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THE COLLEGE

North Carolina State College officially began its operations on October 3,
1889, with 45 students matriculating. The 1961 fall semester student body
enrollment numbered more than 7,000 with a teaching staff of 660 and a
total staff of nearly 3,000, including administrative, extension, and research
personnel across the State.

Keeping pace with the College's growing enrollment is the expanding
physical plant. State College’s initial physical plant would be dwarted if 1
could be placed side by side the well planned and constructed plant of
today which is valued at more than $50 million and includes 72 major
buildings.

In the late 1880's when the College was still a toddler taking its first
steps up the academic ladder, the campus was made up of one building
(which is still standing), one stable, two mules, one horse, and a 60-acre
farm. Now State College has reached the top of the ladder in the fields of
science and technology and can justly boast of its equally superior physical

lant.

. Among the newest buildings on campus is Harrelson Hall, a circular
classroom building seating 3,500 students at a time in classes nngmg in size
from 18 to 189. The colossal structure was built at a cost of $2,500,000.

Another new addition to the growing State College campus is the William
D. Carmichael Gymnasium, one of the nation’s most modern structures of its
kind, valued at $2,600,000

State College, always looking forward to tomorrow and its apparently
never ceasing growth, is preparing its campus to accommodate the influx
of students anticipated during the approaching years

The College is constructing horticultural and plant pathology green
houses totaling $100,000 in cost and extension to its utilities which is costing
$900,000. In addition, several construction projects, totaling $7,685,000 in
cost, are being designed

Unique Harrelson Hall is the home of seven College departments.
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Holladay Hall is the oldest building on the State College campus.

North Carolina State College owns 3,500 acres of land, including 650 in
the Ralmgh campus and 2,850 in orchards and farms. In addition, it has
access to 97,000 acres of woodlands used as outdoor forestry laboratories.

Looking back through the well written chapters of the North Carolina
State College history book, page one reveals that one of the State’s most
farsighted citizens, Colonel Leonidas L. Polk, editor of The Progressive
Farmer, and the Watauga Club, an association of industrious young Raleigh
men, were guiding lights in the College’s beginning,

The Watauga Club proposed an industrial school “to add the products
of the mines, forests, and factories to agriculture, so that the people will
no longer be dependent on the North for technical experts and manufactured
articles of daily use.”

Colonel Polk campaigned for a new college under the provisions of the
Morrill Land-Grant Act of 1862, through which Congress donated public
land or its equivalent in land scrip for the creation of an agricultural
college in each state.

For several years the land scrip fund in North Carolina had gone to the
University of North Carolina at Chapel Hill, but Polk contended that only
the creation of a specialized technical institution would fulfill the true
Land-Grant purpose.

R. Stanhope Pullen, one of Raleigh's leading citizens, offered 50 acres
of land for the new college. A new bill-transferring the Land-Scrip Fund
from the University of North Carolina and accepting Pullen’s offer was
passed by the Legislature and ratified into law on March 7, 1887, to form
the North Carolina College of Agriculture and Mechanic Arts.

Much later in 1931, the General Assembly formed the Consolidated Uni-
versity of North Carolina, taking in the University at Chapel Hill, State
College at Raleigh, and the Woman’s College at Greensboro.
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THE GRADUATE SCHOOL
OF THE UNIVERSITY OF NORTH CAROLINA

STATE COLLEGE DIVISION

DonaLp B. ANDERSON, Vice President, Graduate Studies and Research, Chapel
i
WALTER JoHN PETERsON, Dean, Raleigh

The Graduate School of the Consolidated University of North Carolina
is composed of three divisions, one at each of the three units of the Univer-
sity System. Each branch of the Consolidated Graduate School is administered
by a graduate dean who works in close association with the vice president
in chargc of Graduate Studies and Research. The Graduate Council is

of of the A ive Boards of each of the
three units of the Consolidated University. At State College the graduate
dean is assisted in all matters of policy by an Administrative Board of ten
members. Seven are elected by the faculties of the degreegranting schools
and three are app d by the after ion with the dean.

Graduate instruction at State College is organized to provide opportunity
and facilities for advanced study and research in the fields of agriculture,
engineering, forestry, physical sciences and applied mathematics, technologi
cal education, and textiles. The purpose of these graduate programs is to
develop in advanced students a more adequate comprehension of the scope
of knowledge in these special fields of learning and an understanding of
the requirements and responsibilities essential for independent research
investigations. In all of the graduate programs emphasis 1s placed upon a
high level of scholarship ratner than upon the satisfaction of specific course
or credit requirements.

The full resources of the Consolidated University of North Carolina are
available to all graduate students enrolled at any one of the three branches
of the Graduate School. Exceplionzl facilities for graduate study are pro
vided at State College. New buildings furnish modern well equipped labora-
tories for graduate study in specialized areas ol agriculture, engineering,
forestry, physical sciences and applied mathematics, and textiles.

The North Carolina Agricultural Experiment Station and the Department
of Engineering Research are integral parts of the College. The staff, rescarch
facilities, equipment, and field studies of these organizations contribute in
a very important way to the graduate programs of the College. The Institute
of Statistics on the State College campus makes available to graduate students
unusual opportunities in this important phase of research study.

The State of North Carolina, extending from the Atlantic Ocean westward
about 500 miles to the Appalachian Mountains, possesses an exceptional
range of climatic and topographic environments. The Coastal Plain, the
Piedmont, and the mountains provide a rich patiern of agriculral and
industrial activities which offer unusual opportunities for research study
and employment.

State College is located in Raleigh, situated on the houndary separating
the broad coastal plains on the East from the rolling terrain of the Piedmont
on the West, about midway between the northern and southern boundaries
of the State. Raleigh is 29 miles from Chapel Hill, the location of the
University of North Carolina, and 26 miles from Durham, the home of
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Duke University. The libraries and other facilities of the three institutions
make this area one of the important centers of research opportunity in the
South.

College Library

The North Carolina State College Library has excellent holdings in
materials essential for research study in the graduate curricula offered by
the College.

As of July 1, 1961, the College Library held more than 227,000 volumes
of books and bound journals, and more than 12,000 bound volumes of
documents. The books and journals have been selected to reflect strongly
the scientific and technological interests of the College, and the documents
represent « most important increment of the whole collection. They include,
in addition to the Publi(alions of the Federal government, all publications
of the various Agricultural Experiment Stations, most of the publications
of the Engineering Experiment and Engineering Research Slanans, and
publications of the various research stations from all over the wo
The depository status of the College Library may be described as [ullows

The Library is a complete d for all lassified pub
of the Federal government that are available for distribution. This in-
cludes publications of the USDA. Geological Survey, National Bureau
of Standards. Department a{ Interior, etc. Since 1923, the year the
Library was d d as a dep Y, its holdings in the
fields of State College's specxal interest are almost 100 per cent complete.
The Librarv is a “selective” depository for the publications of the Car-
negie Institution of Washington and has excellent files of these valuable
monographs.
The Library is a depository for all unclassified and declassified publi
cations of the Atomic Energy Commission.
The Library receives on exchange the publications of many foreign
countries—especially publications dealing with the agricultural sciences
and with engineering.
In July, 1960, the Library became a full depository for the publications
of the Food and Agriculture Administation of the United Nations.
In July, 1959, the Library acquired the Tippmann Collection of Ento:
mology, the outstanding private collection of Dr. Friedrich F. Tippmann of
Vienna. This collection contains 6,200 rare books and bound research
journals in the field of entomology.

The Library's research holdings are particularly strong in the fields of
cntomology, nuclear energy, genetics, aeronautics and space technology,
enginecring, and physics, and include files of the major journals in these
fields. A large and useful collection of books in the humanities and the
social sciences is available for the use of undergraduates.

The Textiles Library located in Nelson Textile Building contains out-
standing ho!dlngs in textiles and textile chemistry, and the School of Design
Library in Brooks Hall has a top-level collection of books, journals and
slides in the felds of arc p e, and product
design.

The resources of the College Library together with the interlibrary loan
service available from other neighboring scientific libraries make it a highly
satisfactory adjunct of the graduate program of the College.

A reciprocal arrangement has been made with the Library at the Univer-
sity of North Carolina and the Duke University Library whereby their

10
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facilities are available to the State College faculty and graduate students
who may wish to deal with these libraries directly.

Identification certificates enabling participation in this reciprocal arrange-
ment may be secured at the office of the director of the State College
Library.

Institute of Statistics

The Institute of Statistics is composed of two sections, one at State Col-
lege and the other at Chapel Hill. At State College, the Institute provides
statistical consulting services to all branches of the institution, sponsors
research in istical theory and hodol di the teaching
of statistics at the undergraduate and graduate level. The actual instructional
and other academic functions are performed by the Department of Experi-
mental Statistics, which forms a part of the Institute.

The purpose of the Institute is to provide extra depth and strength in
the development and use of modern statistical procedures throughout the
Institution. This involves cooperative efforts with many schools, depart-
ments, and agencies. The i of a nati ized program
in quantitative genetics and recent develorments in the field of biomathe-
matics illustrates the coordinating role the Institute plays in the quantitative
sciences.

In addition to these local activities, the Institute maintains close and
continuing contact with statistics scholars, research programs, and graduate
instruction programs throughout rhe world. It has helped develop an inter-
national abstracting journal for statistical articles. The Institute is the point
of contact for grants and contracts in statistics. It has been active in organiz
ing and maintaining a strong Southern Regional Cooperative Graduate
Summer Session in statistics. Approximately fifteen graduate assistantships
in statistics are made available annually through the efforts of the Institute.
All of these contributions have added substantially to the vigor of the entire
graduate program of State College.

Computing Facilities

A number of high speed computing facilitics are available for graduate
instruction and research.

An IBM 650 digital computer is located in the Computing Center, Pat-
terson Hall, and is available for graduate student research, It is also used
in connection with credit courses and non-credit short courses in computer

ing and o i tis by a number of other
IBM machines. The IBM 650 will be replaced in 1963 with an IBM 1410.

Several other computers are available for use by graduate students. A
GEDA (Goodyear Electronic Differential Analyzer) is in use in the Mathe-
matics Department's research and graduate instruction program, particularly
used in problems involving large scale linear and non-linear differential
equations. Several Donner analog computers are used on the campus for
classroom instruction and research projects. A UNIVAC (Remington Rand
1105) is in operation at the University at Chapel Hill and is also available
for faculty and graduate student research.

Nuclear Reactor Project

The Nuclear Reactor Project at State College constitutes one of the most
advanced and complete university reactor laboratory facilities in the country.
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A 100 kilowatt tank-type heterogeneous reactor and a 100 watt homo-
geneous reactor are available for graduate research and laboratory study.
Aimed principally toward graduate work in nuclear science and engineer-
ing, the Project includes laboratory classrooms in addition to several research
laboratories. Facilities are also available for studies in radiochemistry,
nuclear_electronics, health physics, and solid state physics.

The Project has a wide variety of associated research equipment including
numerous items of nuclear electronics, a neutron diffraction spectrometer,

200 channel pulse height analyzer-scaler, and time-of-flight instrumentation.
Student, faculty, and contract research activities are concurrent with the
instructional programs, which produce an atmosphere that is stimulating to
the student and helps keep classroom teaching abreast of recent develop-
ments in nuclear science.

Research Program at the Oak Ridge Institute of Nuclear Studies

North Carolina State College as a unit of the Consolidated University of
North Carolina is one of the sponsoring institutions of the Oak Ridge
Institute of Nuclear Studies located at Oak Ridge, Tennessee. Through this
cooperative association with the Institute, State College's graduate research
program has at its disposal the facilities and research staff of Oak Ridge
National Lahoratory. An extensive research program is underway there on
the physical and biological effects of radiations, uses of radioisotopes and
many other nuclear physics and chemical processes. When master's and
doctoral candidates have completed their resident work, it may be possible,
by special arrangement, for them to go to Oak Ridge to do their research
problems and prepare their theses. In addition, it is possible for the staff
members of this University to go to Oak Ridge for varying periods, usually
not less than three months, for advanced study in their particular felds.

C. State College is proud of its outstanding library facilities.

LSy
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ADMISSION

Graduate School admission may be to full graduate standing, provisional
or unclassified status. Applications for admission to the Graduate School
must be xccompanicd by official transcripts from all colleges previously
atten

Full For admission in this category a student must
have a bachelor's degxec from a recognized college or university regarded
as standard by a regional or general accrediting agency and at least a B
grade average in his undergraduate major.

Provisional admission may be granted to applicants who lack under-
graduate work considered essential for graduate study in the major field.
Course work, without graduate credit, will be required to make up such
deficiencies before admission to full graduate status can be granted.

Graduates from non-accredited institutions may be granted provisional
admission when their academic records warrant this status. Additional
course work will be required of such students when deficiencies in their
pr:kus training are apparent.

fr

rom i ic records are below
un standards for admission to full g'rzdua(c standing may be admitted

when affected their
undcrgtaduale averages or when progressive improvements in their under-
graduate p warrant p All such students are
required to take the Graduate Record Examinations and to submit scores
to the Graduate Office in support of their application. The National Teach-
er's Examination may be substituted for the Graduate Record Examination
if recommended by the department head. Information as to the dates on
which the Graduate Record and the National Teacher's Examinations are
given may be obtained at the Graduate Office.

Graduate students admmed on a provnsxonal status may attain full grad
uate standing when the d for their p status
are corrected. They also must have maintained a satisfactory academic
record in all course work taken as part of their graduate program. Change
from provisional to full graduate standing is effected only on written recom-
mendation from the department in which the student is seeking his degree.

Unclassified graduate students are not candidates for graduate degrees.
They may take courses for graduate credit, but may not apply more than
ten credits earned while in the unclassified status to any program leading
to an advanced degree at this institution. Unclassified graduate students are
expected to meet the same admission requirements that apply to graduate
students in full standing.

Applications for admission to the Graduate School should be on file in
the Graduate Office at least thirty days in advance of the registration date
for the term in which the student wishes to enroll in the Graduate School.

Students who apply for admission to the Graduate School without having
allowed sufficient time for the study of completed transcripts, or prior to
the receipt of their scores on the Graduate Record Examinations, may be
admitted as unclassified students. When 1
or satisfactory performances on the Graduate Record Examinations warrant,
such students may be transferred during the semester to full or provisional
status. Unless transcripts or Graduate Record Examination scores are re-
ceived within a reasonable time after admission or when evaluation of
transcripts or scores on the Graduate Record Examinations indicate unsatis-
factory qualifications for graduate study, no graduate credit may be re-
ceived for course work.
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Registration—The Office of Registration must have written authorization
from the dean of the Graduate School before any graduate student will be
given a permit to register. This authorization will be sent to the Office of
Registration by the graduate dean at the time the student is notified of his
acceptance.

Physical Examinations All regularly enrolled graduate students must
take a physical cxamination preferably given by the family physician and
the results recorded on forms provided by the College. When this is not
done the examination may be given by the College physician during regis-
tration for a fee of $5.00.

Public school personnel (primary teachers, sccondary teachers, or admin-
istrators) registering at State College for the first time who are interested
primarily in “Certification Credit” may enroll as graduate students for a
maimum of six semester hours without forwarding official transcripts of
previous work to the Graduate Office. If, however, application is not made
through normal channels for graduate credit in the session in which the
course or courses are taken, the student will not be permitted to apply the
credit toward an advanced degree, at State College, or elsewhere.

In all cases where the teacher’s interest is primarily in approval for certifi-
cation credit, the School of Education will be responsible for assessing the
adequacy of the teacher’s qualifications for enrollment in the College and
in the particular course or courses. The School of Education will also be
responsible for advising all such students early in each school session that
if they wish for their credits to be applied in due course to a higher degree
at State College, or elsewhere, normal admission procedures will be required.

All teachers who have previously attended State College and earned six
semester hours of credit and wish to enroll for additional courses for grad-
uate credit will be required to make application for admission to the Grad-
uate School in the usual manner, if they have not already done so.

In all cases a “B" level of academic performance or better is required.

Course Load—A full-time graduate load is considered to be fifteen credits
per semester. This course load restriction is made so that graduate students
may have time for reading and contemplation well beyond the limits set for
satisfactory undergraduate work. In exceptional cases one or two additional
credit hours may be added to the roster if necessary in order to get prerequi
site work which is not taught in subsequent terms, provided the correspond-
ing adjustment in course load is made in the other terms. Rosters with
additional credit hours beyond fifteen should be accompanied by a special
note from the head of the major department indicating the reasons for the
additional work.

Full-time employees of the College may register for or audit one course
in each semester upon the recommendation of their dean and the approval
of the dean of the faculty.

Employees of the College having academic rank higher than instructor
may register for graduate work for credit to be transferred to other institu-
tions. They may not undertake programs for graduate degrees in the Con-
solidated University of North Carolina.

Graduat i on half-time i are permitted a maximum
course load of nine credits per semester unless corresponding adjustments
are made in their service obligations during the same semester. If the
appointment is for the academic year of nine months, half-time assistants
are restricted to a maximum of eighteen credit hours of work during the
nine months of their appointment. Half-time graduate assistants whose
appointments are for twelve months may not exceed a total of twenty-four
credits during the twelve month period of their appointment. Three-quarter




State College’s Memorial Tower was completed in 1949.

time graduate assistants whose appointments are for twelve months may
register for a total of sixteen credits during the calendar year. A total of six
credits is the maximum load in a regular semester.

A member of the State College senior class may, upon approval of the
dean of the Graduate School, register for courses in the 500 group for grad-
uate credit to fill a roster of studies not to exceed fifteen credits in any
semester. Not more than six hours of graduate credit may be acquired by an
undergraduate student. Courses Imcd with numbers in the 600 series are

not ily open to und Occasional exceptions may be made
for “honor” students.

GRADUATE DEGREES

Admission to the Graduate School does not constitute admission to can-
didacy for a graduate degree. Application for admission to candidacy for
graduate degrees must be submitted to the Administrative Board of the
Graduate School. Application of students preparing for the master's degree
may not be filed before the satisfactory completion of one full semester of
graduate study and must be presented before the end of the first week of the
Jast semester in residence. Approval of the application will be determined by
the quality of the scholastic record and on the certification by the major
department that the student is qualified to continue advanced work. Ad-
mission to cznd:dacy for the doctorate is granted upon satisfactory comple-
tion of the q g or

in Y



1 THE GRADUATE CATALOG

he N. C. State College Graduate School offers work leading to the Master
of Science degree in the specialized branches of agriculture, education, engi-
neering, forestry, physical sciences and applied mathematics, and textiles:
the Professional Master's degree in agriculture, agricultural education, and
forcstry: and the Doctor of Philosophy degree in certain fields of agriculture,
engincering, forestry, and physical sciences and applied mathematics.

A graduate student is expected to familiarize himself with the require
ments for the degree for which he is a candidate and is held responsible
for the fulfiliment of these requirements. This applies to the last dates on
which theses mav be accepted, the dates for examinations, the proper form
of theses, and all other matters regarding requirements for degrees.

Master of Science Degree

The Master of Science degree is awarded at State Collcgc after a student
has completed a course of study in specialized fields in agriculture, educa-
tion, cngincering, forestry. phvsical sciences and applied mathematics, or
textiles: demonstration of ability to read a modern foreign language: com
pletion of a satisfactory thesis and of comprehensive examinations in the
chosen field of study.

In addition to complying with these i the for the
Master of Science degree is expected to achieve high levels of schalarshxp
Graduate study is distinguished from undergraduate work by its emphasis
upon independent research. The graduate student is more interested in the
significance of farts than in the accumulation of data. He is concerned with
the materials of leaining and the organization and interpretation of these
materials.

A graduate student's program of study is planned so as to_provide a com-
prehensive view of some major field of interest and to furnish the training
essential for successful research in this field and related areas of knowledge.
As meat a latitude is permitted in the selection of courses as is compatible
with a well-defined major interest. The program of course work is selected
with the object of making possible a reasonable mastery of the subject matter
in a specialized field. Training in research is provided to familiarize the
student with the methods. ideals. and goals of independent investigation.
Since there are many possible combinations of courses, the administration
of graduate programs calls for personal supervision of each student's plan
of work by a special advisory committee of the graduate faculty. (See
page 15). The program of course work to be followed by the student as a
part of the requirements for the master's degree and the thesis problem
selected must be approved by the student’s advisory committee and the dean
of the Graduate School.

Credits

For the Master of Science degree a minimum of thirty semester credits
is required.

No more than six of the academic credits required for the degree will
be accepted [rom other institutions.

No graduate credit will be awarded for excess undergraduate credit from
another institution.

All work credited toward a master's degree must be completed within
six calendar years.

No graduate credit is allowed for courses taken by correspondence. A
maximum of six semester credits may be obtained in extension study in

"
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the field of education provided the extension courses are taught by a
member of the graduate faculty and provided the courses are given grad
uate ranking by the Graduate School. Courses taken by extension are
accepted for graduate credit only when the student has been admitted to
the Graduate School and when notice of his registration is filed with the
Graduate Office. Credit for extension courses reduces the amount of
credit that may be d from other institutions by the amount of
graduate credit granted.

The thirty semester credit hour requirement for the master's degree
represents the minimum quantity of work acceptable. The credit hours
required of graduate students usually exceed the minimum requirements.
Inadequate preparation and thesis research frequently make additional
work necessary.

Courses of Study

The program of the student shall include at least eight semester credits
in courses of the 600 group, no more than six of which may be allowed
for research study. A maximum of two hours of seminar is permitted.
Graduate students may use not more than six semester hours of course work
of the 400 level for credit on programs leading to the master's degree. To
be acceptable for graduate credit, courses bearing a 400 number must fall in
fields other than the student’s major field of interest,

During the first term in residence an advisory committee of at least three
faculty members, one representing the minor field, will be appointed by the
dean, after consultation with the head of the major department, for each
student engaged in a program of work leading to the master's degree. The
advisory committee will meet with the student and prepare a program of
course work to meet the requircments of the student's graduate objectives.
Four copies of the program, prcgared on forms provided for this ‘Fur 0s¢,
must be approved by each member of the committee, by the head of the
major department, and by the dean of the Graduate School. After approval
has been made in the Graduate Office, three copies will be returned to the
department head, one for his files, one for the chairman of the advisory
committee, and one for the student.

The courses taken by a graduate student shall constitute a well-rounded
but unified plan of study. This means that the program of research and
course work shall be divided between a major and a minor field. While
there are no inflexible rules which govern the number of credit hours that
must constitute the major and minor, in general, it is expected that approxi-
mately two-thirds of the course work will fall in the major and one-third in
the minor. The detailed coursc requirements for each graduate student
program are left to the judgment of the advisory committee.

Residence

Students engaged in a course of study lcading to the Master of Science
degree are required to be in residence at the College, pursuing graduate
work, one {ull academic year.

Closs Work

A graduate student is expected to show greater initiative in exploring
the possibilities of the subject matter presented in the courses he takes than
is the undergraduate. He is also expected to recognize the significance of
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facts and to assume a responsibility for relating data to theoretical concepts.
In preparation, atiendance, and in all the routine of class work the gradu
ate student is subject to the regulations observed in other divisions of the
College.

Grades

A minimum grade of “C" must be made on all formal course work to
obtain graduate credit. An average of “B" must be obtained on all course
work taken as a part of the student’s graduate program. Failure to maintain
a “B" average in any term will place the student on probation. Any student
uhn ¢ academic record fails to meet the "B average requircment for two
consccutive terms will not be permiticd o continue a graduate program
without the written approval of the dean.

Grades in research, seminar, and special problem courses are given in
terms of “S” (satisfactory) or “U" (unsatisfactory) in place of the symbols
used for formal course work.

The grade incomplete may be used in research and laboratory courses when
circumstances beyond the control of the student have prevented completion
of the work by the end of the academic term. An incomplete grade may be
given only after approval by the dean and must be converted to one of the
usual symbols before the end of the next academic semester in which the
student is in residence.

Longuage Requirements

A reading knowledge of at least one modern foreign language (Germanic,
Romance, or Slavic) is required of candidates for the Master of Science
degree.

The language requirement must be satisfied before a student can be ad-
mitted to candidacy.

Proficiency in languages is determined by the Department of Modern
Lanquagcs
By traditional reading knowledge examination at any time requested
by the student.

By taking course work (audit) especially designed for graduate students
who have no previous foreign language experience or who wish to
reflresh. uork [ormerly done. The department offers special courses

g with grammar and in the course of
A general scientific reading, Pronunciation is emphasized
to the degree to which it will hclr in translating [rom the language
into English. This first course is followed bf' a second course in which
the student selects work from scientific publications touching as nearly
as possible his major interest. He will then be assigned a particular
instructor with whom he will read in individual conferences. When
the con[erence instructor is satisfied lhat the student has demonstrated
his ki of intricate a decrease in the
time rcqmred for reading, and a confidence in his ability to use the
language, he will be certified without further examination. The com-
pleted translations may then, depending upon their merit, be edited
and prepared for permanent filing with the various translation libraries
throughout the country.

Graduate students who expect to complete the requirements for the Master
of Science degree should confer with the head of the Department of Modern
Languages soon after registration to formulate plans for meeting the lan-
guage requirement of this degree.

o
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Students whose native language is other than English may meet the foreign
language requirement for the Master of Science degree by demonstrating
a satisfactory mastery of English. Examinations in English are conducted by
the English Department.

Thesis

A candidate for the Master of Science degree must prepare a thesis repre
senting an original investigation. The subject of the thesis must be approved
by the head of the department in which the major work is done and by the
student’s advisory committee. Three copies of the thesis in final form and
five copies of the abstract must be filed in the Graduate Office at least one
month before the degree is awarded. The abstract will be published by the
College. Detailed instructions as to form and organization of the thesis may
be obtained at the Graduate Office.

Examinations

Al candidates for the Master of Science degree must pass, with a grade
of ", “C", all formal course work specified as part of the require-
ments for (he degree. Graduate credit for research, seminar, and special
problem courses is granted when a grade of “S” is recorded in the Registra
tion Office. In addition, the candidate must pass a comprehensive oral
examination that is held to satisfy the examining committee that the candi-
date possesses a reasonable mastery of knowledge in the major and minor
fields and that this knowledge can be used with promptness and accuracy.
This examination may not be held until all other requirements, except
completing the course work of the last semester, are satisfied but must be
taken not later than two weeks before the end of lhe semester in which the
degree is to be awarded. A for the comp oral

must be filed with the graduate dean by the chairman of the advisory com-
mittee at least one week prior to the date on which the examination is
to be held.

The oral inati will be ¢ by an i i
aproimed by the graduate dean. The chairman of the examining committee
will be the chairman of the student's advisory committee. At least two
additional members will be appointed to represent the major and minor
fields. The comprehensive oral examination is open to all faculty members
who care to attend but the decision as to the candidate's fitness rests solely
with the examining committee.

At the discretion of the ini i written
covering the subject matter in the major and minor fields also may be
required of the candidate. Written examinations, when required, may not
be held earlier than the end of the first month of the last semester in
residence, and not later than one week before the comprehensive oral
examination.

The final examination for candidates for the master's degree may not he
scheduled until the thesis, in complete and final form, signed by the chair.
man of the student's advisory committee, has been submitted to the Graduate

ce.

Master’s Degree in a Professional Field

This degree is offered for students who are mleresmd in the more advanced
of fields rather than in
the acquisition of the broader | backgmund in the advanced scientific studies
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which would fit them for carcers in rescarch. Students working for this degree
ordinarily will terminate their graduate work at this point.

Examples of the types of degrees that may be awarded upon the comple-
tion of the course of study in a professional field are Master of Agricultural
Fducation. Master of Forestry, and Master of Agricultural Engineering.

“The degree is not offered in the Schools of Engineering, Physical Sciences
and Applicd Mathematics, or Textiles.

The chicf characteristic of these degrees is that the changes made in
requitements permit, in greater measure, the satisfaction of what are repre-
sented as professional needs than do the requirements for the conventional
Master of Science degree. The most important modification in the require
ments is the greater cmphasis upon the applied rather than the basic
sciences

Longuage Requirements

The candidate for 2 master’s degree in a professional field is exempt from
the requirements of a reading knowledge of a modern foreign language.

Thesis Requirements

In the School of Education the thesis requirement for the master's degree
in each of the specialized fields may be waived by the department in which
the degree is sought. When the thesis requirement is waived the student must
complete the course “Introduction to Educational Research,” or a depart-
mental course in research and a problem report. A thesis is required for the
professional degree in agriculture and forestry.

Other Requirements

The other requirements for the master’s degree in a professional field are
the same as for the Master of Science degree.

Master of Agriculture Degree

This plan is offered for the students who are interested in advanced
training in the bioad field of agriculture but whose responsibility is not
in reseaich. The requirements for the degree are designed to provide an
opportunity for professional training without narrow specialization for
those who plan to devote their lives to some phase of practical agriculture.
Among the individuals interested in this degree are agricultural extension
workers and foreign students who are in action or educational programs. The
proposed plan differs from the plan for the Master of Science degree in
the following principal respects:

1. A total of thirty-six semester credits is required.

2. A minimum of four semester credits in special problems is required.
Not more than six semester credits in special problems will be allowed. This
work replaces the research thesis requirement for the Master of Science
degree.

3. There are no specific requirements as to courses in the 600 group.

4. A reading knowledge of a modern foreign language is not required.

In all other respects the requirements for the Master of Agriculture degree
are the same as those for the Master of Science degree.

A Summary of Procedures for the Master’s Degree

1. Letter of inquiry from prospective student to Graduate Office or
department head.
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2. Mailing of proper forms to student by Graduate Office or department
ead.

3 R:celpl of application form and ipt by Graduate Office.
with i sent to dep; head for study.
5 F‘ head of P student stat-

ing curriculum in which he will work and the degree sought.

6. Assuming the prospective student meets the minimum scholastic stan-
dards, notice of acceptance is mailed to him by the Graduate Office. When
the student’s academic record fails to meet the minimum scholastic stan-
dards of the Graduate School, provisional admission may be granted upon
submission by the student of evidence of a satisfactory performance on the
Graduate Record or National Teacher’s Examinations. The National Teach-
er's Examination is accepted only when approved by the department head
and the graduate dean.

7. Permit to register is sent by the Graduate Office to the registrar.

8. Student arrives, reports to the department head, is assigned an adviser,
and makes out a roster of courses in consultation with departmental ad-
viser.

9. Advisory committee of three or more faculty members, one of whom
represents the minor field, appointed before the end of the first semester
of graduate study by the Graduate Office after consultation with the depart
ment head.

10. Plan of work prepared by the advisory committee in consultation with
the student and submitted in quacruplicate to the Graduate Office by the
end of the first semester in residence.

11. Plan of work approved by the graduate dean and three copies re-
turned to the department head. One copy is kept in department files, one
goes to the adviser, and one is given to the student.

12. A thesis subject is selected and an outline of the proposed research
submitted to the department head and to the sludems ad 'xsmy :ommmee
Students preparing tl for the p it
fields of education should consult the chairman of lhclr mmmmecs with
reference to their problem report.

13. Student passes language examination. Students preparing themselves
for the master's degree in a professional field are not required to pass a
language examination. The language requirement must be satisfied before
admission to candidacy can be granted.

14. Student applies for admission to candidacy for the master's degree.
Application must be filed before the end of the first week of the last
semester in residence and may not be filed before the language require
ment is satisfied.

15. Application is reviewed by the head of the major department and by
the A Board and il apg the student becomes a candidate
for the degree.

16. A copy of a preliminary draft of the thesis is submitted to the chair-
man of the student’s committee for criticism. No thesis is required of the
candidate for the master’s degree in specialized fields of education.

17. Corrected draﬁ o( the thesis submitted to mcmbcrs of the student's
advisory

18. Three copies of the theds.in fioal form appmvcd by each member
of the student's advisory committee and signed by the adviser are sub-
mitted to the Graduate Office at least one month prior to awarding of the
degree.

f; Permission for student to take final examination requested of Gradu-
ate Office by chairman of student’s advisory committee at least one week
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before the examination is to be held. Permission will not be granted until
thesis in final and complete form has been received in the Graduate Office.

20. Permission granted by graduate d d is set and
commitiee appointed.

21. Report of the examination sent to the Graduate Office at least two
weeks prior to the date the degree is to be awarded.

22, Graduate Office certifies to the Registration Office and to the general
faculty that all requirements for the degree have been met and recommends
the awarding of the degree.

28. Student must be registered in term in which degree is to be awarded

Doctor of Philosophy Degree

The degree of Doctor of Philosoply is offered in the following depart-
ments
Agricultural Economics
Agricultural Engineering
Animal Science
Applied Mathematics
Applied Physics
Botany and Bacteriology (in the fields of bacteriology, physiology
and ccology)
Chemical Engineering
¢ St

ctrical Engineering

Entomology

Experimental Statistics

Food Science

Forestry

Genetics

Mechanical Engineering

Mineral Industiies (in the field of ceramic engineering)
Nuclear Engineering

Plant Pathology

Rural Sociology

Soil Science

Zoology (in the ficlds of ecology and wildlife biology)

The doctor's degiee svmbolizes the fact that the recipient is capable of
undertaking original research and scholarly work at the highest levels with
out supervision. Therefore, the Doctor of Philosophy degree is not granted
on a basis ol the successful complcnon of a given amount of course work,
bu( rather upon the by the didate of a

ledge and high i in scl hip and research in a sp:tia]iz:d
ﬁcld of study. These attainments are determined by the quality of the dis-
sertation which the candidate prepares to report the results of original
investigations and by passing successfully a series of rigorous and compre-
hensive examinations on the special and related fields of study.

Course of Study

At the time of admission the student should, with the advice of the chair-
man of the department, elect a major field. During the student's first
semester in residence, an advisory committee of at least five members will
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be appointed by the graduate dean, after consultation with the department
head, to prepare with the student a plan of graduate work. Four copies of
the program, signed by all members of the advisory committee and the
department head or graduate administrator, are referred to the graduate
dean for approval. When approved three copies are returned to the depart-
ment head, one being retained in the department files, a second copy is
given to the chairman of the advisory committee, and the third copy is
given to the student. The subject of the dissertation must appear on the
plan of work, and any subsequent changes in the subject of the thesis
or in the plan of graduate work must be reported to the Graduate Office for
approval.

There are no definite requirements in credit hours for the doctor's degree.
Emphasis is placed upon a comgrehcnsive knowledge of a well defined and
recognized field and related subjects. Each student will have a major and
one or two minor areas of specialization. The minor field ordinarily will
consist of at least twenty semester credit hours. These may fall in an allied
department or in the major department. A minor in the department of
the major is permitted only when the department offers recognized divisions
of study other than that designated as the major field.

Residence

For the Doctor of Philosophy degree, the student is expected to be regis-
tered for graduate work for at least six semesters beyond the bachelor's
degree at some accredited graduate school. The amount of work from other
institutions credited to the 1 of degree requi: will be de-
termined by the dean after consultation with the student's advisory com
mittee at the time the plan of graduate work is filed.

At least two residence credits, as defined below, must be secured in con
tinuous i i i in ive as a graduate
student at some branch of the Consolidated University of North Carolina.
Failure to take work during the summer does not break the continuity:
however, summer school work can be used to fulfill this requirement.

Residence credit is based on the number of credits of graduate work
beyond the bachelor's degree carried in a given term. During a regular
semester, residence credit is calculated in the following manner:

Semester Credits Residence Credits
9 or more 1
. 2/3
less than six® 1/3

The residence credit for a six-week summer term is only one-half the cor-
responding amount for a regular semester; i.e. six semester credits carry
1/3 residence credit and less than six credits, 1/6 residence credit. 1f a
student registers for a twelve-week summer term, the residence credit is
computed as for regular semesters. If a student registers for both twelve-
week and six-week summer terms, the residence credit is computed separ-
ately for each type and totaled, with the stipulation that no more than one
residence credit can be earned in a given summer.

The candidate must complete all requirements for the degree, including
the final examination on his dissertation, within a period of seven calendar
years from the date of admission to candidacy for the degree.

* Including registration for thesis preparation on campux.
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Languages

A reading knowledge of scientific literature in two modern foreign lan-
guages or a comprehension in depth of one language is required for the
Doctor of Philosophy degree.

Comprehension in depth is to be interpreted as a proven ability in the
oral and composition clements of a particular language as well as the read
ing knowledge normally required. Ph. D. students desiring to offer one
language in depth should consult with the head of the Modern Languages
Department as to the specific courses to be followed to achieve this com-
| jon. Specific may differ d ing upon the student’s
previous background in the language. It is emphasized that students choos-
ing to achicve competence in depth in one language will generally find this
alternative more rigorous than proof of reading ability in’ two languages,

17 the student elects to work in two languages, the languages may be a
combination of Romance and Slavic, Romance and Germanic, or Slavic
and Germanic.

Students whose native tongue is some language other than English may
use English as one of the languages required for the Doctor of Philosophv
degree. When English is submitted in partial fulfillment of the language
requircments. the native language may not be used to satisfy the language
1equirements.

Examinations in English will be given by the English Department, and
a statement certifying the candidate’s proficiency in English must be filed
in the Graduate Office before the qualiRing examination may be taken.

The Dissertation

The doctoral dissertation presents the results of the candidate’s original
investigations in the field of his major interests. It must represent a con-
tribution to knowledge adequately supported by data and written in a
manner i with high lard OF 11 in schol ip. Detailed
instructions relating to the thesis may be obtained from the Graduate Office.

Publication of the results obtained in the thesis investigation is expected.
Each copy of the thesis must be accompanied by an abstract of approximately
500 words. The abstract will be published by the College.

The dissertation will be examined by all members of the examining com
mittee and must receive their approval to be acceptable to the Graduate
Office.

Two copies of the dissertation in final form and signed by the chairman
of the student's advisorv committee must be presented to the Graduate
Office not later than six weeks before the date of which the degree is to
be awarded.

North Carolina State College now has an agreement with University
Microfilms. Inc.. of Ann Arbor, Michigan. by which all doctoral dissertations
are microfilmed and abstracts of the dissertations are published in Disserta-
tion Abstracts.

Examinations

Not earlier than the end of the second year of graduate study and not
later than the end of the third week of the academic year in which the
degree is expected, each doctoral student is required to pass general com-
prehensive examinations (known as the qualifying or preliminary i
tions). If summer sessions are involved, the interval between the date of the
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qualify and anticipated date of the ing of the degree
may be interp as including two ive summer sessions and one
academic semester. The examinations are given by an examining committee
of graduate faculty members appointed by the graduate dean after consulta-
tion with the head of the department in which the student's major work
has been taken. The examining committee usually consists of the student's
advisory committee and a representative of the Graduate School, but may
include other members of the graduate faculty. The examinations are open
to all members of the graduate faculty who may care to attend.

Authorization for the qualifying ination is req of the Grad
School by the chairman of the student’s advisory committee when the major
part of z{ze student’s program of course work has been completed and when,
in the judgment of the committee, the student is prepared to devote the
greater part of his time to the prosecution of his research study. Members
of the examining committee will be notified of their appointment by the
Graduate Office. Official printed forms will be supplied to the chairman
of the examining committee for a report of the results of the examination.

The examination consists of two parts: (1) written examinations pre-
pared separately by each member of the examining committee and (2) an
oral examination held before the entire examining committee. Upon receiv-
ing authorization for holding the qualifying examination, the chairman of
the examining committee will request examination questions from each
member of the examining committee. Each set of questions will be given
to the student by the chairman of the examining committee in any order
that may seem appropriate. The questions together with the student’s answers
will be returned to the members of the committee for grading. The ques-
tions may cover any phase of the course work taken by the student during
the period of his graduate study or any subject logically related and basic
to an understanding of the subject matter of the major and minor areas of
study. They should be designed to measure the student's mastery of these
subject matter fields and the adequacy of his preparation of research in-
vestigations.

Upon satisfactory completion of the written examinations the student
must pass an oral examination before the entire examining committee. This
examination is usually held within a week after the written examination.
The members of the examining committee will be notified by the Graduate
School of the time and place arranged for the oral examination. The oral
examination is designed to test the student's ability to relate factual knowl-
edge to specific cir In the oral ination the student is ex-

ected to use his knowledge with accuracy and promptness and to demon-
strate that his thinking is not limited to the facts learned in course work.

When the examining committee consists of five members, a unanimous
vote of approval is required for passing the preliminary examination. Ap-
proval may be conditioned, however, upon the completion of additional
work in some particular field to the satisfaction of the committee. In case
a single dissenting vote is cast in a five member committee, the course of
action to be taken will become a matter for decision by the Administrative
Board. Upon receiving the approval of the examining committee the student
is admitted to candidacy for the doctorate.

A final oral examination is also required. During a normal academic year,
an interval of at least eight months must elapse between admission to can-
didacy and the final oral examination. If summer sessions are involved, this
interval may be interpreted to include two consecutive summer sessions and
one academic semester.
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T'his examination is held after the dissertation has been completed and
consists of a defense by the candidate of the methods used and the conclu-
sions rea

ched in his research study. The examination is conducted by an
ittee. The usually includes  the
student's advisory committee, plus a ive of the Graduate School,

although this procedure is not always “adopted. The examining committee
is appointed by the graduate dean after consultation with the ‘ixead of the
student’s major department

The final oral may not be until the dissertation
in complete and final form, signed by the chairman of the student’s advisory
committee as cvidence of committee approval, has been submitted to the
Graduawe Office.

Failure of « student to pass cither the preliminary or the final examina-
tion _terminates Ius graduate work at this institution unless otherwise

1 by the No may be given

unul at least one [u]] semester has elapsed since the first examination. Only
one re-examination is permitted.

Admission to Candidacy

A student is admitted to candidacy alter he has successfully passed the
preliminary _examinations. The lnnquags' requirements must be fulflled
before to take the | is granted,
0 candu'hq must be obtained before xhe end of the llurd \\eck in the
academic vear in which the degree is expected: ie, nearly two semesters
before the degree is awarded.

Additional Information

A booklet containing detailed instruction about the form of dissertation
may be obtained at the Graduate Office.

Further information concerning graduate work at State College may be
secured [rom Dr. Walter J. Peterson, Dean of the Graduate School, N,
State College, Raleigh, N. C.

Summary of Procedures for Doctor of Philosophy Degree
1. Letter of inquity fom prospective student to Graduate Office or
head.

department
Mailing of proper forms to student by Graduate Office or department

head.

3. Receipt of application forms by Graduate Office.

4. Application with transcript sent to department head for study.

5. Department head 1ecommends acceptance of prospective student stat-
ing curriculum in which he will work.

0. Assuming the prospective student meets the minimum scholasuc stan-
dards, notice of acceptance is mailed to him by the Graduate Of
Permit to register is sent by Graduate Office to the registrar.

8. Student arrives, reports to the department head, is assigned an adviser,
and makes out a roster of courses in consultation with departmental adviser.

9. Advisory committee of at least five members is appointed in the first
term of graduate study by the graduate dean after consultation with the
department head.

10. Plan of work prepared by the advisory committee in consultation with
the student and in plicate to the Grad Office by the
end of the first semester in residence.
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11. Plan of work approved by the graduate dean and three copies re
turned to the department head. One copy is kept in department files, one
goes to the adviser, and one is given to the student

12. A dissertation subject is selected and an outline of the proposed
rescarch submitted to the department head and the student’s advisory
committee

13, Student passes language examinations

14. The chairman of the student's advisory committee requests permis
sion to hold the qualifying examination, This must be done not earlier than
the end of the second year of graduate study and not later than cight
months (two semesters or one semester and two summer sessions) before the
date on which the degree is to be awarded

15. Permission to take
if the student’s record is

raduate dean
A date is set and examining committee
appointed, The examination consists of two parts—a written and an oral

16. A report of the examination is sent to the Graduate Office. If the
report is favorable, the student is admitted to candidacy

17. A copy of a preliminary draft of the dissertation is submitted to the
chairman of the student’s committee for criticism

Corrected draft of the dissertation submitted to members of the
student’s advisory committee for additional suggestions and criticisms

19. Two copies of the dissertation in final form approved by cach mem
ber of the student’s advisory committee and signed by the adviser are sub.
mitted 1o the Graduate Office at least six weeks prior to awarding of the
degree.

20. Eight months after admission to candidacy or later, permission for
the candidate to take the final oral examination is requested of the Grad
uate School by the chairman of the candidate’s advisory committee. R
quests should be filed at least one week before the date of the examination

21. Permission granted by graduate dean if the student's record is in
order. A date is st and examining committee appointed

22, Report of the examination sent to the Graduate Office at least one
week i o the date on which the m-;nv is to be awarded

23 Graduate Office certifies to the ion Office and to the general
faculty that all requirements for the degree have been met and recommends
the awarding of the degree

24. Student must be registered in the term in which the degree is to be
awarded

2 examination granted

State's ultra-modern Student Supply Store was completed in 1959
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TUITION AND FEES

Tuition rates for students enrolled in the Graduate School at State College
we as follows:
North Carolina resident S9 per semester hour for each semester
hour of cnrollment up to and including nine semester hours. For
ten semester hours or more, $87.50 for the semester.

Non resident—S$32 per semester hour for each semester hour of
enrollment up to and including nine semester hours. For ten
semester hours or more, S300 for the scmester.

Incidental fees and charges are levied for purposes and services available
to all graduate students whether or not the student takes advantage of
them. The full amount of incidental fees and charges will be collected,
notwithstanding the number of scmester hours of credit for which the stu-
dent may enoll.

For the academic year 1962 63, fees are as follows:

irst semester
Second semester S65

In cases of occasional or parttime graduate students not in residence,
a{:phnuon for cancellation of non-academic [ees may be made if it is

ear that the student could not use the services covered. Application forms
are available in the Graduate School and College Business Offices.

Full time staff or faculty members may be permitted to take one coursc
per semester on the N. C. State College campus at a flat rate of SI5 per
semester or to audit one course without charge, in cither case upon the
recommendation of their dean and approval of the dean of the faculty.
This payment does not include non academic fees, and none of the privi-
leges attendant upon the payment of such fees is allowed. Forms for this
approval are available in the office of the dean of the faculty.

Faculty members on less than full time appointments will be permitted
to take more than one course per semester upon the recommendation of
their duan and the approval of both the dean of the Graduate School and
the dean of the faculty. In these cases tuition and fees will be the same as
those for part time graduate students computed at residence rates.

Maximum permissible course loads for graduate students holding part
time appointments are as follows: Three quarters time, six hours: half time,
nine howrs: quarter time. twelve hours.

Students wishing to visit classes without gnrlitipalioﬂ in class discu
quizzes. or examinations must register for this privilege as auditors.
classes without registiation is not permitted. Graduate students may register
for one course as an audit in any semester without charge when the audit
is certified by the dean of the Graduate School as a part of course work for
which tuition charges are made (this does not apply in the summer sessions).

Audits in subjects in which the student has had no previous experience
will be evaluated at full credit valuc in de(ermxnmg cnurse loads. Audits
taken as repetition of work at ohe
half their credit value in calculating caurse loads. anh lhe single exception
of foreign language audits. all audit registrations must fall within the
maximum permissible course loads. Audits are not permitted students regis-
tering for thesis preparation. While audit registrations are e¢valuated for
purposes of determining permissive course loads in terms of the above
regulations of the Graduate Office, the Business Office considers all audits,
excepting the one permitted free of charge, in terms of full credit value in
calculating the tuition for graduate students.




THE GRADUATE CATALOG 27

All graduate students holding college appointments of 1/8 service obliga-
tion or more and receiving a regular monthly salary check are charged the
resident or “in-state” rate of tuition.

Formerly, a non-resident student holding a non-service grant paying him
at least $1,000 for nine months was entitled to a special tuition rate of $180
per semester. This is no longer the case.

Graduate students who have completed all course work and residence
requirements and who are in residence for the purpose of writing a thesis
or dissertation may register for “thesis preparation.” The tuition charge
for this registration is S15. Students registering for thesis preparation will
pay in addition a non-academic fee of S38 in the fall semester and $32 in
the spring semester.

Graduate students not in residence who have completed all requirements
for the degree sought, including the thesis and final examination, will be
required to register for “degree only” in the semester in which the degree
is awarded. The charge for this registration is S10.

A diFloma fee of S12 is charged all students receiving a master's degree
and a fee of $17 is charged all students who receive a doctorate. A fee of
$21 is charged all doctoral candidates for microfilming their dissertations.

Anyone who feels a mistake has been made in his bill may discuss the
matter with the Business Office. Any further appeals should be made to the
College Committee on Refund of Fees. Forms for this appeal may be ob-
tained at 101 Holladay Hali.

All tuition charges and fees are subject to change without notice.

Fees for Summer School

Registration Fee .. . - — §11.00
Tuition (In-State Students per credit hour) & = 8 $ 7.50
Tuition (Out-of-State Students per credit hour) . $18.50
Audits (per credit hour) . . _ ... $ 7.50

In order to draw a clear line between in-state and out-ofstate students,
the Administration has ruled that all students whose parents have not been
domiciled in North Carolina for more than six months immediately pre-
ceding the day of their first enrollment in the institution shall be termed
out-ofstate students, with the following exceptions:

(1) Sudents twenty-one years of age at the time of their first matricu-
lation who have resided in North Carolina for more than one year
preceding the day of their first enrollment;

(2) Children of regular employees of the Federal Government stationed
in the State of North Carolina; ang

(3) Children of regular employees of the Federal Government who
are employed outside of the State, but who through law are per-
mitted to retain their North Carolina citizenship.

Students cannot claim a change in their resident status after matricu-
lating. Students furnishing incomplete or incorrect information in order to
obtain the special Stateresident status shall be liable for dishonorable
dismissal.

Graduate students employed by the College or the Experiment Station
on a part-time basis are not permitted to register for a full-time load of
course work. The Veterans Administration will classify such students as
full-time students when it is officially certified by the dean of the Graduate
Sd:iol that the student is engaged in a full-time program of professional
work.
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FELLOWSHIPS AND GRADUATE ASSISTANTSHIPS

Fellowships

Graduate fellowships are funds offered to graduate students to assist in
ams of advanced study. Holders of fellowships have no
and may devote full time to the prosecu

the support of prog
ns to the Colley
tion of their graduate programs.
Some of the agencies sponsoring fellowships at North Carolina State Col
lege are the Gelanese Corp DuPont Company, Eastman Kodak
Company, Edward Orton, Jr Foundation, General Foods Corpora
tion, Honor Society of Phi Ka Kellogg, Mortex Chemical Products
N, C. Gra (E. G. Moss Fellowship). National Science Foundation, Office
of Education of the Department of Health, Education and Welfare, Rocke
feller Foundation, Sperry Gyroscope Company, Union Carbide Corporation,
and Westinghouse

Information relative to stipends, arcas of research study supported by
specific fellowships, and application forms may be obtained from the Grad
uate School or from the heads of the appropriate departments

Assistantships

Graduate assistantships are granted to selected students who devote some
part of their time to service duties for the College. Teaching assistantships
carry a stipend of 52,400 for the academic year and permit the holder to
enroll for sixty per cent of a full course load. The stipends for research
assistantships range from $2400 to $2700 for a 12 months' appointment
The College offers 350 assistantships which require a service obligation in
cither teaching or research. Some of these are supported by funds granted
by the following agencies: the American Potash Institute, the Atomic Energy
Commission. Best Foods, Campbell Soup Company, the Chilean Nitrate
Education Bureau, Inc., Gerber Products Company, Hercules Powder Com.
pany, the Lilliston Implement Company, the Lilly luvnp.ln\ the McLean
Trucking Company, National Cotton Council, the North Carolina Agricul
tural Foundation, the North Carolina Dairy Foundation. the North Carolina
Department of Motor Vehicles, the North Carolina State Optometric
Society, the Office of Naval Research, the Pacific Coast Bor: M
Ralston-Purina Company, the Tennessee Corporation, the
Division of the Allied Chemical Company, and the Union Carbide
Company

“hemicals

William D. Carmichael Gymnasium is sportsman’s paradise.
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RESIDENCE FACILITIES

Dormitory facilities are provided on the campus for unmarried graduat
students, The rental charge for double rooms is $85 per semester. A limired
duate students

number of apartments are provided for married

Views of McKimmon Village (married student housing) are shoion
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FIELDS OF INSTRUCTION

Dep and D iption of Courses*

DEPARTMENT OF AGRICULTURAL ECONOMICS
Graduate Faculty

Professors: CHarLes kowin Biswoe, Head, Georce L. Carer, H. BRrooks
Jasus. Ricnarp Apayms King, Jases Gray Mapbbox, WArTeEr HENRY
PiERCE, GEORGE STANFORD TOLLEY, WiLLIAM DOUGLAS TOUSSAINT

wociate Professors: ARTHUR JaMEs CouTu. WiLLiaxt RAv HENRY, JaMes
ARTHUR SEAGRAVES, ANTHONY PAUL S1¥MBERGER, ANMES CLAUDE WILLIAM
soN, JR.

AAssistant Professors: RICHARD Lre SIMAONS, THOMAs DUDLEY WALLACF

USDA Agncultwal Economist: JosePH GwyN SUTHERLAND

The Department of Agricultural Economics offers programs of study lead
ing to the Master of Agricultural Economics. the Master of Science and the
Dactor of Philosophy degrees. Special emphasis is placed on the economics
of agricultural production and marketing, analysis of programs and policies
affecting agriculture and statistical techniques used jin solving economic
problems of the agricultural industry. The curriculur includes courses in
udnnccd economic theory with special adaptation to agricultural problems

ing the use of ic and linear programming techniques.
Business analysis, analysis and pi of
firm and industry decisions are zmphasnzed Special attention is given to
public policies influencing regional and national agricultral adjustments.

Collateral fields of swudy include statistics, rural sociology, history and
political science. general economics, agricultural cducation, and various
technical departments in the School of Agriculture.

As a part of their advanced training, students are required to prepare
a thesis dealing with a recognized problem in agriculture. This part of the
program affords an opportunity to learn how to apply theory and analytical
techniques in the solution of agricultural problems.

The rapid growth and development of industry and agriculture in North
Carolina and throughout the South have resulted in an increased demand
for well-trained workers throughout the region. Opportunities for employ-
ment far exceed the number of qualified workers available to perform the
many duties associated with the complex and technical problems of a devel-
oping economy. Many graduates of the Department of Agricultural Econom-
ics are employed in various agencies of the Federal and State governments
where they are engaged in research and educational work. Others are en
gaged in professional work with commercial organizations dealing in agri
cultural credit and the production and marketing of agricultural products.

RitGs Geseripions are plauned for o scadanile yeste, 108368 avi 100581 Unles
Indlcati ot pecific courses may not be offered, however, if registration for ¢
course or courses are tho low or if facully or facilities are not available. Courses for which
graduate credit may be received are numbered in three catagories. The courses in the 400

gtudent minor sres of study. Courses fn the S0 series are open to both seniors and
graduate students, All c is series carry full graduate credit. Courses in the 800
Series are onen Only o' raduste students.
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The department is located on the second floor of Patterson Hall. It has

a modern and well equipp P library, i g all the major
professional journals and United States Department of Agriculture pub-
lications. Experi Station publications from other institutions through-

out the United States are kept on file here. Modern computational and re-
production equipment, an IBM 650 digital computer, and a Rand 1105
computer are available to the department,

Courses for Grad and Ad d Und. 4

AGC 512. Economic Analysis of Agricultural Factor Markets 0-3
Prerequisite: AGC 212 or equivalent

This course is oriented to the relative significance of land, labor and capital
as factors of production in a modern agricultural economy, including major
changes in the respective roles of these factors of production in recent
years. An examination is made of the changes in characteristics of the
supply and demand for these factors. The structure and efficiency of markets
for these factors, i i of the instituti and itudi
setting in each type of market, and nature of the demand-supply equilibra-
tion will be investigated. Public policies as they affect efficiency of the factor
markets and other goals relating to the use of the basic factors of production

in agriculture also will be considered. Mr. Tolley.
AGC 521. ing and Distribution of Agri Products 0-3
Prerequisite: AGC 311 or equivalent

A study of keting firms as prod of ing services and their

role in the pricing process; the influence of government policies on their
behavior of marketing firms; methods for increasing the efficiency of market-
ing agricultural products. Mr. King.

AGC 523. Planning Farm and Area Adjustments 3-0
Prerequisite: AGC 303 or equivalent
The icati f i incipl

F o P ples in the solution of production prob-
lems on typical farms in the State; methods and techniques of economic
analysis of the farm business; application of research findings to production
decisions; P of area agri prog Mr. Coutu,
AGC 533. Agricultural Policy 0-3
Prerequisite: AGC 212 or equivalent
A review of the agricultural policy and action programs of the Federal
Government in their economic and political setting; analysis of objectives,
principal means, and observable results under shortterm and long-term
viewpoints, and under the criteria of resource use and income distrubtion
within agri and between agri and the rest of the economy;
ppraisal of all ive policy proposals; the effects of dity support
programs on domestic and foreign consumption, and some of the interna-
tional aspects of United States agricultural policy; the attempts at world
market regulation, and the role of i jonal izati g
and programs. Staff.
AGC 551. Agricultural Production Economics 30
Prerequisite: AGC 212 or equivalent
An economic analysis of agri
fi i cost fi i

prog g and decisi g P and

the applications of these principles to farm and regional resource allocation,
and to the distribution of income to and within agriculture,

Mr. Toussaint.

including
cluding
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AGC 552. Consumption, Distribution, and Prices in Agriculture 0-3
Prerequisite: AGC 212 or cquivalent

Basis for family decisions concerning consumption of goods and services
and supply of productive factors; forces determining prices and incomes;
interrelitionships hetween economic decisions of the household and the
firm Mr. Henry.

AGC 561. Seminar in Contemporary Economic Problems in Agriculture

imum 6
Prerequisite: Senior or graduate standing and consent of the instructor
Analysis of cconomic problems of current interest in agriculture. Credit
for this course will involve a scientific appraisal of a selected problems and
alutnative solutions. Staff.

Courses f r Graduates Only
AGC 602. Monetary and Fiscal Policies in Relation to Agriculture 0-3
Prerequisite or corequisite: AGC 501 or equivalent
I'he essentials of monctary theory necessary in interpreting and evaluating
monetary and fiscal operations and policies as to their effect upon income,
cmployment. and price level; the monetary and fiscal structure, and the
mechanics of monctary and fiscal operations in the United States; and the
relation of monctary and fiscal policies to agricultural income and prices.

Tolley.
AGC 612. International Trade in Relation to Agriculture 03
Prercquisite or corequisite: AGC 602 and
The principles of international and interregional trade; structures of trade
relationships between countries engaged in the import or export of agricul-
wral products: attempts at stabilizing trade and financial uansmiuns,’t
Stal

AGC 621. Research in Agricultural Economics Credits by arrangements
Prerequisite: Graduate standing in  Agricultural Economics, and consent
ol Graduate Advisory Committee

A consideration of research methods and procedures employed in the field
of agricultural economics, including qualitative and quantitative analysis,
inductive and deductive methods of research procedure, selection of pm]ec(s
planning and execution of the research project. aff.

AGC 631. Economic and Social Foundations of Agricultural Policy 3-0
Prerequisite: AGG 501 or equivalent
The study of logical and empirical problems of inquiry into public policies
and programs that affect agriculture; analysis of policy-making processes,
interdependencies among cconomic, political and social objectives and
action: the study of forces which shape economic institutions and goals
and of the logic. beliefs and values on which policies and programs that

affect agriculture are founded. Staff.
AGC 632, Welfare E"ecrs of Agricultural Policies and Programs 30
Prercquisite: AGC 6

Description of the coudmons defining optimal resource allocation; applica-
tion of the condi for maximum welfare in appraisal of economic
policies and programs affecting resource allocation, income distribution,
and economic development of agriculture. Mr. Bishop.

AGC 641. Economics of Production, Supply and Market Interdependency ~ 3-0
Prerequisite or corequisite: AGC 501 or equivalent
An advanced study in the logic of, and empirical inquiry into, producer
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behavior and choice among combinations of factors and kinds and quanti-

ties of output; agg of i ' and firms' decisions
in terms of product supply and fzc[or demand; factor markets and income
general i amon; variables.

Messrs. Seagraves and Toussaint.
AGC 642, Economics of Consumption, Demand and Market Interdependency 0-3
Prerequisites: AGC 641 and ST 513 or equivalent
An a vanccd study in the theory of, and research related to, household
of h 4

decisions c actor
supply am:l producx demand; pricing and income distribution; economic
equilibrium. Mr. King.
AGC 651. (ST 651) Econometric Methods | 0-3

Prerequisites: ST 421, ST 502, or equivalent and AGC 641
The role and uses of statistical inference in agricultural economic research;
and their solutions arising from the statistical model
and the nature of the dam limitations and interpretation of results of
Topics include the prob-
lems of specification, aggrtgallun‘ identification, multicolinearity and auto-
correlation. Attention also is given to expectations models and simultaneous
stochastic equations. Mr. Wallace.
AGC 652. (ST 652) Econometric Meﬂlodc n 0-3
Prerequisites: ST 422 and AGC
Techniques for problem analysxs in agricultural economics; attention to

analysxs of ume senes data; P ic ¥ design

ion of in ducti ions an:
in smuluneou models, selected special topics. Mr. Anderson.
AGC 671. Analysis of Economic Development in Agriculture 3-0
Prerequisite: AGC 641

A theoretical and empirical study of the processes of economic growth; the
problems of underdeveloped countries; the role of agriculture in a develop-
ing economy; an examination of policies and programs needed for effective
economic development. Mr. Maddox.

DEPARTMENT OF AGRICULTURAL EDUCATION
(See School of Education)

DEPARTMENT OF AGRICULTURAL ENGINEERING
Graduate Faculty
Professors: Francis JerFexrsoN Hassier, Head, Henry Drriimus Bowew,
GEORGE WALLACE GILEs®, WiLLIAM ELDON SPLINTE]
Professor Emeritus: DAvID S. WEAVER
Associate Professor: JAN VAN SCHILFGAARDE
Assistant Professors: WiLriaM Hucti JounsoN, KENNFIL ALLAN  JORDAN,
CrARLES WiLSON SuGes
The Department of Agricultural Engincering offers advanced study lead-
ing to the Doctor of Philosophy degre: the fields of power and machinery,
rural structures, soil and water conservation. rural clectrification, and agri-
cultural processing.

TOn Teave
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The Master of Science program in agricultural engineering provides a
broad background in science and engineering through advanced study in
mathematics and physics. This program provides training in the theoretical
and instrumental aspects of engineering research and development as pre-
paration for teaching and research positions with State and Federal institu-
tions and industry.

For those individuals interested primarily in existing technologies, a pro
gram of study for the Master of Agricultural Engineering degree permits
selections from a varicty of advanced application courses. This program
provides training for those engaged in the dissemination of information
either as extension workers with public institutions or sales and service
yepresentatives for industry. This degree is not intended as preliminary
study to the Doctor of Philosophy degree.

Admission to full graduate standing requires a bachelor's degree in agri-
cultural engineering {rom an accredited curriculum or its equivalent.

Unusual opportunities are available for graduate student participation
in departmental rescarch programs. The systems approach to operations in
crop and animal productions provides a variety of areas within which to
define timely investigations.

The department maintains a research shop manned by competent mc
chanics. The shop is available to graduate students.

Courses for Advanced Undergraduates

AGE 401. Problems in Farm Mechanics 3-0
Prerequisites: AGE 201, 202, Ej in A i

A study of the mechanical activitics engaged in by the vocational agriculture
teacher; with emphasis on the role of the teacher in the area of agricultural
engineering technology. Included is a study of facilities, cqmpm:m. and
shop management. Mr. Howell.

AGE 411. Farm Power and Machinery 11B 33
Prerequisite: AGE 211

This course is designed to provide students in Agricultural Engineering
Technology with a ge of the of

distributing organizations of farm machmery and their places in " these
organizations. Included is a practical course in farm tractors and engines
\mh emphasis on familiarizing the student with component parts—their

d

an: as well as with the selection of
these units from the point of power, p e, and ratings.
Messrs. Fore, Greene.
AGE 451. Conditioning Principles for Plant and Animal Systems 2-0
Prerequisite: ME 301

Principles of heat transfer and diffusion are presented using the mathe-
matical equations to point out analogous systems. The use of electric analogs
to describe thermal and diffusion fields is demonstrated. Psychrometric and
heat transfer principles are used to indicate methods of conditioning the
environment in agricultural structures. Thin layers drying theory and
dimensional analysis are used to describe bulk dr)-mg systems of agricul-
tural crops. Mr. Jordan.
AGE 462. Farm Power und Maclunery A 4-0
Prerequisites: AGE 211,

A study of engineering analysns as it applies to problems in the power and
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y field of Agri Engineering. The course is intended to
strengthen the students ability to approach agri ineering prob-
lems in a systematic manner. Mr. Bowen.
AGE 481. Agricultural Sﬂuﬂuu: as Production Units 0-4

Prercqmsncs AGE 451, EM 3

les to provide the required environment
for opumum agncullural produ(uon is stressed. Environment requirements
of animals and of harvested crops are discussed. Analysis for labor reduction
and the replacemem of human decisions with electric controls are indicated.

proper
sclecnon and control, and estimation of external load: are Pres:nted to
indicate the design p for a sound, building,

Mr. Jordan.
AGE 491. Rural Electrification 4.0

Prerequisites: EE 320
Wiring and circuitry for both single and three phase applications of elec-
tricity to farm and rural community process ans operations. A very brief
study of the local and reglonal organization as dcveloped by the electric
for the di and of
power. Electric motor characteristics and selection are studied in the labor-
atory along with those of water systems, feed grinders and mixers; lighting
systems, cooling, ventilating, heating, and the application of switches and

controls. Mr. Weaver.
Courses for Grad| and Ad d Und di
AGE 551. Special Problems Credits by arrangement

Prerequisite: Senior or Graduate standing in Agricultural Engineering
Each student will select a subject on which he will do research and write
technical report on his results. He may choose a subject pertaining to his
particular interest in any area of study in Agricultural Engineering.

Mr. Hassler, Staff.
AGE 552. Research and g 1-0
Prerequisites: EE 320, MA 301
Elaboration of the theory and principles of various primary sensing elements.
Re;aus the output signal of electrical transducers to wheatstone bridge

circuits for ion of the signal with the

variable under study. Introduces the principles of circuits and mechanisms

used for and/or process variables. Rep-
quip will be emp h feasible. M. Splinter.

Courses for Graduates Only
AGE 651. Research in Agricultural Engineering Credits by arrangement
Prerequisite: Graduate standing in Agricultural Engineering
A maximum of six credits js allowed toward a Masters degree; no limitation
on credits for Doctorate program.
Performance of a particular investigation of concern to Agricultural Engi-
neering. The study will begin with the selection of a problem and culminate
with the presentation of a thesis. Graduate Staff.
AGE 652. Seminar 1-1
Prerequisite: Graduate standing
A maximum of two credits is allowed
Elaboration of the subject areas, techniques and methods peculiar to pro-
fessional interest through prescntations of personal and published works;
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opportunity for students to present and defend, critically, ideas, concepts
and inferences. Discussions to point up analytical solutions and analogies

between problems in Agricultural E and other tec

to present the relationship of /\"ruulmnl Englnc(nnv, to the socioeconomic
enterprise. Mr. Hassler.
AGE 654. Agricultural Process Engineering 3.3
Prerequisites: MA 511

Generalized classical thermodynamics is extended by Onsager's relations

to ¢« theoretical basis for analyzing the energetics ol systems that
include lifu processcs. Mr. Johnson.
AGE 661. Analysis of Function and Design of Farm Machinery 3or3
Prercquisites: PY 401

AMcthods and tools uscd in detrmining the functional requirements of
machine componcnts; writing of machine _specifications in terms of funda-
mental ¢ of the principles of discriminate and indis-
criminate mechanical selection of agricultural products with emphasls on
the theory of servo systems. Mr. en.
AGE 671. Tlueary of Dremuge Irrigation and Erosion Control 4 ord
Prerequisites: MA 512

Emphasis e ‘placed on the physical and mathematical aspects of problems
in conservation enginuc and an attempt is made to rationalize pro-
cedures which have ofien come about through experience rather than
through unalytical considerations. Examples are presented of cases where
such an analytical approach has already improved, or shows promise of
improving. design criteria and procedures. Mr. van Schilfgaarde.
AGE 681. Analysis of Function and Design of Farm Buildings Aord
Prevequisites: AGE 481

A study of the functional requircments of farm structures with respect to
man. animals and crops and development of the means of providing struc-
tures which fulfill the Ap of the science
and art of engineering in the solution of environmental problems. Advanced
planning in the integration of structural environmental design,

Mr. Jordan.
AGRICULTURE
AG 401. Pnnclples and Me'l\nrls of Extension Education
A study of the and of of the Agﬂcul:ural

Extension Service. Consideration is given to major events leading to
establishment of Agricultural Extension, its objectives, organization, and
philosophy. Major emphasis is placed upon the principles underlying Ex-
tension education together with mcthods of programs building and teaching.
Mr. Sloan.

DEPARTMENT OF ANIMAL SCIENCE

Graduate Faculty
Professors: 1. D. Poxierviern, Head, ELLioTt Roy Barrick, Epwarp Guy
Batre, GeorGE HyATT. Jr.. Jares Epwarp LEGATES, GENNARD MATRONE.
W. Ray Mortey. FrRANK Houston SyutH, HAMILTON ARLO STEWART.
Sasuer B, Tove, Lester Curtis ULserG, GEorGE HErVAN Wisk
Professor Emeritus: Fraxcis WEBBER SHERWOOD
tuociate Professors: E. U. Ditarn, LEvurt. Gaope. Javies Giacomo Liccr.
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RicHARD DoucLAs MocHRIE, HAROLD ARcH RaMsey, W. W. G. SMART, JR.,
Mitton B, Wise

Assistant Professors: ALBERT J. CLAWSON, JAMES MURRAY LEATHERWOOD, JouN
Joseps McNemwe, Opis WAYNE Rosison

The Department of Animal Science offers the Master of Science and the

. Doctor of Philosophy degrees. Programs of training are offered in the

fields of animal breeding, animal husbandry, dairy husbandry, animal
nutrition, and animal diseases.

Students specializing in animal husbandry may select options in nutrition,
physiology and management with beef cattle, sheep and swine. Students in
dairy husbandry have options in dairy cattle nutrition, physiology of lacta-
tion, rumen physiology, and other phases of dairying.

For sludean specm]u.mg in animal nutrition, work is offered in mineral

y i vitamins, rumen microbiology, and
other fundamental phases of animal nutrition, involving either laboratory
animals or livestock.

Students studying animal diseases are offcred specialized work in pathology,
parasitology, veterinary bacteriology and virology, and other phases of
animal diseases.

Students studying animal breeding may major in physiology of reproduc-
tion and quantitative animal genetics, involving livestock and laboratory
animals.

In ion with other dep , such as the Departments of
Poultry, Sxausucs, Crop Science, Soil Science, Genetics, and Chemistry, spe-
cialized subject-matter groups have been developed to direct graduate work
in various basic fields. Strong supporting departments in statistics, chemistry
and the biological sciences help provide the opportunities for a broad and
thorough graduate training.

Animals of various types and breeds, which are available for rescarch, are
quartered on approximately 2,000 acres of land operated by the department.
In addition, branch stations are located in all major geographic areas of
the State so that the research program may be applied to the conditions
existing throughout the State. The Animal Industry Central Rescarch Sta-
tion, located adjacent to the campus, serves as an intermediary between the
farms and the laboratories. At this research center, digestion trials, animal
disease research, and many phases of the physis and
are conducted. In addition, a physiology of erroducuon laboratory and barn,
with stalls for 20 bulls and with two temperature control chambers, are
used for research in reproduction and in dairy cattle breeding.

The Department of Animal Scicnce, with the exception of the Veterinary
Section, is housed in Polk Hall. Research laboratories for animal nu-
trition, radioactive isotope studies, animal physiology, and animal breeding
are located in this building. Other facilities include classrooms, a scientific
journal reading room, and offices for the various teaching, research, and ex-
tension staff members. A new addition to Polk Hall will aid in meeting the
needs for expanded programs. This addition will provide 62,400 square feet
of space to be used for rescarch activities, teaching labs. office space, refer-
ence rooms, and conference rooms.
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The Veterinary Section is located in 2 modern animal disease laboratory
building, which provides ¢xcellent facilities for research and teaching in the
animal disease ficld. Included are large animal isolation units for work in
the field of veterinary bacteriology and virology, parasitology, physiology,
and bacteriology rescarch laboratories and a diagnostic laboratory, ang
necropsy room.

Every effort is made to provide an opportunity for the graduate student
(o explore the [undamental principles of animal functions.

Those receiving advanced degrees find employment in other educational
and research institutions and in industries servicing the livestock industry
or processing livestock products. In the past the demand for well-trained
personnel has exceeded the number that has been available.

Courses for Advanced Undergraduates
ANS 404, Dairy Fcrm Problems 0-3

Prercquisite: ANS 2
Advanced sludy of pracmal dairy farm management including farm records,

farm gl and herd culling.

Mr. Murley.
ANS 406. Animal Industry Seminar 0-1
Review and discussion of special topics and the current literature pertain-
ing 0 all phases of Animal Production. Mr. Ponerﬁeld

ANS 407. Advanced Livestock Production

Prerequisites: GN 411, ANS 312
A study of the cconomic, nutritional, genetic, ph)smlogwal and managerial
factors affecting the op of red livestock enter-
prises. Mr. Barrick.
ANS 408. Reproduction and Lactation 0-3
Prerequisite: ZO 301

Anatomy of the reproductive organs and mammary glands with detailed
coverage of the physiological processes involved and of factors controlling
and influencing them. A special research problem selected by the student is

required. Messrs. Mochrie, Ulberg.
Courses for d and Ad d Undergrad

ANS 503. (GN 503) Genetic Improvement of Livestock 3-0

Prerequisite: GN 411

Traits of economic importance in livestock production, and their mode of
inheritance. Phenotypic and genetic relationships between traits. The place
of selection, inbreeding and cross breeding in a program of animal improve-
ment. Mr. Robison.
ANS 505. Diseases of Farm Animals 3-
Prerequisites: CH 101, CH 203; BO 312 desired

The pathology of bacterial, viral, parasitic nutritional, thermal and mechan-

ical disease processes. Graduate Staff.
ANS 507. Topical Problems in Animal Industry Max. &
Special problems may be selected or asslgned in various phases of Animal
Industry. A maximum of six credits is allowed. Graduate Staff.
0-

ANS 513. Needs ond Utilization of Nutrients by Livestock
Prerequisite: ANS 312 or equivalent

Measurement of nutrient needs of livestock and the nutrient wzlues of
feeds. Nutritive requirements for productive functions.
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Courses for Graduates Only

ANS 600. Research in Animal Industry Credits by arrangement
A maximum of six hours is allowed mward the Master's degree; no 1xmilz-
tion on credits in Doctorate programs. Graduate Staff.

ANS 601. Seminar in Animal Nutrition 1-1

Prerequisite: Permission of seminar leaders

Orientation in philosophy of research, preparation for research and general
research methodology. Graduate Staff.
ANS 602. (GN 602) Population Genetics in Animal Improvement 3.
Prerequisites: ST 512, GN 512

A study of the forces influencing gene frequencies, inbreedmi and its
effects, and alternative breeding plans. Mr. egates‘
ANS 603. Animal Nutrition: Mineral Metabolism

Prerequisite: CH 551

Principles of mineral b with emphasis on bolic fi
reaction and Mr. Matrone.
ANS 604, (Zlooégl) Experlmunlul Animal Physlology 4-0
A smdy of the Lheones and techniques involved in the use of animals in
physiological investigation. Messts. Ulberg, Wise.
ANS 614. (BO 6]4) Buclemnl Metabolism 0-2

Prerequisites: BO 514 or equivalent and CH 551

The energy mezabohsm of bacteria; synthesis of carbohydrates, lipids, pro-

teins, purines, pyrimidines, and nucleic acids; bacterial photosynthesis;

enzyme and control isms; active sys-

Mr. McNeill.
4-0

tems.
ANS 621. (CH 621) Enxymes and Intermediary Metabolism
Prerequisites: CH 551 and permission of instructor

A study of the progemes of enzymes and enzyme action; intermediary
metabolism of carbohydrates, lipids, fatty acids, vitamins, and porphynns,
metabolic energy relationships. Mr. Tove.
ANS 622. (CH 622 and ST 622) Pri

Prerequisites: CH 551, ST 512
Techniques and designs of biological assays. The interrelationship of logical
principles, designs, and analyses is emphasized. Mr. Smart.

ciples of Biological Assays

DEPARTMENT OF BOTANY AND BACTERIOLOGY
Graduate Faculty

Professors: *HERrBERT T. ScorierLp, Head, ERNEST A. BALt, James B. Evans,
LARRY A. WHITFORD

Professor Emeritus: BErRTRAM W. WELLS

Associate Professors: ERNEST O. BeAr, JaMes W. HAwroiN, Jases R. TROYER

Assistant Professors: ARTHUR W. CoOPER, GERALD H. ELKAN, JostpH S. KARN,
HEINZ SELTMANN

The Department of Botany and Bacteriology offers programs leading to
the Master of Science degree in the fields of plant physiology, ccology,
anatomy. gy, P ic botany, and bacteriology.

duat wurk in i lor the is offered in the fields of
plant physiology, morphology, ecology, phycology, systematic botany, and
bacteriology.

* On leave until October 31, 1962.
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Adequate physical facilitics and equipment are available for teaching and
vescarch in all phascs of the department’s program. Outstanding are the
laboratory, growth chamber, and giecnhouse facilities for research in plant
physiology, particularly in mincial nutrition and other phases of experi-
mental plant science. The fine Herbarium supporls sludy in systematics and
in ecology. The use of radioisotopes in i phycological, and
morphological research is supported with adequate facilities. The availa-
bility in the State of a wide range of plant habitats with accompanying
diversity in flora provides a sctting for numerous research problems in
systematics, ccology, and phycology.

Graduate students lcnninaling their work at the master's level have a

limited opp i i botanists or bacteriologists.
State, Federal and industrial emplaymcm is available as well as academic
positions in small colleges and secondary schools. Holders of the Doctor of
Philosophy degree will find opportunities for academic positions in colleges
and universitics, for vesearch positions in Federal and State Experiment
Stations, and for research and development work with private industrial or
research institutions.

Courses for Advanced Undergraduates

BO 403. Systematic Botany 0-3
Prerequisite: BO 103

A systematic survey ol vascular plants cmphasizing field identification, term-
inology, and general evolutionary relationships. Mr. Beal.
BO 412. General Bacteriology 4.0
Prerequisites: CH 107, CH 103, (CH 221 and CH 220 rccommended but
not required.,

An advanced biology course dealing with bacteria and other microorgan-
isms. their structure, development, and function. Emphasis is placed on
the fundamental concepts and techniques in microbiology such as isolation,
cultivation, observation, morphology, and the physiology and nutrition of

bacteria. The applications of microbiology, the role of microbes in nature,
and their role in infection and immunity are considered. Mr. Elkan.
BO 421. Plant Physnology 44
Prerequisites: BO 103, 2 courses in chemistry

An introductory trcatment of the chemical and physical processes occurring
in higher green plants with emphasis upon the mechanisms, factors affect-
ing. correlations between processes, and biological significance.

Messrs. Scofield and Troyer.
BO 441. Plant Ecology 3-0
Prerequisite: BO 103
An introduction to the study of plants in relation to their environment.
Major lopxrs considered are: factors of the environment; the structure,
analysis. and dynamics of plant communities: past and present distribution
of vegetation types. Mr. Cooper.

Courses for Gradi and Ads d Undergrad

BO 505. Food Microbiology
(See FSP 503)
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BO 511. Advanced Bacteriology 03

Prerequisite: BO 412

This course will present the principles and techniques of isolation and

characterization of bacteria from a wide range of habitats. Particular stress
£

will be given to the p ol and
selective media, and perlmem i ic tests that are it 0 par-
ticular groups of bacteria. Messrs. Evans and Elkan
BO 512. Morphology of Vascular Plants 30
Prerequisite: 103

A study of F h of the vascular
plants. Emphasis is placed upon lhe phylngeny nf sexual reproduction and
of the vascular systems. Mr. Ball
BO 513. Plant Anatomy 0-3
Prerequisite: BO 103

A study of the anatomy of the Angiosperms and Gymnosperms. The develop-
ment of tissues is traced from their origin by meristems to their mature
states. Mr. Ball.
BO 514. Introductory Bacterial Physiology 3-0
Prerequisites: BO 412, CH 221, or 220, CH 551 (May be taken concurrently.)
Emphasis will be placed on general principles and function with respect
to lhc living cell. Included will be a study of cell structure, growth, death,
d li An attempt will be made to illus-
trate the application of basic principles to applied areas of bacteriology

and to other areas of basic science. Mr. Evans.
**BO 521. Systematic Botany of Monocot Families 3-0
Prerequisite: BO 403

A comprehensive survey of the systematics and evolution of monocot fami-
lies. Special emphasis is given to morphology,

and relationships. Mr. Beal.
*BO 52. Sys!emom Botany of Dicot Families 3-0

Prerequisite: BO 4
A comprehensive survey of the systematics and evolution of dicot familics.
Special emphasis is given to morphology, identification and
relauonshxps. Mr. Hardin.
BO 531.  Soil Microbiology

(See SOI 532).

BO 534. Physiology of Plant Cells 30
Prerequisite: BO 421 or equivalent. Advanced preparation in chemistry or
physics may be substituted with the permission of the instructor.

An advanced treatment of basic plant processes at the cellular level with

empbhasis on theoretical principles. Mr. Troyer.
*BO 535. Water, Solute and Gas Relations of Plants 0-2
Prerequisite: BO 534

An advanced treatment of processes of higher plants involving exchange of
materials between the plant and its surroundings and movement of materi-
als within the plant. Theoretical principles are emphasized. ~ Mr. Troyer.
**BO 536. Growth and Development of Plants 0-2
Prerequisite: BO 534

An advanced treatment of the physiology of growth and development of
higher plants, with emphasis on theoretical principles. Mr. Troyer.

In 1962-63 and olternate years.
in 1963-64 and alternate years.
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180 544. Plant Geogrophy 0-3
l’rcrcquiﬁilcs BO 403, 441, GN 411, or cquivalents

A course in descriptive an interpretive plant geagraphy, synthesizing data
from the fields ol ccology, genetics, and

The course will include a survey of the presem dlsmbuuon of major
vegetation types throughout the world, a discussion of the history and
development of this present patiern of vegetation, and a discussion of the
principles and theorics of plant geography. Mr. Cooper.
**BO 545. Advanced Plant Ecology 03
Pierequisites: BO 421, 441 or equivalents

An advanced consideration, through class discussions and individual pro-
jects, of the principles, theories and methods of plant ccology.

Mr. Cooper.
BO 570. Sanitery Microbiology 0-3
Fund 1 aspeets of microbi d and

and

related to problems of stream poHuan. refuse dlS osal and biological
treatment.  Laboratory excrcises present basic microbiological techniques
and illustrate from a chemical viewpoint some of the basic microbial aspects
of waste disposal. Mr. Elkan.
BO 574. Phycology 0-3
Prerequisite: BO 103 or equivalent

A\ systematic study of the structure and classification of the algae, both
fresh-water and marine. The life history and ecology of important local
species will be emphasized. Mr. Whitford.

Courses for Graduates Only
BO 614. Bocterial Metabolism
(Sce ANS 614).
BO 620. Advonced Taxonomy 0-3
Prerequisites: BO 521, 523 or permission of instructor.
A course in the principles of plant taxonomy m:ludmg the history of tax-

onomy, systems of i rules of
taxonomic and biosystematic methods, and monographic techniques.

Mr. Hardin.
BO 635. The Mineral Nutrition of Plants 0-3
Prerequisites: BO 421 and a course in Biochemistry

Discussion of diffusion, molecular specificity and energetics of active trans-
port. The physical chemistry of the essential elements and its significance

to their biochemical functions. Mr. Kahn.
BO 636. Discussions in Plant Physiology 0-1
Prerequisite: BO 534

Group discussions at an advanced level of selected topics of current interest
in plant physiology. Mr. Troyer.
BO 640. Special Problems in Bacteriology Credits by arrangement
Directed research in some specialized phase of bacteriology other than a
thesis problem but designed to provide experience and training in research.
Graduate Staff.

BO 641. Research in Bacteriology Credits by arrangement
Original research preparatory to writing a master's thesis or a Ph.D. disser-
tation. Graduate Staff.

T Offered in 1962-63 and alternate years.
“* Offered in 1963-64 and alternate years,
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BO 650. Special Problems in Botany Credits by arrangement

Directed research in some specuhzed phase of botany other than a thesis

problem but designed to provide experience and training in research.
Graduate Staff.

BO 651. Research in Botany Credits by arrangement
Original research preparatory to writing a master’s thesis or a Ph.D. disserta-
tion. Graduate Suﬁ

BO 660. Bacteriology Seminar
Scientific articles, progress reports in research, and special problems of
interest to bacteriologists are reviewed and discussed. Graduate student
credit allowed if one paper per semester is presented at seminar.
Graduate Staff.
BO 661. Botany Seminar 1-
Scientific articles, progress reports in research, and special problems of
interest to botanists are reviewed and discussed. Graduate student credit
is allowed if one paper per semester is presented at seminar.
Graduate Staff.

CERAMIC ENGINEERING
See Department of Mineral Industries

DEPARTMENT OF CHEMICAL ENGINEERING

Graduate Faculty
Professors: EDWARD MARTIN SCHOENBORN, Head, JAMEs K. FERRELL, KENNETH
ORION BEATTY, JR.
Associate Professors: RICHARD BRIGHT, JouN FRANK SEELY
Assistant Professor: DAvID B. MARSLAND

The Department of Chemical Engineering offers programs of advanced
study and research leading to the Master of Science and Doctor of Philoso-
phy degrees. The chemical engineering faculty seeks to provide a close
association between faculty and students, to promote a common interest in
advanced professional study, and to encourage intensive investigation, and
top-level creative activity.

Graduate work in chemical engineering is of increasing importance since
it enables the student to attain a higher degree of specialized professional
competence and at the same time to secure greater mastery of the sciences
which underlie the quantitative aspects of chemical technology. The demand
for chemical engineers with advanced training is greater now than at any
time since the beginning of the chemical industry. The number and variety
of challenging opportunities are steadily increasing, especially in the South
which is rapndly Dbecoming [he new industrial frontier. The recent high

of ing synthetic fibers and other materials
within  radius of several hundred miles of the Statc College is one example
of this development.

Students having had one or more years of training beyond the baccalaureate
are especially needed for fundamental and applicd research, for process
development and design, for ion, and even for tech-
nical services and sales. Private consulting work and carcers in teaching
usually demand a period of advanced study well beyond the normal four-
year undergraduate program.
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At present, major emphasis in the department is concerned with basic
studies of unit operations such as fluid flow, heat transfer at high and low
temperatures, distillation, solvent extraction, etc.,, with thermodynamics,
1eaction kinetics, phase cquilibria, plastics technology, process measurement
and control, and many other aspects of chemical technology. A new labora-
tory devoted exclusively to the study of thermal properties of materials
provides unique facilities for graduate work in this field, Strong supporting
programs of work aic also available in mathematics, statistics, physics,
chemistry, nuclear engincering, metallurgy, the life sciences, textiles, and
other ficlds of engineering.

The Department of Chemical Engineering occupies the four-story east
wing of the Riddick Engineering Laboratorics building. Modern, well-
cquipped laboratories are provided with all necessary services for both
leachiug and rescarch. A wide variety ol special facilities such as X-ray

spectropl; clectron mis pe, electro- ical test-
mq m'lchmc clectronic controllers and recorders, ctc., are available for
graduate rescarch.

In with the Dep of Engincering Rescarch, members
of the chemical engineering staff conduct a number of important research
projects which are supported by industry, and by State and governmental
agencies. Graduate students assisting on these projects not only acquire
financial assistance but gain valuable research experience on problems of
current intercst.

In addition to rescarch assistantships, the deparoment also offers each
sear a limited number ol graduate ussistantships for part-time work in the
«lqnxlmnm These may be for teaching, labotatory preparation, etc., or for
rescarch, as the needs arise. App arc for one ic year of
nine months for half time woik and at the present carry a stipend of 52.400.
They are renewable upon cvidence of satisfactory performance.

Courses for Advanced Undergraduates

CHE 411.  Unit Oper
equised of Janiad i N henitedi Engincering
Prevequisites: MA 202, PY 202
Principles of fluid flow, heat transfer, cvaporation. cte.. with emphasis on
design caleulations.
CHE 412.  Unit Operations 1l 4.0
Required of Seniors in Chemical Enginecring
Prerequisite: CHE 411
A continuation of CHE 411 with phasis on the diffusional of
such as absorption, distillation, extraction, drying. etc.
CHE 415. Chemical Engineering Thermodynamics
Required of Juniors in Chemical Engineering
Prerequisite: CHE 311
A study of the laws of thermodynamics and their application to chemical
engincering problems. Emphasis on the theory, data and approximation
methods as applied to physical and chemical systems.
CHE 421, 422. Reactor Energy Tiansfer 33
Prcrcqunsucs MA 202, PY 202
Thermodynamics, heat transfer and fluid flow with emphasis on the prob-
lems and methods used in the design and analvsis of nuclear reactors.

Mr. Ferrell.

4.0
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CHE 431, 432.  Unit Operations Laboratory | and 11 33
Required of Seniors in Chemical Engineering

Prerequisite: CHE 411

Laboratory work on typical apparatus involving the unit operations.
Experiments are designed to augment the theory and data of the lecture
courses and to develop proficiency in the writing of technical reports.

CHE 453. Chemical Processing of Radioactive Materials 3or3
Consideration of the unique procedures required for the bulk manipulation
of radioactive chemicals. Particular attention is given to remote operational
P of p centrift . C ying, solvent extraction and
ion D:s:gn of i g low and ease of
replacement and cleaning by safe mezhods is consndcrcd Other topics include
decontamination procedures in disposal of wastes.

CHE 460. Seminar Torl
One semester required of Seniors in Chemical Engineering

Literature survey of selected topics in chemical engineering. Emphasis on
written and oral presentation.

CHE 470. Chemical Engineering Projects 20r2
Introduction to research through experimental, theoretical and literature
studies of chemical engineering problems. Oral and written presentation of
reports.

Courses for d and Ad d Undergrad
CHE 525, Process Measurement and Control 3o0r3
Prerequisite: CHE 411

‘Theory and application of methods for measuring, transmitting, recording
and controlling such process variables as temperature, pressure, flow rate,
liquid level, concentration, humidity, etc. Commercial instruments are
utilized for study of a wide variety of industrial control problems. Recorder-
controllers are available for control p of vary-
ing difficulty. Mr. Seely.
CHE 527. Chemical Process Engineering 0-3
Prerequisite: CHE 412

A stug ?iy of selected chemical processes with emphasis on the engineering,
chemical and economic factors involved. Mr. Marsland.
CHE 540. Electrochemical Engineering 3o0r3
Prerequisite: Physxcal Chemistry

The to such topics as clectrolysis,
electroanalysis, e]emoplazmg, metal reﬁmng, etc. Mr. Schoenborn.
CHE 541. Cellulose Industries 3o0r3

Prerequisite: Organic Chemxs

Methods of manufacture and application of cellulose chemical conversion
products. Emphasis placed on recent developments in the field of synthetic
fibers, films, lacquers, and other cellulose compounds. Mr. Seely.
CHE 542. Technology of Pulp and Paper 3o0r3
Prerequisite: Organic Chemistry

Fundamentals of pulp and paper manufacture with emphusis on recent ad-
vances in the field. One laboratory period per week is dcvoxed to loplcs such

as digestion and of pulp, preg and testing, fiber
analysis, and chemical and physical tests. Mr. Secly.
CHE 543. Technology of Plastics 3or3

Prerequisite: Organic Chemistry
The properties, methods of manufacture, and applications of snythetic
resins. Recent developments in the field are stresscd. Mr. Scely.
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CHE 545. Petroleum Refinery Engineering 3or3
Prerequisite: GHE 412

An introduction to the petroleum industry including (1) nature of petro-
leum and its fiactions, octane numbers, viscosity relationships, etc, (2)
operations of thermal and catalytic cracking, stabilization, alklation, iso
merization. crude factionation, etc.,, (3) problem work covering high pres
sure relationships, and related material, Graduate Stafl.
CHE 546. Chemical Reaction Rates 3or3
Prerequisite: GHE 115

A basic study of the rates of homogencous reactions, heterogeneous reactions,
and catalysis. Mr. Stahel.
CHE 551. Thermal Problems in Nuclear Engineering 3or3
Prerequisites: ME 302 or 303; or CHE 411; or equivaleut

The design and operation of nuclear rcactors and the utilization of the
power from them involves major problems in nearly every phase of heat
transfer, and many important problems in fluid flow. Possible solutions to
these problems are severely affected by the influences of radiation on heat
transfer media, hazards of handling radioactive substances, etc. The course
considers the thermal problems of nuclear reactor design and the principles
of fluid Aow and heat transfer necessary to their solutions.

The course is lmcndcd for engineers and science students with backgrounds
in physics and ics and el y ther

.\Xr. Beatty.

CHE 553. Separation Processes in Nuclear Engineering 3o0r3
Prercquisite: CHE 112 or cquivalent

A study of the principles and techniques of sepuration and purification of
chemical components, based upon mass transler by diffusion. Specific tech-
techniques covered are distillation, estraction. adsorpuon and ion exchange,
particularly in regard to rTent of Special
topics include a survey of [uel processing, technology o( uranium processing.
complexing action of solvents, and halide distillation.

Che course is pnmanly \m:nded for engincers and science students with

bac in m. physics and y chemistry but who
have had no previous course in separation processes. Mr. Beatty.
CHE 570. Chemical Engineering Projects 1 to 3 credits
Prerequisite or concurrent: CHE 412

A lahoratory study of some phase of chemical engineering or allied field.
Graduate Staff.

Courses for Graduates Only

CHE 610. Heat Transfer | 3or3
Prerequisite: CHE 411
An advanced course dealing primarily with heat transler between liquids

and solids, optimum and design of conduc-
tion, heating and cooling of solids, radiant heat transmission.

Mr. Beatty.
CHE 611. Heot Transfer 11 20r2
Prerequisite: CHE 610

An intensive study of recent advances in heat transfer and allied fields.
Mr. Beatty.
CHE 612. Diffusicnal Opelcliom 3o0r3
Prerequisite: CHE 4
An advanced :re;umem of mass !rans[er parncularly as apphed to absorption.
drying.
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CHE 613. Distillation 3or3
Brerequisite: CHE 412

Vap, i, 6 ideal soluti i istillation of
binary and mulucompunem systems, batch distillation, azeotropic and ex-
tractive distillation. Mr. Schoenborn.
CHE 614. Drying of Solids 20r2
Prerequisite: CHE 412

An advanced course on the mechanism of drying operations with applica-
uon to design of equipment, such as cabinet, tunnel, rotary, drum and spray

ers. Mr. Marsland.
CHE 615. Thermodynamics | 3or3
Prerequisite: CHE 415
Advanced topics in chemical i ling cqui-
libria of physical and chemical systems, high pressure s\stems, generalized
properties of hydrocarbon, etc. Mr. Beatty.
CHE 616. Thelmodynnmks n 20r2
Prerequisite: CHE 615
An intensive study of recent advances in thermodynamics.

Mr. Beatty.

CHE 617. Catalysis of Industrial Reaction 3or3
Prerequisite: CHE 546

A study of the mechanism of catalysis with emphasis on practical application
to operation and design of industrial processes. Mr. Stahel.
CHE 631, 632. Chemical Process Design 3-3
Pn:rcquxme CHE 412

Design and selection of process equipment, through solution of comprehen-

sive p unit op kinetics, thermodynamics, strength
of materials and ch:mlsu'y Graduate Staff.
CHE 641, 642. Ad d Chemical i Lab Y 2.2

Prerequisite: CHE 412
Advanced laboratory work in 2 selected field with emphasis on theory, tech

mques and performance of equipment. Graduate Staff.
E 650. Advanced Topics in Chemical Engineering 1 to 3 credits
er semester
A study of recem lop t in chemical engi Lhcory and practice,
such as ion mixing, mol hydro-

genation, fluorination, uc The topic will vary from term to term.
Graduate Staff.

CHE 660. Chemical Engineering Seminar 1 credit per semesetr
Literature investigations and reports of special topics in chemical engineer-
ing and allied fields. Graduate Staff.
CHE 6!0. Chemical Engineering Research Credits by arrangement
chemical eng problem. A

repon of such an investigation is required as a graduate thesis.
Graduate Staff.

DEPARTMENT OF CHEMISTRY

Graduate Faculty

Professors: RaLpn CLAY SwaANN, Head, Tiomas GLENN BOWERY, GEORGE
OsMORE DoAK, RicH#ARD HENRY LOEPPERT, WALTER JOHN PETERSON, WILLIS
Arton REm, Cowin Cook ROBINSON, PAuL PORTER SUTTON, JoOsEPH
ARTHUR WEYBREW

Associate Professors: Aronzo FREEMAN Coots, LEON DAvib FREEDMAN,
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Forrrst WiLLiaM GeTzeN, Louts ALLMAN JoNEs, RICHARD COLEMAN PINK-
ErTON, EpwArp C. SisLER, Savurt B. Tove, Raymonp Cyrus WHITE
Assistant Professor: GEORGE GILBERT LONG

The Department of Chemistry offers the degree of Master of Scicnce in
chemistry. Before the master’s program is initiated, a student must have met
the requirements set forth by the Committee on Professional Training of
the American Chemical Society for the baccalaureate degree, either at the
institution in which he received his undergraduate training or at North
Carolina State College. The minimum course requirements in chemistry
for the bachelor’s degree consist of four basic year courses in general inorganic
chemistry, analytical chemistry. physical chemistry, and organic chemistry,
and one semester of inorganic chemistry, together with at least two advanced
courses. M: e eq of two years of college
work, which must include one year of differential and integral calculus and
differential equations, is also required.

Instruction in chemistry trains students in all areas of chemistry, strongly
supported with fundamental training in physics and mathematics. Edu-
cational, commercial, and research positions are open to men and women
trained in the chemistry of plants, animals, soils, fertilizers, insecticides, foods
and feeds, vitamins and nutrition, and clinical and biophysical chemistry. In
the past, the majority of graduates with the Master of Science degree have
continued their education toward the Doctor of Philosophy degree with a
major in one of the branches of chemistry.

The Department of Chemistry is adequately equipped with standard
instruments and apparatus a\mlable for both teaching and research. A size-

able of iali; i is also available. Much of this
cquxpmem is the most modern and versatile available and hence suitable
for 1 investigati Included are facilities in: radio-

chemistry—gamma  spectrometer, proportional counters, Geiger counters,
neutron source, etc.; pecuoscopy—double graung infra-red spectrometer,
far i 1 mfrared

b S4B L3 L3
grating emission s ph y—
c potential d
ity bridges, ill etc; orgamc chemlslry—hxgh pressure
Teactors, [ ref P columns, con-

trolled atmosphere box, etc.

A shop equipped with standard power tools (drill press, lathes, band
saws, etc.) is available to research workers for construction of special ap-
paratus. Glass blowing facilities are also available.

Complete sets of reference works of more than one hundred chemical

ical and ) journals in English, German, and
French are accessible for student use in the D. H, Hill Library. Current
numbers of the most widely used chemical journals (including all of those
published by the American Chemical Society) are available in the Chemistry
Library.

Some of the areas of specialization [or research studies available include:
kinetics of gas phase reaction; problems in electro chemistry; distribution
and structure of the flavin enzymes; charged particle cross section measure-
ments: application of radiotracer techniques to physical chemistry problems;
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r:search in fission product analys:s. neutron activation and nuclear :hen-no-
synthesis and prop or hosphorus and
kinetics of i i ions; relation of chemical structure
to herbicidal properties; problems in infra-red and ultra-violet spectroscopy;
problems in solid state chemistry; vitamin methodology; nutritional re-
quirements to various farm animals (in cooperation with the Nutrition
Secuon, Anmal Science Department) mechanisms involved in plant hy-
phic analysis and their applica-
tion in research with plams, soils, and ammals, and preparation and charac-
terization of fat acid esters and derived products.

Courses for Advanced Undergraduates

CH 411, Analytical Chemistry | 0-4
Prerequisites: CH 431, 482 (Coreq. CH 433, 434)

An introduction to analyuca] chemistry including both classical and modern
of a is between phases; for
phy and adsorption.

Messrs. Long and Pinkerton.
CH 413. Anulyhcal Cllemmry n 40
Prerequisite: CH 4
A continuation of znalynml chemistry 1 with emphasis upon modern ap-
proaches to acid-base chemistry, oxidation-reduction, potentiometric meth-
ods, and spectrophotometry. Messts. Long and Pinkerton.
CH 420. Organic Preparations 0-3
Prerequisites: 3 yrs. chemistry including CH 223
ExPenmems selccted to a:quam! the student with advanced methods and

in of organic

g the
examp}c, gravi ic methods, gas

Messrs. Doak and Freedman.

CH 431-433, Physical Chemistry | and 33
Prercquisites: CH 107, MA 202 and PY 202
An intensive study of the states of matter, solutions, colloids, homogcneous
and hetergeneous equilibrium, reaction kinetics, clectrolysis, conductance,
oxidation recations, ionic equilibrium.

Messts. Getzen, Bowen, and Sutton.
CH 432-434. Physical Chemistry Laboratories 11
Prerequisites: (Coreq. CH 431 and CH 433)
Laboratory courses to accompany lecture work in Physical Chemistry I and

II respectively. Graduate Staff.
CH 435, Physical Chemistry IIl 3-0
Prerequisite: CH 433

An intensive study of the structure of atoms and molecules, an introduction
to statistics, and selected topics in modern physical chemistry.
Graduate Staff.

CH 441. Colloid Chemistry 0-3
Prerequisites: CH 220 and CH 215

Adsorption, p properties, itution, stability and application of
sols, gels, emulsnons, foams, and eroso]s, dialysis, Donnan membrane cquili-
brium. Mr. Getzen.
CH 491. Reoding in Honors Chemistry Credits by ammgelnlnf

A reading course for exccpuanzlly able students at the senior level.
students will do extensive reading in areas of advanced chemistry and wxl]
present written reports of their findings. Graduate Staff.
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Courses for Grad and Ad d Undergrad
CH 501. Inarganic Chemistry | 3-0
Prercquisite: CH 433

Modern inorganic chemistry from the point of view of the chemical bond.
Topics covered are: chemical periodicity and its origins in atomic structure:
the ionic bond and electrocgativity: crystal structure and bonding in ionic
solids; the metallic state, conduction and semiconductors; the preparation
and propertics of illustrative compounds. Mr. Pinkerton.
CH 503. Inorganic Chemistry Il 0-3
Prerequisite: CH 501

A continuation of CH 501. Topics covered are: the hydiogen molecule ion
and the theory of the covalent bond; molecular orbitals and hybridization;
dipole moments and magnetic properties; the theory of acids and bases; non-
aqueous solvents; co-ordination compounds, carbonyls and quasi-aromatic
compounds: and the chemistry of the transition metals. lanthanides and
actinides. Mr. Long.
CH 511. Chemical Spectroscopy

Prerequisite: CH 433

“Theory, analytical applications and interpretation of spectra as applied to
chemical problems. Major emphasis will be placed upon ultraviolet, visible

and infrared spectra. Mr. Long.
CH 512. (TC 512) Chemistry of High Polymers 3-00r0-3
CH 513. Electroanalytical Chemistry 0-3
Prerequisite: 13

A course in elecwroanalytical chemistry including the foundations of theo
retical electrochemistry. Topics covered are: Potentiometric measurements
a 1d (]lClﬂLa] resistance: diffusion. transport; theory of dilute solutions:

and ic surface effects and electrode
kinetics; electrochemistry in mon-aqueous systems. AIr. Pinkerton.
CH 521. Advanced Organic Chemistry | 3-0

Preroquisites: 3 yrs: chemistry including CH. 298
Resonance reaction mechanisms: hydrocarbons, organic halides, alcohols,
amines, and carbonyl compounds. Mr. Doak.
CH 523. Advanced Organic Chemistry 11 0-3
Prerequisite: CH 521
Sterochemistry, steroids and other natural products organometallics and
heterocycles, Mr. Doak.
CH 525. Physical Organic Chemistry 0-3
Prerequisites: CII 223 and CH 433
Theoretical and physical aspects of organic chemistry; structure and mechan-
ism in organic chemistry. Mr, Loeppert.
CH 527. Chemistry of Metal-Organic Compounds 3-0
Prerequisites: 3 yrs. chemistry including CH 223
A study of the preparation, properties and reactions of compounds contain
ing the carbon metal bond, with a brief description of their uses.

Mr. Doak.
CH 528. Qualitative Organic Analysis 40
Prerequisites: 3 yrs. chemistry including CH 223
A study of class reactions, functional groups, separation. identification and
preparation of derivatives. Mr. Doak.
CH 529. Quantitative Organic Analysis 0-3
Prerequisites: CH 223 and CH 411
Quantitative determination of carbon, hydrogen, nitrogen, halogens, sul-
fur and various functional groups in organic materials, with emphasis on
semimicro methods. Graduate Staff.
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CH 531. Chemical Thermodynamics 3-0
Prerequisites: CH 433 and MA 301
An of f ideal and real
gases, ideal solutions, clectrofyuc saluuons. galvamc ce]ls. sur{ace systems,
and irreversible processes. An
the estimation of thermodynamic funtuons from spectroscopic data.
Mr. Sutton.
CH 533. Chemical Kinetics 0-3
Prerequisites: CH 433 and MA 301
-An intensive survey of the basic principles of chemical kinetics with em-
phasis on experimental and mathematical techniques, elements of the kinetic
theory, and theory of the transition state. Applications to gas reactions, re-
actions in solution, and mechanism studies. Mr. Bowen.
CH 535. Surface Phenomena 3-0
Prerequisites: CH 433 and MA 301
An intensive survey of the topics of current interest in surface phenomena.
This course is designed to cover the foundations of the present understand-
ing of surface behavior. Formulation of basic theories are presented together
with illustrations of their current applications. Mr. Getzen.
CH 537. Quantum Chemistry 0-3
Prerequisites: CH 435, PY 401 and PY 407
The clcm:an of wave mechanics apphed m stationary encrgy states and
PP q theory to chemistry,
pamcufmy chemical bonds. Mr. Coots.
CH 543. Radioisotope Principles 3.0
Prerequisites: CH 433, PY 202 and MA 202
A presentation of the basic knowledge of radioactivity, nuclear reactions,
ionizing radiations, and radiochemistry essential to competence in the use
of radioisotopes. Mr. Coots.
CH 544, Radioisotope Techniques 1.0
Prerequisites: (Coreq. CH 543)
A laboratory course in the thslcal and chemical techniques essential to

compelcncc in the use of radioisotopes. Mr. Coots.
H 545. Radiochemist: 0-3
Prercsumles' CH 545. or PY 407 and PY 410
of the of radioactivity to chemistry
and of the appln:anons of chcmxslry to the radioactive elements, particularly
the heavy elements and fission products. Mr. Coots,
CH 546. Radiochemistry Laboratory 0-1

Prerequisite: (Coreq. CH 545)

The laboratory work associated with CH 345 Radiochemistry. ~ Mr. Coots.

CH 551. General llologl:nl Chemistry 5-0

Prerequisites: 3 yrs. chcmistry mcludmg CH 228

The chemical constitution of living matter. Biochemical processes as well

as compounds are studied. Mr. Peterson.
CH 553, Chemistry of Proteins and Nucleic Acids 0-3

Prerequisites: CH 551

Composition, distribution, structure, properties and metabolism of amino

acids, proteins, and nucleic acids. Mr. Armstrong.
CH 555, Plant Chemlsh'v 03
Prerequisite: CH 551

Composluon of plants, pmperues. nature, and classification of plant con-
stituents, changes occurring during growth, ripening and storage of plant
products. Mr. Sisler.
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Courses for Graduates Only
CH 621, (ANS 621) Enzymes and Intermediary Metabolism 4.0
Prercquisite: CH 5
A study of the propums of enzymes and enzyme action, intermediary meta-
bolism of carbohydrates, amino acids, fatty acids. vitamins. purines and

porphrins. metabolic encrgy relationships. \r. Tove.
CH 622. (ANS 622) Principles of Biological Assays 0-3
Prerequisites: CH 551 or ANS 312 and ST 512

Techniques and designs of biological assays for vitamins; interrclationships
of logical principles, design, and analysis is emphasized. Mr. Swart.
CH 631, Chemical Research Credits by artangement

Prercquisites: 40 semester credits in chemistry. Open to all graduas

Special problems that will furnish material for a thesis. A maxxmum of 6
semester credits is allowed toward a Master's degree. no limitation on credits
in Doctorate programs. Graduate Staff.
CH 641. Seminar Credits by orrangements
Prerequisites: Graduate standing in Chemistry.

Required of graduate students specla]lzm" in Chemistry.

Scientific articles, progress reports in rescarch, and special problems of in-
terest to chemists are reviewed and discussed.

A maximum of two semester credits is allowed toward the Master's degree.
but any number toward the Doctorate. Graduate Staff.
CH 651. Special Topics in Chemistry Maximum 3 credits
Prerequisite: Graduate standing in Chemistry

Critical study of some special problems in one of the branches of Chemistry
involving original investigation together with a survey of pertinent litera-

ture. Graduate Staff.
CH 671, Advanced Physical Chemistry 3-0
Prerequisite: CH 533

Involves a review of the of physical chem

istry with extension and application of these to “the slu(lv of solid state.
Mr. Sutton.
H 672, Advanced Phyn(ul Chemistry 0-3
Prerequisite: CH 671
There will be laid down the elements of statistical mechanics and Kinetic
theory, in terms of which certain topics from CH 671 will be more exhaus-
tively developed. Mr. Sutton.

DEPARTMENT OF CIVIL ENGINEERING
Graduate Faculty

Professors: Cuartts Ravyoxnp Bravier, Rarpu Eicin Fapuy, CHARLES Rus-
seLL McCurroucn, CARROL Lavis MANN, JR., CHARLES SMALLWOOD, JR.,
Graduate ddministvator, MENMET ENSAR UYANIK

Associate Professors: *Riciiaro Hucl BiGELow, Paut Day CRIBBINS, JOHN
Wittiam Hory, Pave Z. T. Zia

Assistant Professor: MICHAEL AMEIN

The Deparument of Civil Engineering offers programs of study leading to
Master of Science and Doctor of Philosophy degrees. Graduate course work
is available in the fields of sanitary engineering, soil mechanics and founda-
tion engineering, structural engineering, and transportation engineering.

*0n lewve, 196152
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Whereas the Master of Science program would normally include course
work in only one of these specialty fields, a program of study leading to the
Doctor of Philosophy degree would encompass course work in a related
combination of these fields.

Laboramry facilities for sanitary engineering research work include an

Y A chcmxcal y, and a bi Y-

For work in soil and i il ing, a fully i
laboratory with modern soil-testing equipment is available.

Facilities for structural engineering research include a well-equipped phy-
sical testing laboratory and in addition an air-conditioned structural models
laboratory.

Transportation zngmecnng [acxhues are a bituminous laboratory, an
airphoto i y, a ph y y, and a
traffic engmecnng laboratory pmvlded with traffic control devices.

In addition to these facilities, equipment for research is made available
by the Department of Engineering Research.

Some unique opportunities for research are offered the graduate student in
civil engineering by reason of the location of North Carolina State College
in the State's Capital City. There are a number of cooperative research
endeavors with municipal and State governmental agencies that provide
funds for research assistantships.

The resources of the institution also provide unique opportunities for
combining studies in civil engineering with studies in other related fields.

In recognition of the need by industry for personnel with memg in
water supply and the of water poll the Civil d
Department suggests that students in the many curricula leading to positions
in industry (food processing, textile chemistry, pulp and paper technology,
chemical engmeenng, zoology and others) consxdcr courses of instruction
in sanitary for electives, and minor
sequences for advanced degrees. Among the courses appropriate for such
students are the following: CE 482, Water and Sewage Works; CE 571,
Theory of Water and Sewage Treatment; CE 573, Analysis of Water and
Sewage; CE 678, Industrial Water Supply and Waste Disposal; and CE 674,
Stream Sanitation.

There exists a growing need for the coordination of transportation facili-
ties and land planning and for individuals with competence in both fields.
To fulfill this need, an advanced program leading to a post-baccalaureate
degree in engineering, majoring in transportation engineering, and to the
degree of Master of Regional Engineering at North Carolina State College
and the Department of City and Regional Planning at the University of
North Carolina. Qualified students have the opportunity to schedule their
courses of instruction to enable them to qualify for both advanced degrees.

The program is designed for students who are desirous of becoming
technically proficient in both the fields of transponanon engineering and
city and regional p The include
two academic years plus a summer internship. The curriculum includes the
major core courses for both the advanced transportation engineering pro-
gram and the city and regional planning program, plus supplememary
courses xmpanam to both endeavon and a thesis. A bachelor’s degree in
engineering, inch a dge of J: from an

quipp
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institution of recognized standing is required for admission to the program.
Applicants who do not mect these requirements in full may submit their
credentials for ination and considerati

Further information concerning the joint program may he obtained from
the Department of Civil Engincering at North Carolina State College or
from the Department of City and Regional Planning at the University nof
North Carolina.

Courses for Advanced Undergraduates

CE 425. Structural Analysis Il 3-0
Prerequisites: CE 324 and EM 321

Required of seniors in Civil Engincering

Defiection of beams and trusses: indeterminate stress analysis by moment
area, slope deflection and moment distribution.

CE 427. Structural Design | 40
Prercquisites: GE 321 and EM 321

Required of seniors in Givil Engincering and Civil Enginecting Construc
tion Option

Analysis and design of reinforced concrete building el-ments: design of
tension. compression and simple flexural members of steel and of timber.
CE 428. Structural Design Il 0-3
Prerequisites: CE 425 and CE 427

Required of <eniors in Civil Engincering

Design specifications: connection details: independent and complete design
of engincering structures.

CE 429. Elements of Structural Design 11 0-3
Prerequisite: CE 427

Required of seniors in Civil Engineering Construction Option

Design of tension, compression and flexural elements of steel and timber:
solution of problems in erection, forms. shoring and falsework.

CE 442. Soil Mechanics 3.0
Prerequisite: CE 305

Required of seniors in Civil Engineering

Fundamental stress relations, Mohr's rupture hypothesis, shearing strength,
carth pressure theories, bearing capacity, stability of slopes, hydrostatics.
and hydrodynamics of ground water.

CE 443. Foundations 0-3
Prerequisite: CE 427

Required of seniors in Civil Engineering Construction Option
Identification and ification of soils: it aspects of
engineering; methods of investigating subsoil conditions; control of water;
types of foundations and conditions favoring their use: legal aspects of
foundation engineering.

CE 461. Project Planning and Control | 30
Prerequisite: CE 362

Required of seniors in Civil Engineering Construction Option

Analysis of construction plant layout requirements and performance charac
teristics of equipment.

CE 462. Project Planning and Control 11 0-3
Prerequisite: CE 461

Required of seniors in Civil Engineering Construction Option

Scheduling, analysis and control of construction projects.




THE GRADUATE CATALOG 55

CE 464. Legal Aspects of Contracting 0-3
Prerequisite: Senior standin,

Required of seniors in Civil Engineering Construction Option; elective
Legal aspects of construction contract documents and specifications; owner-

gineer- ps and P bids and contract
performance; labor laws.
CE 481. Hydrology and Drainage 2.0
Prerequisite: 382

Required of seniors in Civil Engineering

Occurrence and distribution of rainfall; runoff, surface and ground waters:
design of drainage and control structures.

CE 482. Water and Sewage Works 0-3
Prerequisite: Senior standing

Required of seniors in Civil Engineering

Water supply analysis and design, ion estimates,

tion, source selection, aqueducts, distribution syslems and pumping slauony
elements of water treatment; collection and disposal of sewage; elements
of sewage treatment.

CE 485. Ellmenh of Hydraulics and Hydrology 3-0
Prerequisite: E!

Required of semors m Civil Engineering Construction Option

Elements of fluid mechanics, hydraulics and hydrology, with application to
problems in construction engineerirg.

CE 492, 493. Professional Practice I, Il 11
Prerequisite: Senior standin

Required of seniors in Civil Engineering and Civil Enginccring Construc-
tion Option

Professional engineering societies and their functions; professional standards;
topics of current interest to the civil engineer.

Courses for Grad and Ad d Und d
507. Airphoto Analysis | 3-0
Prcr:quxsue ]umor standing
ion of aerial ph phs, i ing analysis of soils
znd surface dnmage characteristics. Mr. McCullough.
CE 508. Airphoto Analysis 1! 0-3

Prerequisite: CE 507
Eridnter

g g ion of aerial photographs for highway and airport proj-
ects. Mr. McCullough.
CE 509. Photogrammetry 3or3
Prerequisite: CE 201

Elements of photogrammetry as applied to surveying and mapping. Aerial
and terrestrial photogrammetry. Flight planning and ground controls. Stero-
scopy and pic plotting i on

Graduate Staff.
CE 510. Advanced Sllrveying 3or3
Prerequisite: CE 21

State coordinate sysmms and map projections. Elements of geodetic and

1 surveying. Adj of observations by the method of least
squares. Graduate Staff.
CE 514. Municipal Engineering Projects 0-3

Prerequisite: Senior standing
Special problems relating to public works, public utilities, wiban planning
and city engincering. Messrs. Horn, Smallwood.
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E 515. Transportation Operations 3-0
Prerequisite: CE 306
The analysis of trafhc and transportation enginccring operations.
Messrs. Cribbins, Horn.
CE 516. Tronsportation Design 3or3
Prerequisite: CE 306
“The geomenic elements of taffic and transportation engineering design.
Messrs. Cribbins, Horn.

Analysis and Design of Masonary Structures 3-0

ite: CE 425
Analysis and design of arches, culverts, dams, foundations and retaining
walls. Mr. Bramer.
CE 525, 526. Advanced Structural Analysis 1, Il 33
Prerequisite: CE 425
Analysis of rigid frames and conti tructures; (re: of r
members and secondary stresses. Mr. Bramer.
CE 527. Numerical Methods in Structural Analysis 0-3
Prerequisite: CE 425

Newmark's numerical integration procedure and its applications; matrix
operations, relaxation and iteration, finite difference method. Force and
displacement methods, string polygon method. High-speed computation.
Messrs. Bigelow, Zia.
CE 531. Experimental Stress Analysis 3-0
Prerequisite: CE 425

Principles and methods of ex 1 analysis; dil jonal analysis; ap
plications to full-scale structures. Mr. Bramer.
CE 532, Structural Laboratory 0-3
Prercquisite: CE 425

Test procedures and limitations and interp of exp 1 results.
CE 534. Plastic Angly:it and Design 0-3

Prerequisite: CE 427

Analysis of steel structure behavior beyond the elastic limit; concept of
design for ultimate load and the use of load factors. Analysis and design
of component parts of frames. Methods of predicting strength and defor-
mation behavior of structures loaded in the plastic range. Bracing and con-
necting requirements for frame. Mr. Bramer.
CE 535. Ultimate Strength Theory and Design 3.0
Prerequisite: CE 427

Ultimate strength theories of axially loaded column. flexure. combined flex-

ure and axial load, shear. Critical review of important research and their
i with the p of design codes for reinforced concrete.
Mr. Zia.
CE 536. Theory and Design of Prestressed Concrete 0-3
Prerequisite: CE 427

The principles of prestressed concrete. Materials. Methods of prestressing.
Loss of prestress. Design of beams for bending, shear and bond. Ultimate
strength. Deflection. Composite beams. Continuous beams. Special topics.
Design projects. T. Zia.
CE 544. Foundation Engineering 3or3
Prerequisite: CE 442
Subsoil investigations; excavations; design of sheeting and bracing systems;
control of water; footing, grillage and pile foundations: caisson and coffer-
dam methods of construction; legal aspects of foundation engineering.
Mr. Fadum.
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CE 547. Fundamentals of Soil Mechanics Jor3
Prerequisite: 321
Physical and mechanical properties of soils governing their use fur engi-
neering purposes; stress relations and applications to a ariety of funda
mental problems. Mr. Fadum,
CE 548. Engineering Properties of Soils | 30
Corequisite: CE 442
The study of soil properties that are significant in carthwork engincering.
including properties of soil solids, basic clay mineral concepts, classification,
identification, plasticity, permeability, capillarity and stabilization. Labora-
tory work includes clzssli?auon, permeability and compaction tests.

Mr. Wabls.
CE 549. Engineering Problems of Soils Il 0-3
Prerequisite: CE 548
Continuation of CE 548, including the study of compressibility, stressstrain
relations and shear strength theories for soil. Laboratory work includes con-

solidation and shear strength tests. Mr. Wahls.
CE 570. Sanitary Microbiology 0-3
(See BO 570)

CE 571. Theory of Water and Sewage Treatment 3-0

Prerequisite: Senior standing

Study of the physical and chemical principles underlying matcr and sewagce
treatment processes; diffusion of gases,
anaerobic and aerobic stabilization processes, studge condmonmg and

disposal. Mr. Smallwood.
CE 572. Unit Operations and Processes in Sanitary Engineering 0-3
Prerequisite: CE 57

Processes and operations in sanitary engincering; sedimentation, acration,
filtration, adsorption, coagulation, softening, sludge digestion, aerobic treat-

ment of sewage. Mr. Smallwood.
CE 573. Analysis of Water and Sewage 3-0
Corequisite: CE 571

Chemical and physical analysis of water and ~ewage and interpretation of

results. Mr. Smallwood.
CE 574, Radioactive Waste Disposal 3or3
Prerequisite: PY 410

Unit operations and processes cmployed in treatment and disposal of radio

active wastes. Mr. Smallwood.
CE 580. Flow in Open Channels 3or3
Prerequisite: CE 481

The theory and apphrauom of flow in open chanm.]s, including dimensional

analysis, varied flow, high-velocity
flow, energy dissipators, spxllways. waves, channel transitions and model
studies. Mr. Amein.

CE 591., 592. Civil Engineering Seminar 11
Discussions and reports of subjects in civil enginecring and allied ficlds.
Graduate Staff.
CE 598. Civil Engineering Projects Credits by arrangement
Special projects in some phase of civil engineering, Graduate Staff.

Courses for Graduates Only

CE 601. Transportation Planning 0-3
Prerequisite: 515

The planning, xdmm:stranon, economics and financing of various trans-
portation engineering faciliti Messrs. Cribbins, Horn,
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CE 602. Advanced Tlullspwtanon Design 0-3
Prerequisite: CE 5
Design of major lrlmc and transportation engineering projects.

Messrs. Cribbins, Horn.
CE 603. _Airport Planning und Design 3.0
Corcquisite: CE 515 and 5
The analysis, pl.mmnq Jn:l lhswn of air transportation facilities.

Messrs. Cribbins, Horn.
CE 604. Urban Transportation Planning 0-3
Prerequisite: 515
Thoroughfare planning as related to land usage and urban master-planning.
Messrs. Cribbins, Horn.

3-0

CE 623. Theory and Design of Arches
Prercquisites: CE 428 and CE 526
General theory of elastic wches. Boundary conditions and their eflect on
behavior of the arch. Single span, multiple span arches on elastic picrs.
influence lines of various functions under moving loads, economical layout
of archies, design criteria for steel and concrete arches, Mr. Uyanik.
CE 624. Analysis and Design of Structural Shells and Folded Plates 0-3
Prerequisites: CE 623 and EM 511

Rool structures consisting of surfaces of revolution, both single and com
pound curved. Mebrane stresses. bending stresses at boundaries. Domes and
cylindrical shells. Approximate and exact analyses. Design criteria. Folded
plane structures of concrete plates and steel frames. Mr. Uyanik.
CE 625, 626. Advanced Structural Design 1, 1 33
Prerequisite: CE 128

Corequisites: CE 525 and 526

Complete structural designs of a variety of projects: principles of limit and

prestress design. Mr. Uyanik.
CE 627. Desngn of Blast Resistant Structures 3-0
Prerequmles CE 526, CE 535 and EM 554

Sources, intensitics, and methods of transmission of dynamic loads. Be-
havior of structural elements under dynamic loadings. Behavior of structural
systems subjected to pulse and impact loads. Design criteria and factor of
safety. Design of surface and underground structures for nuclear blasts.

Mr. Bramer.
CE 641, 642, Advanud Soil Mechanics 33
Prucqmsue CE 4
Corequisite: CE 547
‘Theories of soil ical interaction be-
tween solids and water, and problems in elasticity pertaining to earthwork
engineering; soil dynamics. Mr. Fadum.
CE 643. Hydraulics of Ground Water 3or3
Prerequisite: CE 442 or CE 547
Principles of ground water hydraulics: theory of flow through idealized
porous media; the flow net solution: seepage and well problems.

Mr. Fadum.
CE 67 Advunced Wa'av Supply ond Sewerage 4-0
l’rcrcqulsuc C
Problems rc]:mnq, o the design of water supply and sewerage works.

Mr. Smallwood.

CE 672. Advanced Water and Sewage Treatment 0-4
Prerequisite: CE 482
Problems relating to the treatment of water and sewage.

Mr. Smallwood.
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CE 673. Industrial Water Supply and Waste Disposal 3or3
Corequisite: CE 571
‘Water requirements of industry and the disposal of industrial wastes.
Mr. Smallwood.
CE 674, Stream Sanitation 3o0r3
Corequisite: CE 571
Biological, chemical and hydrological factors that affect steam sanitation
and stream use. Mr. Smallwood.
CE 698. Civil Engineering Research Credits by arrangement
3: i igation of an civil i ing prol H
report of such an investigation is required as a graduate thesis.
Graduate Staff.

a

DEPARTMENT OF CROP SCIENCE

Graduate Faculty

Professors: PauL HENRY HaRrvey, Head, Doucras ScALes CHAMBLEE, DAN
ULricH GERSTEL, WALTON CARLYLE GREGORY, GUY LANGSTON JoNES, KEN-
NETH R. KELLER, GLENN CHARLES KLINGMAN, ROy LEE LOVVORN, THURSTON
JEeFFERSON MANN, PHILIP ARTHUR MILLER, ROBERT PARKER MOORE, JOSEPH
ARTHUR WEYBREW

Professor Emeritus: GorboN KENNEDY MIDDLETON

Associate Professors: CHARLEs A. Brinv, HARRY Doucrass Gross, Louts ALl
MAN JonEes, DoNALD EpwiN MORELAND, LYLE L. PHiLLIps, LUTHER StAw,
DonaLp Lorave TxomesoN, Davio H. Tizoruy, Rosert Phittip Up-
CHURCH

Assistant  Professors: WitL ArLeN Corr, Joun WesLEY Duptey, DoONALD
ALLEN EMERY, JOSHUA ALEXANDER LEE, JACK R. MAUNEY, EDWARD CARROLL
SISLER

‘The Department of Crop Science offers to students interested in crop
science training leading to the Master of Science and Doctor of Philosophy
degrees in the fields of plant breeding, crop production, forage crops
ecology, weed control, and plant chemistry. For students who wish a general
training, the Master of Agriculture degree is offered.

Excellent facilities for graduate training are available. Each student is
assigned office and laboratory space. In addition, many special facilities are
available such as preparation rooms for plant and soil samples, cold storage
facilities for plant material, air-conditioned rooms for studying the physical
properties of cotton fiber and tobacco leaf, and soil and plant analytical
service laboratories. Greenhouse space and growlh control chambers are
provided for projects which require special facilities. Sixteen farms are
owned and operated by the State for research investigations. These farms
are located throughout the State and include a wide variety of soil and
climatic conditions needed for experiments in plant breeding, crop man-
agement, forage ecology, and weed control.

Strong supporting departments greatly increase the graduate students’
opportunities for a broad and thorough training. Included among those
departments in which graduate students in crop science work cooperatively
or obtain instructions are botany, chemistry, genetics, horticultural science,

ics, plant pathol soil science, and statistics.
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Ty Notth Garoling, a state which derives 80 per cent of its agricultural
income fiom farm crops, the opportunitics for the well trained agronomist
me exceedingly great. The recipients of advanced degrees in crop science
at North Carolina State College are found in positions of leadership in re
scareh and education throughout the nation and the world.

Courses for Advanced Undergraduates

CS 412.  Advanced Pastures ond Forage Crops 0-2
Prevcquisite: CS 312

Pasturc species and management (cultural treatment) fron an intanational
vicwpoint, and the inter-rclationship of grazing animals on pasture develop-
ment and management will be emphasized. Natural grassland areas and the
place of special plant species will be considered. Mr. Gross.
CS 413. Plant Breeding 0-3
Prercquisite: GN 411

T'he application of genetic principles to the improvement of economic plants.
including discussions of the methods employed in the devclopment and the

perpetuation of desirable clones, varieties, and hybrids, Mr. Harvey.
CS 414, Weeds and Their Control. 3.0
Prerequisite: CH 203 or cquival

Principles involved in cultural and chemical weed control. Discussions on
chemistry of herbicides and the effects of the chemicals on the plant. Identi-

fication of common weeds and their seeds is given. Mr. Klingman.
Courées for Giad and Ad d Undergrad
CS 511, Tobacco Technology 0-2

Prerequisite: CS 311, BO 421 or cquivalent
A study of special problems concerned with the tobacco crop. The latest
research problems and findings dealing with this important cash crop will
be discussed. Mr. Jones.
CS 521.  Special Problems Credits by arrangement
Prerequisite: Admitted only with consent of instructor

Special problems in various phases of Field Crops. Problems may be selected
or will be assigned. Emphasis will be placed on review of recent and cur
rent research. Graduate Staff.
CS 541.  (GN 541 or HS 541) Plant Breeding Methods 3-0

isi GN 512; rec d ST 511

An advanced study of methods of plant breeding as related to principles
and concepts of inheritance. Messrs. Haynes, Timothy.
CS 542. (GN 542 or HS 542) Plant Breeding Field Procedures

2 in Summer Sessions
Prerequisites: CS 541 or GN 541 or HS 541
Laboratory and field study of the application of the various plant breeding
techniques and methods used in the improvement of economic plants.
Mr. Harvey.

Courses for Graduates Only*

CS 611.  Forage Crop Ecology 0-2
Prerequisites: CS 412; BO 441
A study of the effect of environmental factors on the growth of forage crops.
Attention will be given to methods of research in forage ecology.

Mr. Chamblee.

T Students are expected to consult the instructor before registration.
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CS 612. Special Topics in Weed Control 02
Prerequisites or Coxcqu)snes CS 414, BO 403, BO 532 or 533
Detailed exammauon of current concepts and literature of weed control. The
emistry, ecoloy
techniques used in weed control Tesearch will be dncussed
Graduate Staff.
11

CS 631. Seminar

Prerequisites: Graduate Standing
Scientific articles, progress reports in research, and special problems of inter-
est to agronomists reviewed and discussed.

A maximium of two credits is allowed towards the Master's degree, but any
number towards the Doctorate. Graduate Staff.
CS 641. Research Credits by arrangement
Prerequisites: Graduate standing

A maximum of two credits is allowed towards the master’s degree, but any
number towards the doctorate. Graduate Staff.

DEPARTMENT OF ECONOMICS
Graduate Faculty

Professor: Ernst W. SwaNson, Head
.dssociate Professors: Louis A. Dow, CLEoN HARRELL, BERNARD M. OLSEN
Assistant Professors: GERALD GARB, THOMAs H. PARK, CHING S. SHEN

No graduate degrees are offered in economics at State College. The courses
listed below are eligible for graduate credit when they form a part of an
approved graduate program in other departments. Economics may serve as
a minor field.

Courses for Advanced Undergraduates

EC 401, 402. Principles of Accounting
Fundamental principles of accounting theory and practice; the analysis and

of business and interp of the
structure, form, and use of financial statements.
EC 407. Business Law | 3or3

Prerequisite: EC 201 or EC 205

A course dealing with clementary legal concepts, contracts, agency, negoti-
able instruments, sales of personal property, chattel mortgages, partnerships,
corporations, suretyship and bailments, insurance.

EC 408. Business Law Il 3or3
Prerequisite: EC 407

Deals with real property, mortgages on urban and farm lands, landlord and
tenant, requirements for valid deed, insurance law, wills, suretyship and
conditional sales.

EC 409. Accounting for Production Costs 3.3
Prerequsite: EC 312

An introduction to accounting problems peculiar to manufacturing, fabri-
cation, and construction-type enterprises. Cost determination and allocation
of costs for materials, labor, and overhead to the various units of product.
Estimating and cost control in the production and manufacturing process.
Special emphasis to be placed on managerial analysis and interpretation of
cost data.
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EC 470. Industry Studies 30
Prerequisite: EG 201 or EC 205

An analysis of organization, market structure, and competitive behavior in
spedific industries, using the tools of the economist as a guide to pertinent
lactors and their significance. The course will be organized along the lines
of intensive but broadly-relevant case studies.

EC 411, Mcrkehng Methodx 33
Prercquisite: EC 201 or EC 205

Marketing umuuuons mu] their functions and uagencies; retailing; market
analysis; pioblems in nmming.

EC 413. Competition, Monopoly, and Public Policy 3-3
Prerequisite: EC 201 or EC 205, EC 301 recommended but not required
An analysis of the cﬂeu of modern industrial structure on competitive
behavior and performance, in the light of contemporary price theory and
the theory of workable compctition. A critical evaluation of the legislative
content, judicial imcrprumion and economic effects of the antitrust laws.
EC 414. Tox Accounti 3o0r3
Prerequisite: EC 312 nr l'.(. 401

An analysis of the Federal tax laws relating to the individual and busincss.
Determining and reporting income. Payroll taxes and methods of reporting
them. Actual practice m lhe preparation of income tax returns.

EC 420. Corporation
l‘ru(qulsn EC 201 or EC ‘705
Financial instruments and capital structure; procuring funds; managing
working capital; corporate financial ituti
and their work.

EC 425. Industriol Management 3.0
Prerequisite: Junior standin;

Principles and techniques of modern scientific management; relation of
finance. markcting, industrial relations, accounting, and satistics 10 pro-
duction; production planning and control; analysis of economic, political
and social influences on production.

30r3

EC 426. Personnel Management 0-3
Prercquisite: Junior standing
The scientific of manp from the viewpoint of the super-

visor and the personnel specialist. A study of personnel policy and a review
of the scientific techniques regarding the specific problems of employment,
training, promotion, transfer, health and safety, employce services, and
joint relations.

EC 431, Labor Problems 3or3
Prerequisite: Junior standing

An cconomic approach to labor problems including wages, hours, working
conditions, insceurity, substandard workers, minority groups, social sccurity.
and public policy relative to these problems.

EC 432. Industrial Relations 3or3
Prerequisite: Junior standing

Collective bargaining. Analysis of basic Jabor law and its interpretation by
the courts and governmental agencies. An examination of specific terms
of labor contracts and their implications for labor and management. An
cxamination of labor objectives and tactics and management objectives and
tactics. Problems of operating under the labor contract.

EC 440. Ecnnnm::s nf Growth 0.3
Prerequisite: EC 201 or EC 205

An examination of me institutional background requircd for national eco
nomic development. The conditions apparent for past growth of nations arc
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in presently retarded nations. Con-
clusions are drawn from this comparison to provide an introduction to
theoretical models of growth.

EC 442. Evolution of Economic ldeas 0-3
Prerequisite: EC 201 or EC 205

An analysis of the development o[ cconom:c thought and method dunn§
the past two asa body of know!
edge, in a context of i hnol; changing instituti pressing
new pmblcms, and the growth of science.

conomic Forecasting
Prercqum[e EC 201 or EC 205. EC 302 recommended but not reqmred
An examination of the basic p and of fore-

casting with strong emphasis upon the ccnnom:c models upon which fore
casting is based.

EC 448. International Economics 3-0
Prerequisite: EC 201 or EC 205

A study of mtemauonal economics, including trade, investment, monetary
relations, and certain aspects of economic development. Emphasis upon

d policy app hes, although some institutional material iy

included.

EC 450. Economic Decision Processes 0-3

Prerequisites: EC 201 or EC 205 and Math 202 or Math 212

An analysis of processes for decision making by individuals and groups.

Linear programming, probability, and game theory in the light of a general

theory of decision.

EC 490. Senior Seminar in Economics 3or3
onsent of

The terminal course in study of ics. The student is

assisted in summarizing his training, and in improving " his capacity to

recognize problems and to select logically consistent means of solving the

problems. This is done on a small-group and individual basis.

Courses for Gradi and Ad: d Undergrad

EC 501. (AGC 501) Intermediate Economic Theory 3-0

Prerequisite: EC 301 or AGC 212, or equivalent

An intensive analysis of the determination of prices and of market behavior,

including demand, cost and production, pricing under competitive :undx~
ly

tions, and pricing under poly and other i on
dmons Messrs. Dow, Garb. Park, §hcn
EC 5 Income, and Employme 0-3

Prcreqmsnr EC 302 or EC 501, or equxvalenl
A study of the methods and concepts of national income analysis with
particular reference to the role of monetary policy in maintaining full

employment without inflation. Messrs. Garb, Olsen, Shen.
EC 510. (PS 510) Public Finance 3or3
Prerequisite: EC 201 or EC 205

A survey of the v.hconcs and practices of governmental m‘(mg, :andm;,,
and borrowing, i B ps and
tive practices and problems. Mr. Block.
EC 525. Management Policy and Decision Making 3.0
Prerequisites: 9 hours in Economics and related courses and consent of
the instructor.

A review and i ion of modern processes used in making
top-level policies and decisi An of social and in-




61 THE GRADUATE CATALOG

stitutional presswies. and of the cconomic and non-economic motivations,
which fmpinge upon the individual and the orgenization, The problem of
coordinating the objectives and the

Messrs. B:mlcy Wood

EC 531. Management of Industrial Relations
Prerequisites: 9 hours in Economics and related courses and consent o(
the instructor
\ seminar course designed to round out the technical swudent's program.
Includes a survey of the labor movement organization and structure of
unions. labor law and public policy, the union contract, the bargaining
pracess, and current trends and tendencies in the field of collective bar-
sainir Messrs. Bartley, Wood
EC 541. Origins of the United States’ Economy. 3.0
Prerequisites: Senior or Graduate standing; EC 205, HI 261. or HI 333, or
wquivalent.
A seminar on giowth and development of American cconomic institutions.
Emnphasis is pliced on the relationship beeween the growth of the economy
of the United States and theories of economic development.  Mr. Olsen.
EC 550. Mathematical Models in Economics 3or3
Prerequisites: EC 201 or EC 205 and MA 202 or MA 212. EC 450 recom-
mended but not required.
An introductory study of cconomic models emphasizing their formal proper-
ties. The theory of individual economic units is presented as a special case
in the theory of inductive behavior. Mathematical discussions of the theory
of the consumer, the theory of the firm, and welfare economics will show
the relevance of such topics as constrained maxima and minima, set theory,
partially and simply ordered systems. probability theory, and game theory
to economics. Mr. Harrell
EC 552. Econometrics
Prevequisites: EC "Ol or EC 205 and MA 202 or MA 212 and MA 405
ST 362
Recent developments in the theory of production, allocation, and organi-
zution. Optimal combination of integrated productive processes within the
firm. Applications in the cconomics of industry and of agriculture.

Mr. Harrell.
EC 555. Linear Programming. 33
Prerequisites: EC 201 or 1-.C 205, MA 202 or MA 212, MA 405
Recent developments in the theory of production, allocation, and organi-
7ation. Optimal combination of integrated productive processes within the
firm. Applications in the economics of industry and of agriculture.

Mr. Harrell.
EC 590, 591. Seminar in Special Economic Topics 3or3
Prerequisite: Consent of instructor
Topics presented by a visiting professor or special lecturer. This course will
be offered from time to time as distinguished visiting scholars are available,

Courses for Graduates Only

EC 601. Advanced Economic Theory 3or3
Prerequisite: EC 501, or cquwalenl
\ rigorous y mi ic theory.
Messrs. Dow, Garb, Shen, Swanson.
EC 602. (AGC 602) Monetary and Employment Theory 3or3
C 502, or

q q
l"hc course consls[s of an analysis of the forces determining the level of
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income and employment; a review of some of the theories of economic
fluctuations; and a critical examination of a selected macroeconomic system.
Messrs. Garb. Olson, Shen.

EC 603. History of Economic Thought 3or3
Prerequisite: EC 442 or EC 501, or equlva]en(
A systematic analysis of the d ion of

thought, deslgneg in part to proude a sharper focus and more adequate

e for

Messrs. Olsen Garb, Swanson.
EC 605. Research in Economics Credits by arrangement
Prerequisite: Graduate standiny
Individual research in economics, under staff supervision and direction.

iC 640. Theory of Economic Growth 3or3
Prerequisite: EC 440 or EC 502, or cquivalent

Several i modcls of growth are P and analyzed.
Contemporary developments in the theory of national economic growth are
studied and evaluated for consistency with older theories. Mr. Olsen.
EC 648. Theory of International Trade 0-3

Prerequisite: EC 448 or EC 501, or equivalent

A consideration, on a seminar basis, of the specialized body of economic

theory dealing with the mzemauonal movement of goods, services, capital,

and pay . Also, a ically-oriented of policy.

Mr. Swanson.
3-0

EC 650. Economic Decision Theory
Prerequisites: EC 501 or equivalent; EC 550 or EC 555
Study of general theories of choice. Structure of decision problems; the role
of information; formulation of objectives. Current research problems.
Mr. Harrell.
EC 655.  Topics in Mathematical Economics 3o0r3
EC 501 or eq ; EC 550 or EC 555
A seminar and research course devoted to recent literature and developments
in mathematical economics. Messrs. Garb, Harrell.
EC 665.  Economic Behavior of the Organization 0-3
qi Ef , and consent of instructor

“This seminar will apply methods and findings derived from the behavioral
sciences to the economic behavior of the organization, particularly the busi-
ness firm. Among the approaches which may be utilized are organization
theory, information theory, reference group theory, and decision theory.

Messrs. Harrell, Swanson.

SCHOOL OF EDUCATION*

JAmEes BrYANT KIRKLAND, Dean
Associate Professor: HERBERT ELVIN SPEECE

The School of Education offers graduate programs leading to the master's
degree in agricultural education, industrial arts education, industrial edu-
cation, occupational information and guidance, and industrial psychology.
Graduate students in cducation may pursue prog; leading to the Master
of Science degree or to the master's degree in a professional field. Both
degrees are recognized by the State Department of Education.

* Following the School of Education's general write-up and description of courses are
sections pertaining to the departments within the school.
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The Master ot Science dcgree is regarded as a 1esearch degree and as
preparation for further graduate study. Programs leading to the Master of
Science degree are planned to include a major (twenty credit hours) in
some specialized area of education and a minor (ten or more credit hours)
in some other ficld such as psychology or agricultural economics. If two
minors are chosen, « minimum of six credits will be required in each.

A reading knowledge of one modern foreign language is required.

A thesis representing an original investigation in the major ficld must be
prepared.

The master’s degiee in a professional field is designed to meet the needs
ot students who are preparing themselves for teaching in the secondary
schools. The program of study meeting the requirements for the professional
degree difiers from that for the Master of Science degree in that in the
former a wider latitude is permitted in the choice of course work outside
the major.

A problem may be substituted for a thesis if, in the opinion of the stu-
dent's advisory committee, this alternative contributes maximally to the
student’s objective.

A knowledge of a foreign language is not required to meet the require-
ments for the professional degree.

A total of at least thirty credit hours is required, at least eight hours of
which must be in course work at the 600 level. Not more than six semester
hours will be accepted at the 400 level and all of these must fall outside
of the major field.

The School of Education is located in Tompkins Hall where well
equipped laboratories and research facilities are provided for graduate study.

A limited number of teaching and research assistantships are available
for qualified graduate students. N.D.E.A. loans are also available for grad-
nate students needing financial aid.

General Courses

Courses for Grad and Ad d Undergrad
ED 501. Education of Exceptional Children 3-0
Advanced undergraduates or graduates. Prercquisite: six hours in education
or psychology

and of teaching the exceptional child
wuh major mu.'us{ on the menlal]y handicapped and slow learner. Prac
tice will be given in curriculum instruction for groups of children, individual
techniques for dealing with retarded children in the average classroom.
Opportunity for individual work with an cxceptional child will be provided.

Mr. Corter.

ED 502. Analysis of Reading Abilities 3or3
Prer:amsncs Six hours in education or psycholo;

A study of tests and techniques in determining specific abxhucs. a study of
reading retardation and factors underlying reading difficulti

\Ir. Rust.
ED 503. Improvement of Reading Abilities 3or3

es
Prerequisites: Six hours of education or psychology
A study of methods used in developing specific reading skills or in over
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coming certain reading difficulties; a study of methods used in developing
pupil vocabularies and work analysis skills; a study of how to control vocab-

ulary burden of reading material. Mr. Rust.
ED 552, Industrial Arts in the Elementary School 3o0r3
Prerequisites: Twelve credits in education and consent of instructor

This course is to help el y teachers and p pals under-
stand how tools and materials and industrial processes may be used to
vitalize and supplement the elementary school children's experiences. Prac-
tical children’s projects along with the huilding of classroom equipment.
Mr. Hostetler.
ED 563. Effective Teaching 3o0r3
Prerequisite: Twelve hours in Education
Analysis of the teaching-learning process; assumptions that underlie course
pproaches; identifying problems of imp ; problem solution for ef-
fective learning; relationship of learning and ‘roing; responsibility for
learnings; evaluation of teaching and learning: making specific plans for

effective teaching. Mr. Scarborough.
*ED 595. (IA) Industrial Arts Workshop 3
Prerequisites: One or more years of teaching experience

A course for d teachers, ad and supervisors of indus-

trial arts. The primary purpose will be to develop sound principles and
practices for initiati ing and ing programs in this ficld.
Enrollees will pool their knowledge and practical experiences and will do
intensive research work on individual and group problems.

Mr. Hostetler.

Courses for Graduates Only

ED 614. Modern Principles and Practices in Secondary Education 20r2

Prerequisite: Twelve hours in Education

Foundations of modern programs of secondary education purposes, curric-

ulum, organization, administration, and the place and importance of the

high school in the community in relation to contemprary social force.
Graduate Staff.

ED 615. Introduction to Education Research 3-0
Prerequisite: Twelve hours in Education

An introductory course for students preparing for an advanced degree. The
purposes are: to assist the student in understanding the meaning and pur-
pose of educational research and the research approach to problems; to
develop students’ ability to identify edumtional;mblems. and to plan and
carry out research to solve these p to aid in the pref ion of the
research report. Special attention is given to tools and methods of research.
Consideration is also given to the educator as a consumer of research.

Graduate Staff.

ED 665. Supervising Student Teaching 3or3
Prerequisite: Twelve hours in Education

A study of the program of student teaching in teacher education. Special
consideration will be given the role of the supervising teacher including the
following areas: planning for effective student teaching, observation and
orientation, schoofcommunily study, analysis of situation, evaluating student
teacher, and coordination with State College. Graduate Saff.

* Offered in Summer School only.
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DEPARTMENT OF AGRICULTURAL EDUCATION
Graduate Faculty

Professors: Crarisce CAYCE SCARBOROUGH, Head, JaMes BRYANT KIRKLAND
Adjunct Professor: GERALD BLAINE JAMES

“The Department of Agricultural Education offers programs of study lead-
ing to the Master of Science and the Master of Agricultural Education
degrecs.

The department has designed its graduate programs to meet the needs
of the individual student in the area of agricultural education. Also, the
department cmphasizes instruction that will prepare the student for the
role of a local educational leader. In addition to agricultural education
courses, most programs include courses in rural sociology and agricultural
cconomics. Courses in public administration are included in some of the
programs,

All of the programs in the department emphasize research. As a part of
the graduate program, cach student must complete a thesis or a research
problem.

In addition to the many resources available to all State College graduate
students, agricultural education students are privileged to have available
administrative and supervisory personnel staff members of the State Depart-
ment of Public Instruction which is located in Raleigh. The State Director
of Vocational Education, i former member of the State College graduate
faculty, is available as consultant and adviser to graduate students in the
agricultural education ficld. Other members of the State Department of
Public Instruction staff are also available for consultation.

A limited number of assistantships are available. Preference is given to
experienced educational leaders in the field.

Courses for Grad: and Ad d Undergrad

ED 554.  Planning Programs in Agricultural Education 3or3
Bl i

bl g 2 . 5 z
Consideration of the community as a unit for planning programs in Agri
cultural Education: objectives and evaluation of commumly programs; use

of advisory groups; school and c and
use of fucilities; role of the leader. Messrs. Starbomugh, Beam.
ED 558. Special Pmblzms in Teaching Moximum 6 credits
Pr 411

Current problems in lc1cluuu Opportunities for students to study particular

problems under the guidance of the saff. Graduate Staff.

ED 563. Effective Teaching

(See Education)

ED 568. Adult Education in Agriculture 3or3

Prercquisite: ED 411 or cquivalent

This course is designed to meet the needs of leaders in aduit education. This

course will give the leader an opportunity to study some of the basic prob

lems and values in working with adult groups. Particular attention will be

wiven ta the leadership role problem in educational programs for adults.
Messrs. Scarborough, Beam,
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Courses for Graduates Only

ED 615. Introduction to Educational Research.

(See Education)

ED 616. Advanced Problems in Teaching 3or3
Prerequisite: ED 558

Study of current and advanced problems in the teaching and administration
of educational programs; evaluation of procedures and consideration for

improving. Graduate Staff.

ED 617, ilosophy of Agricull 3o0r3
quisite: ED 554 or equi

An ination of current ed and their relation to

agricultural education. Principles and przcnces “involved in the leadership
of a teacher of agriculture and in making his work effective in a rural com-

munity. Study of leaders in the field. Mr. Scarborough.
ED 618. Seminar in Agricultural Educatior Moximum 2 credits
A critical review of current problems, amc]es, and books of interest to
students of agricultural education. Graduate Staff.
ED 621. Research in Agricultural Education Maximum 6 credits

Individual direction in research on a specific problem of concern to the
student. Generally, the student is preparing his thesis or research problem.
Graduate Staff.

ED 664. Supervision in Agri d i 3or3
Prerequisite: ED 563 or eq
Organi: R luation and possible improvement of
present supervisory practice; lhcory, principles and techniques of effective
supervision in agricultural education at different levels.

Messrs. Kirkland, Scarborough.

ED 665. Supervising Student Teaching
(See Education)

DEPARTMENT OF INDUSTRIAL ARTS

Graduate Faculty

Professor: IvAN HosTETLER, Head
Associate Professor: TALMAGE B. Younc

The Department of Industrial Arts offers graduate work leading to the
Master of Science degree and the Master of Industrial Arts degree. Indus-
trial Arts majors may select one or two minors in such fields as guidance,
psychology, sociology, or school administration.

Professional and laboratory courses are provided on the graduatc level to
assure a welltounded program of graduate studies. Special emphasis is
being given and special funds provided for the devclopment of an Experi-
mental Laboratory with specialized equipment which will be used exclu-
sively by advanced undergraduate and graduate students for experimentation
and research. The industrial arts facilities of the public schools are also
available for research work.

Teaching and graduate assistantships are available each year for experi-
enced teachers interested in pursuing graduate work. Loans may also be
secured through the N.D.E.A. for graduate students.
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Holders of master’s degrees in industrial arts education are much in
demand for supervisory and teaching positions in the public schools and
colleg

Courses for Grad and Ad d Undergrad

IA 510. Design for Industeal Arts Teachers 3or3
Prerequisites: 6 hours ol Diawing and 1A 205 or equivalent

A study of new developinins in the field of design with emphasis on the
relationship of material and form in the sclection and designing of indus

wial arts projects. Graduate Staff.
ED 552. [Industriol Arts in the Elementary School

IA 560. (ED 560) New Developments in Industriol Arts Education 3or3
Prerequisites: 12 hours in education and teaching

This course is a study of the new developments in industrial arts education.
It is designed to assist teachers and administrators in developing new con-
cepts and new content based on the changes in tchnology. They will be
required to re-evaluate their programs in the light of these new concepts
and the new content. Mr. Hostetler.
1A 570. Laboratory Problems in Industrial Arts Maximum 6
Prerequisites: Senior standing and permission of instructor
Courses based on individual problems and designed to give advanced majors
in industrial arts education the opportunity to broaden or intensify their
knowledge and abilities through investigation and research in the various
fields of industrial arts, such as metals, plastics, or ceramics.
Graduate Staff.
IA 575. Special Problems in Industrial Arts Maximum &
Prerequisite: One term of student teaching or equivalent
The purpose of these courses is to broaden the subject matter experiences in
the areas of industrial arts. Problems involving experimentation, investi
gation and research in one or more industrial arts arcas will be required.
Graduate Staff.
IA 595. (ED 595) Industrial Arts Workshop 3 credits
Prerequisite: One or more years of teaching experience
A course for experienced teachers, administrators and supervisors of indus
trial arts. The primary purposc will be to develop sound principles and
practices for initiating, conducting and evaluating programs in this field.
Enrollees will pool their knowledge and practical experiences and will do
intensive rescarch work on individual and group problems.
(Offered at Summer School only.) Mr. Hostetler.

Courses for Graduates Only

ED 619. Seminar in Industrial Arts Education Maximum &
Prerequisite: Graduate standin,

Reviews and reports on special topics of interest to students in industrial
arts education. Mr. Hostetler.
ED 624, Resecr:l\ in Industrial Arts Education Maximum 6
Prerequisites: Eighteen credits in Education and permission of instructor
The student will be guided in the selection of one or more research prob
lems and in the organization of the problems, methods of gathering data.
procedure for analyzing data, and best practice for interpreting and report-
ing data. Mr. Hostetler.
ED 630. Philosophy of Industrial Arts 20r2
Prerequisite: Twelve hours in Education
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Required of all graduate students in Industrial Arts Education
Current and historical developments in industrial arts; philosophical con-
cepts, functions, scope, criteria for the selection and cvaluzuon of learning

F laboratory student p 1 program,

i teacher qualificati and p industrial
arts pro[essxon Mr. Hostetler.
ED 635. Administration and Supervision of Industrial Arts 20r2
Prerequisite: Twelve hours in Education
A study of the and of inistration and supervision

P
in the improvement of industrial arts in the public schools. Selection of
teachers and their improvement in service and methods of evaluating indus-
trial arts programs. Mr. Hostetler.

DEPARTMENT OF INDUSTRIAL EDUCATION
Graduate Faculty
Professor: Durwix M. HansoN, Head

The Department of Industrial Education offers graduate work leading to
the degxecs of Master of Science and Master of Industrial Education. The
rapid devel, of i ial and technical in North Carolina
and v.hroughoul the nation provides many opportunitics for teachers and
administrators who have earned advanced degrees.

The facilities at State College afford an excellent program of supporting
courses at the graduate level in the related fields of science, mathematics,

guldancc, P i mmucs, and The

prerequisite for graduate work in ind i in

the undergnduzte courses rcqulrnd for the bachelor’s degrec in industrial
ora

A limited number of teachmg and research assistantships are available
for qualified graduate students.

Courses for d and Ad d Und d

516. Community Occupational Surveys 0-2
P!erequlsxtes Six credits in Education and coment ol instructor
Methods in organizing and conducting local surveys and evaluation of find-
ings in planning a program of vocational education. Graduate Staff.
ED 521. Organization of Related Study Materials 3or3
Prerequisite: ED 422
The_principles of selecting and organizing both m,hmml and general re-

lated instructional material for trade and

training classes. Graduate Staff.
ED 525. Trade Anolyux and Coune Construction 3-0
Prerequisites: ED 344, PSY 304

Principles and pmcuces in analyzing occupations for the purpose of deter-
mining teaching comenz Practice in the principles underlying industrial

course based on analysis covering instruction in
skills and technology and mdudmg course oulhnes job <cquu1ces, the de-
velopment of mmucuonal and 1 duate Staff.

ED 52 1 and Tuhm:nl d i 0-3

7.
Prercquxsnes ED 422. 440
of the 1 devclopment of i ial and technical



72 FHE GRADUATE CATALOG

cducation; the types of hi y, trends and bl ol voca
tional-industrial cducation; smdy of rcd:.nl and State legislation pertaining
to industrial education, practical nurse cducation and technical education.

Mr. Hanson.
ED 528. Principles and Practices in Industriol Cooperative Training 3or3
Prercquisites: ED 122, 140
A study of the developments, the objectives, and principles of industrial
cooperative training. The organization, promotion and management of pro-
grams in this arca of vocational education. Graduate Staff.
ED 529. Cuul:ulum Materials Development 3o0r3
Prercquisite: ED 5
Selection and orgammtion of curricula used in vocational-industrial and tech-
nical education; development of curricula and instructional materials.

Mr. Hanson.
ED 591. Special Problems in Industrial Education Maximum 6
Prerequisites: 6 hours graduate work and permission of department head
Dirccted study other than thesis problem to provide individualized study and
ysis in a specialized area of trade, industrial or technical education.

Mr. Hanson.

Courses for Graduates Only
ED 609. Planning and Organizing Technical Educ
Prerequisites: PSY 301, ED 341, , 410, and
Principles of planning and organising technical cducation programs spon-
sored by federal vocational acts. 1 I course for and
directors, with emphasis on the organization of post high school rechnical
cducation level, Survey of needs. building plans, cquipping and maintenance
of buildings, financial structure, and personnel organization and manage
ment. Mr. Hanson.
ED 610. Admini: ion and Supervision of i d i 3or3
Prerequisites: PSY 304, ED 334, 420, 110 or equivalent
Administrative and supervisory problems of vocational education: practices
and policies of Federal and State offices: organization and administration of
city and consolidated systems. Mr. Hanson.
ED 626. Seminar in Industrial Education Maximum 2
Prercquisite: Graduate standing or permission of the instructor
Reviews and 1eports on topics of special interest to graduate students in
Industrial Education. The course will be cﬁcrcd from time to time in
accordance with the availability of disti P

3or3

Mr. Hanson.
ED 627. Research in Industriol Educatios Maximum 6
Prerequisites: Eighteen credits in Educauou and permission of instructor
The student will be guided in the selection of one or more research problems
and in the organization of the problems, methods of gathering data, proced-
ure for analysing data. and best practice for interpreting and reporting data
Graduate Staff.

DEPARTMENT OF

OCCUPATIONAL INFORMATION AND GUIDANCE
Graduate Faculty

Professor: Roy N. Apersoy, Head

Associate Professor: CHARLES G. MOREHEAD

The Department of Occupational Information and Guidance has been
training guidance and personnel workers for more than four decades. The
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first master’s degree was awarded in 1926. The programs of gndua:e slud)
are planned to develop a broad und of guid

services to be applied m vanous scmngs It is most desnrable for an appli-
cant who wishes to sp id. and | services to have
had undergraduate course work in economics, cducauon‘ psychology, soci-
or social work. Students accepted into the program are those who
pate devoting full or part time to guidance and personnel work.
Teachers, administrators and others who wish to increase their knowledge
of guidance and personnel may enroll for courses as a graduate minor or
for certification renewal.

g ; for p n this field are on the increase.
The depanmcnt prepm'cs students for positions as counselors in secondary
schools, industrial education centers, colleges, community agencies; school
or county guid: directors, Y coun-
selors, placement interviewers, and personnel workers in lu;;hcr education,
business or industry, and State and Federal Government agencies. The stu-
dent may specialize in one of several areas depending upon his vocational
goals.

The master’s program includes a core of guidance and personnel courses
to be selected according to the student’s vocational goals. Students may
select their minor from the following areas: economics, psychology, sociology
and anthropology. The master's degree program of the department meets
the requirements for the Counselor’s Certificate issued by the North Carolina
State Department of Public Instruction, as well as counsclor certification in
many other states.

The Department of Occupational Information and Guidance has had a
contract with the Officc of Vocational Rehabilitation for the training of
Rehabilitation Counselors, and has been awarded four Counseling and
Guidance Training Institutes under contract with the United States Office
of Education as authorized by the National Defense Education Act of 1958.

The department also provides scrvice courses in guidance and personncl
for undergraduate students in the School of Education.

Courses for d and Ad d Undergrad:
ED 524. Occupational lnlolmcﬁon

0-3
or psychology and ED 420 or equivalent
This course is designed to prepare teachers, counselors, business and indus-
trial personnel workers, placement workers, and others to collect, evaluate,
and use occupational and educational mform;\uon In addumn to the study
of the usual sources and types of publ p atten-
tion will be given to collection of occupauoml information locally, prepara-
tion of the occupational monograph, analysis of job requirements and
worker characteristics, occupational trends and factors allecting trends, occu-
pauoml information to groups and individuals by luhmques such as the

are unit in social studies and other
courses, the occupations coursc, home-room activities, introducing occupa
tional information informally in subject matter courses, the resource file,
vocational counseling. Mr. Morchead.

ED 530. Group Guidance 0-3
or psychology and ED 420 or cquivalent

q
Thxs course is designed to help teachers, counselors, administrators, and
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others who work with groups or who are respousible for group guidance
activities, to understand the theory and principles of effective group work,
1o develop skill in using specific guidance techniques, and to plan and
organize group activitics in the secondary school and other institutions.
e relationship of group activities to counseling and other aspects of
suidance services is considercd. Methuds of evaluating and improving group
quidance activities are taken up. Mr. Morchead.
ED 533. Orgonization and Administration of Guidance Services 3-0
Picrequisites: Graduate standing and ED 420 or equivalent
This course is designed for school guidance workers and those preparing
for this field. Basic principles and current practices cmployed in developing.
organizing, administering, and supervising guidance services in the elemen
tary and secondary school will be studicd. Interrelationships of guidance
services with instruction, admini ive i if ilization of school
staff. and evaluation of guidance services will be considered.
Mr. Morehead.

ED 590. Individual Problems in Guidance Maximum 6 credits
Prercquisites: 6 hours graduate work in Department or equivalent
Intended for individual or group studics of one or more of the major prob-
lems in guidance and personnel work. Problems will be selected to meet the
interests of individuals, The workshop procedure will be used whereby
\pecial projccts and reports will be developed by individuals and by groups.

essts. Anderson, Morehead.

Courses for Graduates Only

ED 631. Educational and Vocational Guidance 3.0
Prerequisites: 9 hours from following fields—Economics, Education, Psychol-
ogy or Sociology

This course aims to provide training for teachers who are part-time or full-
time counselors, employment interviews, social workers and personnel work-
crs, who are aiding individuals with vi i j prob The
course will cover the fi 1 ional

F in i and
guidance such as assembling and imparting occupational information, coun-
seling regarding vocational and educational plans, the use of aptitude tests,
placement in jobs and follow-up, and procedures in setting up services of
vocational and educational guidance in schools, cmployment offices, and

social service agencies. Mr. Anderson.
ED 633. Techniques in Guidance ond Personnel 0-3
Prerequisites: 9 hours [rom following fields—Economics, Education, Psychol-

ogy or Sociology
This course is designed 10 aid personnel workers in secondary schools, col-
leges, employment offices. and social agencies to develop an understanding
and 1o develop skill in using various guidance and personnel techniques.
Some of the techniques to be studied intensively are: anecdotal rteports.
rating scales, observation. rccords and reports, sociograms, interviewing,
counseling and case study procedures. Students will become acquainted with
these techniques through lectures, demonstrations. and the study of case
histories. Attention will be given to both diagnosis and treatment.

Ir. Anderson.
ED 641. Field Work in Occupational Information and Guidance 2to 6,2 to 6
Prerequisite: Advanced graduate standing
A practicum course in which the student undertakes field work in secondary
schools. colleges, social service agencies, emp office, i i
¢stablishments which carry on guidance and personnel work. The student
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may observe and participate in some personnel service and may study the
ization and inistration of th

e p
Messrs. Anderson. AMorehead.
ED 651. Research in Occupational Information and Guidance Maximum
6 credits f 5

Prerequisite: Advanced graduate standin

Qualified students will conduct mvesuuzuons and research in guidance and
P Published reports and q will be analyzed
and evaluated. \hs;rs Anderson. Morehead.

DEPARTMENT OF PSYCHOLOGY
Graduate Faculty

Professors: HowArp G. MiLLEr, Head, Key L. Barxrry, Haroto M. CORTER

Associate Professors: Jous OLivirR Cook, Josien CLYDE JOHNSON. SLATER E.
NewnmaN, Paur J. Rust

Assistant Professors: DoNALD W. Drewes, Crieton W. Gray

The Department of Psychology offers courses leading to the Master of
Science degree. An industrial option includes courses in the application of
scientific methods to the study of industrial behavior based on strong re-
search training. An expenmenml ootion pravldes a program wth ma]or

is on the devel fici
in psychological research. Giiriss e Alic offered which provide profes-
sional competence in school psychology.

All programs are designed to provide the student with solid grounding in
the basic areas of psychology. A sct of required core courses includes statis
tics, social psychology, experimental psychology, psychology of personality,
and the theory and method of measurement.

A minimum of thirty semester hours of graduate credit is required for
the master's degree, but the actual graduate program for each student is
determined on the basis of his individual needs, intercsts, and accomplish
ments and very likely will require hours in excess of this minimum.

Admission requirements for graduate study in the Department of Psychol-
ogy are a minimum of twenty semester credit hours in undergraduate psy-
chology, the maintenance of a “B" average in undergraduate psychology
courses, satisfactory grades in other collegiate studics, and satisfactory refer-
ences from faculty and others in regard to character and quality of work.
In some special cases provisional acceptance is granted where some of the
requirements are not met.

The physical facilities for the training of graduate students in psychology
include testing, statistics, general and human engincering laboratories.

In addition to teaching and basic research activities, the Department of
Psycholugy carries on research for industrial, military and other organi-
zations. To facilitate this acuvny, the Industrial Psychology Center has been

blished as a special organi within the department.

A limited number of research and teaching assistantships are avail
annually. These assistantships are usually based on one-third time as
ments, but are also occasionally for one-half time.
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Courses for Advanced Undergraduates

PSY 438. Industrial Psychology I 0-3
Prerequisites: PSY 200, PSY 337
‘The application of psychological principles to the problems of modern
industry; with particular empliasis on human relations and supersision.
[, Miller.
PSY 441. Human Factors in Equipment Design 0-3
Prerequisites: PSY 200, PSY 337 recommended
Human factors in the design of machines and other equipment. liems of
are as of man’s r1pucny lo sense, compre:
hend, and u)nlrol his envi - Includes _probl
ol information, communication, control, and invention.
Messis. Cook, Gray.
PSY 464. Visual Perception for Designers 3-0
Preicquisite: PSY 200
1 he nature of the seeing process and its relation to architecture, industrial
ats, and to the industrial engineering, and textile design fields. Topics
include the basis of sight, perception of color and form, vision and illumi-
nation, psychological factors in visual design, and a unit of training planned
1o improse the student’s ability to perceive visual form. Mr. Cook.
PSY 475. Child Psychology 0-3
Prerequisite: PSY 200 or PSY 304
Ihe development of the individual child of the clementary school age will
be the inclusive object of study in this course. Emphasis will be placed
upon the intellectual, social. and pment of the
child. Physical growth will be emphasized ay necessary to an understanding
of the psychological development of the pupil. Mr. Barkley.
PSY 476. P;y:hnlagy of Adolescence 2-2
Prerequisit: PSY 2
Nature and source o[ the problems of adolescents in wcslem culture; emo-
tional, social. intellectual and f

Messrs. Bnrklu, Johnson.
. Social Psycl\nlugy 0-3
Prerequisite: PSY 200
The individual in relation to social factors. Socialization. personality devel
opment, communication, social conflict and social change.
Messrs. Barkley, Miller,

Courses for d and Ad: d Undergrad

PSY 501. Experimental Psychology 33

Prerequisite: 9 hours of Psychology

Experimental study of problems in gencral and theoretical psychology with

particular emphasis on sensation and perchucll Particular attention is

paid to problem for 1 design and method.

l:Ichn\c written and oral per[ormnme by the student is a basic obJecmc
Messrs. Barkley. Cook, Newman.

PSY 502. Physiological Psychology

Prercquisites: 12 hours of Psychology, including PSY 200. PSY 201

A survey of the physiological bases of behavior including the study of co

ordination, sensory processes. brain functions. emotions, and motivation.
Messrs. Corter, Bernard.
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PSY 504. Advanced Educational Psychology 0-3
Prercquisites: Six hours in Psychology

A critical app of current psychological findings that are relevant to
educational practice and theory. Mr. Johnson.
PSY 511. Advanced So:ml ny:hnl 3-0
Prerequisites: PSY 200 and 514 addumnnl hours in Psychology

A study of social i i d their psys bascs; ph: on

those aspects of behavior dbiimined by personal mlcracuons, work_will

involve analysis of representative research studies, and individual pm]ccl.s
Mr. Miller.

_PSY 514. Psychological Research Design 1.0

Prerequisite: Graduate standing in Psychology

The objectives of this course are to acquaint students with current develop-

ments in theory and research in several areas of psychological interest; to

foster ility to derive expt testable hypotheses, and experi-
mental tests of these hypotheses; to write and speak eftectively about theory
and experimentation in psychology. Graduate Staff.
PSY 530. Abnormal Psychology 0-3
Prerequisites: PSY 200, PSY 302

A study of the causes, symptomatic behavior, and treatment ol the major
personality disturbances, emphasis also placed on preventive mental hygienc
methods. Mr. Corter.
PSY 535. Tests and Measurements 33
Prerequisite: Six hours in Psycholo

A study of standard tests with an emphasis on the different sclection and
use of such instruments. Mr. Johnson.
PSY 550. Mental Hygiene in Teaching 3-0
Prerequisite: Six hours in Psychology

A survey of mcmal hygl:ne pnn(lples zppllublc to teachers and pupils

practical p
in schools; case sludxes and remar(h Mew‘s Barklev Corter.
PSY 565. Industrial Management Psychology 33

Prerequisites: 9 hours of Psycholoy
A study of the apphcauun of behavioral science, particularly psychology
and social psychology to and P

Mr. Miller.
Y 570. Theories of Personality 3.0
Prerequisite: 9 hours in Psychology
A survey of modern theories of personality with somc emphasis on intelli-
gence and cognitive factors. Mr. Corter.
PSY 571. Individual Intelligence Measurement 0-3
Prerequisite: Psychology 570

in testing wtih - cmphasis on the
Wechsler-Bellevue, Stanford-Binet, report writing, and case studics.
Mr. Corter.

PSY 576. Developmental Psychology
Prerequisite: 9 hours in Psychology, including PSY 476 or PSY 475

A survey of the role of growth and development in human bchavior; par-
ticularly of the child and adolescent periods. This course will pay particular
attention to basic principles and theorics in the arca of developmental
psychology. Mr. Johnson, Miss Anderson.
PSY 578. Individual Differences 3-0
Prer:quxsue~ Six hours in Psychology

Nature, extent, and practical implications of individual (hnurnncu and
individual variation. Mr. Barkley.
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Courses fnr Graduafes Only
PSY 604.  Ad: gy: Learning and Motivation 3or3
paEr T q

th obJLCU\n of this course are to promote familiarity with the kinds ot
rescarch cnrendy being conducted within the areas of “learning and moti
\ation:” 1o fustar effective perlormance in writing, speaking and rcading
in this area. in the derivation of hypothesis capable of experi test
and in the design ol experiments to test them.
06. Behnvlov Theory 0-3

ite: PSY 200, a course in lcarning, Experimental Psychology and

study “of the most fundamental considerations in b.havior theory. Such
topics as aiteria of scientific meaninglulness, the nature of scientific expla
nation. the application of formal, logical techniques to theory analysis, the
nature ol probability, operationism, intervening variables, etc.. will be
covercd. The aim of the course is to develop skill in handling theoretical
concepts, the ability (o analyze and evaluate theories, to deduce hypotheses
{rom them, and to devise means of testing them. Mr. Cook.
PSY 607. Advanced Industriol Psychology |

Prerequisit: 9 hours of Psychology and statistics or concurient with sta-
tistics

\pplication ol scientific methods to the measurement and undcrstanding of
industrial hehavior. Messrs. Dreves, Miller. Gray.
PSY 608. Advanced Industrial Psychology 1l

Prerequisite: PSY 607

Application of scientific methods to the measurement and understanding of
industrial bchavior. Messrs. Drewes, Gray, Miller.
PSY 609. Psychological Clinic Proaticum Maximum 9 hours
Prerequisite: 8 hours in Psychology

Clinical participation in interviewing, counseling. psychotherapy and ad-
ministration of psychological tests. Practicum to be concerned with adults

and children. Mr. Corter.
PSY 610. Theories of Learning 0-3
Prerequisite: PSY 604

The objectives of this course aie to promote learning ot the theories cur-
rently used 1o explain how learning and forgetting occur so that testable
consequences of these theories can be derived and so that the theories and
their testable consequences are capably written and spoken about.

Mr. Newman.
PSY 612. Seminar in Industrial Psychology

Scientific articles, analysis of designs in i i psychology
and study of special problems of interest to graduate students in Industrial
Psychology. Graduate Staff.

PSY 613. Research in Psychology

Credits by arrangements
dual or group research problems; a maximum of six erein s howed

Indi

toward the Master's degree. Graduate Staff.
PSY 635. Psychologicol Measurement 03
Prercquisites: Stat 511 or equnalcm and 12 hour; of Ps)cholof'y

Theory of psychological P an

in test construction. \Ir Gary
PSY 672. Personality Measurement 33

Prerequisites: PSY 570, PSY 571
Theory and practicum in individual personality testing of children and
adults with emphasis on projective ues. other p measures.

report writing and case studics, Mr. Corter.
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DEPARTMENT OF ELECTRICAL ENGINEERING
Graduate Faculty

Professors: GEORGE BurnuaM HoapLeY, Head, WILLIAM JOHN BARCLAY,
ARTHUR Ravyonp Eckers, GEORGE EDWARD SCHAFER, WiLLiAM DaAmon
STEVENSON, JR.

Associate Professors: NORMAN ROBERT BELL, EpwARD GEORGE MANNING,
WiLBUR CARROLL PETERSON

The D of Electrical Engi. ing ofiers the Master of Science
and the Doctor of Philosophy degrees. Graduate work in clectrical engineer-
ing at the first-year or master’s level is limited to one or two areas of
specialization. In the more advanced study for the doctorate a comprehen-
sive understanding of all fields of electrical engineering is required, and
specialization appears in the research problem undertaken.

Advanced courses of a general and fundamental nature, such as electric
network synthesis and electromagnetic waves, arc recommended for all
graduate students in electrical engineering, and are required of those who
plan to carry their advanced studies to the level of the doctorate. Minor

of study ics or physics are planned to fit
the needs of mdmdual students.

Holders of graduate degrees in electrical engincering at North Carolina
State College are in continual demand. Alumni hold important positions in
the research labonlones of mdusuy, government, and umvcrsmes. in the
l!lchlng and in the and
i utility

and government agencies.

Courses for Advanced Undergraduates

EE 401. Advanced Circuits -nd Ficlds 3-0
Prerequisites: EE 302, MA 301

Required of seniors in EE

Transient analysis of electric circuits by the Laplace translorm method, the
study of transient and sinusoidal steady-state response in terms of poles
and zeros of network functions. Staff.
EE 402. Advanced Circuits and Fields 0-3
Prerequisites: EE 302, MA 3

Required of seniors in EE

A study of classical electric and magneuc field theory and its application to

of electrical of electrostatics, radiation,
and guided waves, Staff.
EE 411. Electrical Engineering Senior Seminar 1-0

Prerequisite: Senior standing

Required of seniors in EE

‘Weekly meetings for the delivery and discussion of student papers on topics
of current intercst in Electrical Engineering. Staff.
EE 430. Essentials of Electrical Engineering 4.0
Prerequisite: EE 301 or EE 332

Not available to d in electrical i ing

Essential theory of electric circuits, including electron tubes, solid state de-
vices, transformers and rotating machines as nceded to supply the electrical
background for instrumentation and control theory. Intended primarilv
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for graduate students who do not have an clectrical cnginecring under

griduate degree, Stalf.
EE 431, Electronic Engincoring 3.0
Prercquisites: EE 302, EE 314

Departmental clective for seniors

Comprehensive coverage of circuits and cquipment using electronic devices:
waniable frequency effects; amy detectors,
wave-shaping circuits, generators of non-linear waveforms; basic pulse tech-
niques: prindiples of clecunnic analogue computers, Eniphasis on quanti-

tative analysis und engineciing design. Mr. Barclay.
EE 432, Communication Engincering 03
Prerequisite: EE 431

Departmental clective for seniors in EE

Application of electronic circuits and equipment to radio and wire con-
munication systems. Elements of complete systems, wave propagation, an-
tennas, transmiters, receivers, television, radar, clectronic navigation sys

tems. noise, special applications. Mr. Barclay.
EE 433. Electric Power Engineering 3.0
Prerequisites: EE 301, 305

Departmental elective for seniors in EE

A study of industrial power supply and power factor correction; direct and
alternating current motor characteristics, starting methods, dynamic braking
and speed control; motor applications, and industrial control ippanius,

Mr. Bell.
EE 434. Power System Analysis 0-3
Prercquisites: EE 302, EE 305
Departmental clective ror seniors in EE
Analysis of probl en : in the long-di: ission of elec
tric_power. Line pammcms of the method of zeomcm: me:m dmancts,
Circle diagrams, symmetrical ¢ and fault
concepts of power system snb:lum Applications of dxgntal :ompulers to
power system problems. Mr. Stevenson.
EE 435. Elements of Control 3-0

Prerequisites: EE 814 and EE 303; or EE 130

Departmental elcctive for seniors in EE

Introductory theory of open and closed loop control. Functions and perform-
ance requirements of typical control svstems and system componenls. Dy-
namic analysis of error detectors, ampli otors, d

components and switching devices. Componem transfer characteristics and
block diagram rcpresennuon. Mr. Peterson.
EE 438. Nucl 1

Prercquisites: Either EE 130 or E'E 301 EE 305 and EE 314: also, MA 501
Departmental elective for seniors in EE

Required course in Nuclear Engincering, Instrumentation Option curriculum
Radiation detectors, pulse amplifiers. pulse shapers, amplitude discrimina
tors, counters, coincidence circuits. Mr. Manning.

EE 440. Fundomentals of Digital Systems 0-3
I’Yereqm;lle EE 314 or EE 130

Departmental elective for scniors in EE

The basic theory of digital computation and control. Introduction to num
her systems, data handling, relay algebra, switching logic, memory circuits
the application of electronic devices to switching circuits. and th design
of computer control circuits. Ir. Bell.
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Courses for Grad and Ad d Und, d

EE 503. Linear Network 30
Prerequisites: EE 302, 314 MA 301; B average in EE and MA
Analysis of linear networks, with emphasis on the system functions of the
network in the frequency domain and response in the time domain.

Mr. Stevenson.

EE 506. Dynamical Analogies 0-3
Prerequisite: EE 301 or EE 331; EM 312 or EM 301; MA 301; B average
in EE, EM and MA
A study of dynamic systems in various branches of engineering and science
with emphasis on the similarities that exist among such intergrated groups
of devices. Anal elements and ities in these fields as determined
from equations basic to each. Amlyuczl formulation of system problems
in acoustical, electrical, mechanical, and related fields and their solution
by analog methods. Use of electronic analog computers for the solution of
system problems. Mr. Eckels.
EE 507. Electromagnetics 0-3
Prerequisites: EE 302, 314, MA 301; B average in EE and MA
Basic principles of electromagnetic field theory in vector analysis formula-
tion, including static electric and magnetic fields, Maxwell's equations and
applications to guided waves. Staff.
EE 512, Communication Theory 0-3
Prerequisite: EE 431; B average in EE and MA
The frequency and time domain, modulation, random signal theory, auto-
correlation, basic information theory, noise, communication systems,
Mr. Barclay.
0-3

EE 516. Feedback Control Sy:um:
Prerequisites: EE 401, EE 4

Departmental elective for semors in EE
Study of feedback systems for automatic control of physical quantities such
as voltage, speed and mechanical position. Theory of regulating systems
and servo-mechanisms. Steady state and transient responses. Evaluation of
stability. Transfer function loci and root locus plots. Analysis using differ-
ential equation and operational methods. System and compensation and
introduction to design. Mr. Peterson.
EE 517. Control Labornhvy 0-1
Corequisite: EE 516

Laboratory study of feedback systems for automatic control of physical quan-

tities such as votage, speed and position. Cl

lating systems and servo-mechanisms. The laboratory work is intended to
contribute to an ing of the theory ped in EE 516, Feed-
back Control Systems. Mr, Peterson.
EE 520. Fundamentals of Loglc Systems 0-3
Prercquisite: EE 314 or EE 430

Boolean algebra, logic circuits, i ization, block diag

logic systems in computers, diode and transistor logxc‘ pulse operation, coun-
ters, multivibrators, cascaded systems, scquential systems. Mr. Bell.

Courses for Graduates Only

EE 605, 606. Electrical Engineering Seminar 1-1
Prerequisite: Graduate standing in EE
A series of papers and conferences participated in by the instructional staff,
invited guests, and students who are candidates for advanced degrees.

Mr. Eckels.



82 THE GRADUATE CATALOG

EE 611, 612. Electric Network Synthesis 3.3
Prerequisite: EE 503
A study of modern network theory, with the emphasis on synthesis, based
on the work of Brune, Bode, Guillemin Bott and Duffin, Darlington, Foster
and many others. Both the realization problem and the approximation prob-
lem will be treated. Mr. Hoadley.
EE 613. Advanced Feedback Control 0-.
Prerequisite: EE 516
An advanced study of feedback systems for the control of physical variubles.
Analysis of follower systems and F
description of systems. Stability theory and performance criteria. Frequency
response and root locus methods of analysis. System compensation and design.
Introductory analysis of non-linear systems, Mr. Peterson.
EE 615. Electromagnetic Waves 4-0
Prerequisitc: EE 507
Maxwell’s equations applied to a swdy of the propagation of energy by
electromagnetic waves. Vector and scalar retarded potentials, propagation
in fice space and matcrial media. guided electromagnetic waves, common
waveguides, skin effects, resonant cavities. Microwave network theory applied
to measurement problems. Mr. Schafer.
E 616. Microwave Electronics 0-4
Prerequisite: EE 615
Frequency limitations of conventional electron tubes. Microwave power
generation and control by interaction of electromagnetic fields with charged
particles and molecular encrgy levels, and by non-linear reactances. Appli-
cations in klystrons, magnetrons, traveling-wave tubes. masers, and reactance
i P and techniques in microwave region.
\fr. Barclay.
EE 617. Pulse Switching and Timing Circuits 0-3
Prerequisites: EE 505 LE 512
Tube and transistor circuit techniques for the production, shaping, and
control of nonsinusoidal wave forms. Fundamental circuits needed in pulse
systems, and i Mr. Barclay
EE 618. Antennas and Propagation
Prerequisite: EE 615
Electromagnetic wave lhcory .Apphcd to antennas and antenna arra)s with
phasis on microwave freq; and of direc-
tional characteristics, gain, field mlcnsuy. propagation via the ionosphere
over various terrains, obstacle gain, gain height theory, forward scatter
and other topics. Mr. Schafer.
EE 621. Electron Devices 0-.
Prerequisite: EE 615
Internal operation of electron tubes and transistors; similarities and differ
ence stressed. Electrical conduction through vacuum and semiconductors.
Space charge, junction and diffusion effects. Characteristics of tubes and
semiconductor devices at low frequencies and in various environments, para-
meters, and equivalent circuits of active devices. Mr. Schafer.
EE 637. Circuit Analysis of Power Systems 3-0
Prerequisite: EE 434
An advanced treatment of i app]ned
cal systems, and simultaneous faults. Mr. S(c\enson
EE 638. Power System Stability 03
Prerequisite: EE 434
A study of the principal factors affecting stability and of the method of
making stability calculations. Illustrations of studies made on actual power
systems. Mr. Stevenson.




THE GRADUATE CATALOG 83

EE 641. Advanced Dluhcl Computer Theory 0-3
Prerequisite: EE 520

A study of the circuits and components of modern digital computers, in-
cluding basic logu: systems, codes, advanced systems of circuit logic, vacuum
tube, Memory devices, counters, con-
verters, adders, zccumula(on, mpu!.s, outputs, and computer control systems
will be analyzed. Mr. Bell.
EE 643. Advanced Electrical Measurements 0-2
Prerequisites: EE 503, EE 431

A critical analysis of circuits used in electrical measurements, with special
attention to such topics as balance convergence, effects of strays, sensitivity,

the use of feedback in el devices, and systems.
Mr. Hoadley.

EE 645, 646. Advanced Eln:"nmugnahc Theory 33

Pxethmsucs' EE 615 or PY 503; MA 512

ive study of theory with phasis on field

zheoxy apphcanons Charges in both uniform and accelerated motion, field

inciples, propic media, ferrite media, variational methods

for wavegu:d: discontinuities, periodic structures including Floquet's theo-

rem, integral and functi ical g solid state theory
applied to quantum electronic devices. Mr. Schafer.

EE 650. Electrical Engineering Research Credits by arrangements

Prerequisites: Graduate standing in EE, and approval of adviser.

Graduate Staff.
EE 661, 662. Special Studies in Electrical Engineering 3-3
This course provides an opportunity for small groups of advanced graduate
students to study, under the direction of qualified members of the profes-
sional staff, advanced topics in their special fields of interest.

Graduate Staff.

DEPARTMENT OF ENGINEERING MECHANICS
Graduate Faculty

Professors: PATRICK HiLL McDonALp, Jr., Head, Aporpnus MiTcneLL
Associate Professors: DAvID MAURICE BENENSEN, ROBERT ALDEN DoucrLas, Nowr-
MAN CLIFFORD SMALL, DANIEL SHOU-LiNe WANG

The D of Engi il hanics offers graduate studies lead-
ing to the degree of Master of Science.

Studies in mechanics at the graduate level normally will include initial
courses in the areas of both solids and fluids to augment contemporary
offerings in continuum mechanics. Thesc courses provide a background
suitable for subsequent specialization in such fields as elasticity, plasticity,
or vibrations in solid mechanics; ideal, viscous, or compressible fluid flow;
as well as in the more generalized behavior of matter encountered in the
study of rheology.

Recipients of advanced degrees in mechamu are in demand for research
and d in the ing field, in the establishments
of both pnva:e industry and government. Increasing numbers of these men
are choosing the opportunities afforded as members of the faculties of en-
gineering schools and colleges.
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Courses for Grad and Ad d Undergrad
EM 501, 502. Cnnhmmm Me:ham:s Ln 33
Prercquisites: EM 301; 303; ME 301; MA 405

The concepts of urc» “and smun are presented in generalized tensor form.
Emphasis is placed on the discussion and relative comparison of the analyti-
cal models for a scries ol continua including the linear elastic solid, the
perfect fluid and mc vlscous (Newtonian) fluid. The underlying_thermo-
dynamic pri the iated boundary value problems
are formulated and \dcuul L\'H’l\p](: are used to illustrate the theory.
Mr. Douglas.
3-0

EM 503. Theory of Linear Elasticity
Prerequisites: EM 301, MA 301
The differential equation approach employed in development of the equa
tions representing the behavior of a linear elastic solid. The elastic problem
formulated in two and three di i and various coordi systems.
Application of the theory illustrated through sclected problems.
Mr. Douglas.
3

EM 504. Mechanics of Ideal Fluids

Prerequisites: EM 430 or EM 304; Corequisite MA 513

Basic equations of ideal fluid flow; potential and stream functions; vortex

dynamics; body forces due to flow helds; methods of singularities m two-

dimensional bows; analytical d of potential f

trans[ormalwns frec-streamline flows. Mr. Lamb.
505. Mechanics of Viscous Fluids | 3

Plchqul‘x(c; EM 430 or EM 304; Corequisite MA 532

Equations of motion of a v:scuus fluid (Navier-Stokes Equmons) genexa]

properties of the N some exact the

Navier Stokes equations; hound.uy layer equations; some approximate meth»

ods of solution of the lmundary layer equations; laminar boundary layers

in axi-sy ic and flows; unsteady laminar boundar\
layers. Mr. Lamb.
**EM 506. Mechanics of Compvenlblo Fluids | 3.0
Prerequisites: EM 430 or EM 304; ME 302; Cor:qulsl(e MA 532

Introduction to compremble fluid ﬂow. isentropic, one-dimensional flow;
Rayeigh and Fanno line flows: generalized one-dimensional flow; normal
shock waves; introduction to multi-dimensional, compressible flow.
Mr. Edwards.
**EM 507. Systems Analysis 3.0
Prcrequlsl es: EM 361; 303; MA 511
A course in the design of engineering systems in which mechanics dominates.
Mr. McDonald.
**EM 508. Systems Synthesis 0-3
Prerequisites: EM 507
A coruse in the design of engineering systems in which mechanics dominates.
Mr. McDonald.
3-0

*EM 509. Space Mechanics |

Prerequisites: EM 302; EM 304; Corcquisite MA 511
The application of mechanics to 1he analysis and desxgn of orbits and tra
jectories. Trajectory

entry trajectories; lmerplanelary guldan:e Mr. C]ay[on
*EM 510. Space Mechnm:s 1. 0-3
Prerequisites: EM 509; MA 511

Continuation of EM 509 The analysis and design of guidance systems. Basic

Qtterad In 1962-63 and alternate years.
ed in 1963-64 ond alternate years.
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sensmg devices; the characteristics of an inertial space; the theory of stabi-

lized inertial guid, Mr. Clayton.

*EM Sll. Thwﬁ of Phles and Shells 3or3
by MA 511

A modern study of Lhe theory of plaxes and shells. Topics are selected from

problems involving membranes, folded plates, circular and rectangular slabs,

domes, cylindrical shells and hyperbolic paraboloids. Solutions are obtained

by both classical and modern numerical methods. Mr. Wang.
**EM 551. Advanced Strength of Materials 0-3
Prerequisite: EM 301

Stresses and strains at a point; rosette analysis; stress theories, stress con-
centration and fatigue; plasticity; inelastic, composite and curved beams;
prestress energy methods; shear deflections; buckling problems and column
design; and membrane stresses in shells. Mr. Mitchell.
**EM 552. Elostic Stability 0-
Prerequisites: MA 301; MA 405; EM 551

A study of elastic and plastic stablity. The stability criterion as a determi-
nant. The energy method and the theorem of stationary potential energy.
The solution of bucklmg problems by finite differences and the calculus
of he of successxve to stability

p pi  applied to p of aeroclastic and civil engi
neering structures. Mr. Mitchell.
**EM 555. Dynamics 0-3
Prerequisites: EM 301 MA 405

The theory of vibrati from the I it ion of the

of motion. Free and forced vibrations with and without damping, muluple
degrees of freedom, coupled motion, normal mode vibrations, wave propaga-
tion in solid bodies. r. Clayton.
**EM 556. Dynamics Il 0-3
Prerequisites: EM 301; MA 405
The dynamics of particles and rigid bodies by the use of formulations of
the laws of mechanics due to Newton, Euler, Lagrange, and Hamilton. Ac-
celerated reference frames, constraints, Euler's angles, the spinning top, the
gyroscope, precession, stability, phase space, and nonlinear oscillatory motion.
Mr. Clayton.

Courses for Graduates Only

**EM 601, 602. Unifying Concepts in Mechanics I, Il 3-3
Prerequisite: PY 601
G i of the ions and boundary value
ol i and i mcdm Use is made of con-

tempora;
and EIECUDdynamlcs to provnde a unified foundation for the development of
principles governing the dynamic and thermodynamic behavior of elastic,
plastic and visco-elastic sohds. viscous fluids and rhmlngxcal media.

Mr. McDonald.
**EM 604. Theory of Plasticity 0-3
Prexeqmsne MA 503
of the ing the plastic behavior of deform-

zble solids. Yield conditions and plastic stressstrain relations. Planc strain
theory, hyperbolic equations and slip line fields. Selected problems to illu-
strate the theory. Mr. Douglas.

In 1962-63 and olternate yeors.
in 1963-64 and alternate years.
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*EM 605. Plaslic Limit Analysis 0-3
Prerequisite: EM 503

Determination of |he load carrying capacity of perfectly plastic structures
including frames, plates, and shells. Emphasis on the underlying principles
and general methods of analysis for bodies involving three dimensional states
of stress. Graduate Staff.
**EM 611. Mechanics of Compressible Fluids Il 0-3
Prerequisite: EM 506

Conunuauon of EM 506: lincarized theory of two dimensionzl, flow; method

ics for two flow; oblique shock waves;
uns(eady one-dimensional flow: shock-wave boundary layer interactions:
transonic flow. Mr. Edwards.

*EM 612. Mechonics of Vicsous Fluids Il 0-3

Prerequisitc: EM 505

Continuation of EM 505; phenomenological theories of turbulence; turbu-
lent Nlow in ducts and pipes; turbulent boundary layer with and without
pressure gradient: compressible boundary layer; boundary layer control;
free viscous flow. Mr. Lamb.

EM 695, Experimental Methods in Mechanics 0-3
Prerequisites: Consent of Instructor

“The study of specialized experimental techniques utilized in contemporary
research in the areas of Mcchanics. Graduate Sla&
EM 697. inars in Mechanics Tto3
Prerequisitcs: Graduate standing and consent of adviser, required

The discussion and dcvdopmcm of theory relating to contemporary re-
search in the fronticr areas of Mechanics. Graduate Staff.
EM 698. Special Topics in Mechanics

The study, by small groups of graduate students under the direction of
members of the faculty, of topics "of particular interest in various advanced

X’

phases of Mechanics. Graduate Staff.
EM 699. Research in Mechanic: 3t
Individual research in the ﬁcld of Mechanics. Graduate Staff.

DEPARTMENT OF ENTOMOLOGY
Graduate Faculty

Professors: Cuype F. Saurn, Head, TroMas G. Bowery, Davio A. Youne, Jr.

Professor Emeritus: T. B. MITCHELL

Associate Professors: Cuarces H. Brert, Maurice H. Farrier, Frank E.
Gurnrie, WaLTER JoseEpn MisTric, RoBerT L. Rass

Assistant Professors: WitLiant V. Cavierert, Erxest Hoocsoy, Hersert H.
NEUNZIG, WILLIAM A. STEPHEN

The Department of Entomology offers graduate work leading to the
Master of Science und Doctor of Philosophy degrees. The work in entomology
is well supported by strong departments in chemistry, statistics, and the
plant and animal sciences.

Excellent facilities for advanced study and research are provided in a mod-
¢rn building designed for the use of the biological sciences. Equipment in-
cludes modern greenhouses, air conditioned laboratories with precision
temperature and humidity control, spray chambers. dust towers. low temper-

* Offored in 1962-63 ond alternate years
* Offered in 1963-64 and olternatc yeers.
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ature rooms, and pesticide residue laboratories. Facilities are provided to
support research in insect toxicols insect physi , insect bi istry,
biology, ecology, and taxonomy.

The well-trained [faculty teaches the specialized courses in the various
phases of advanced entomological work.

Opy ities for empl of well-trained ists are plentiful
and varied. Research and teaching opportunities exist in many State institu-
tions. Federal agencies offer positions in control, research, and regulatory
work. Private industry is using more and more entomologists in the develop-
ment, production, control testing and sale of agricultural chemicals. Jobs
as consultants in domestic or foreign service as well as in private business
and sales are available. Also, a person can go into business for himself
as a pest control operator or as an insecticide formulator.

3

Courses for Gradi and Ad d Und d

ENT 501-502. Insect Morphology 33
Prerequisite: ENT 301 or 312
Covers general morphology, external and internal, of the insects and their
relatives. Ent. 501 will deal primarily with external morphology and Ent.
502 with internal morphology. (Will be offered 196864 and alternate years.)
Mr. Young.
ENT 506. Chemistry of Insecticides 0-3
Prerequisite: ENT 312, CH 203
A study of the critical chemical, physical, and biological properties of com-
pounds used for insect control. This course is dirccted toward obtaining
fundamental knowledge of the scientific principles underlying modern
methods of plant protection including details of actual methods of insecti-
cide application. (Will be offered 1963-64 and alternate years.)
Mr. Guthrie.
ENT 511. Systematic Entomology 3.0
Prerequisite: ENT 301 or 312
A somewhat detailed survey of the orders and families of insects, designed
to acquaint the student with these groups and develop in the student some
ability in the use of keys, descriptions, etc. (Will he offered 1968-64 and
alternate years.) Mr. Young.
ENT 531. Insect Ecology 3-0
Prerequisite: ENT 301 or 812 or equivalent
The influence of environmental factors on insect development, distribution,
and abundance. (Will be offercd 1963-64 and alternate years.)
Mr. Rabb.
ENT 541. Immature Insects 4.0
Prerequisite: ENT 301 or 312 or equivalent
A study of the characteristics of the immaturc forms of the orders and prin-
cipal families of insccts. (Will be offered 196263 and alternate years.)
Messrs. Rabb and Neunzig.
ENT 551, 552. Applied Entomology 3.3
Prerequisite: ENT 301 or 312
An advanced coursc in which the principles of applied cntomology are
studied in respect 1o the major cconomic insect pests. Methods of determin-
ing and examining inscct damage, the economic importance of insects, and
the chief economic pests of man, food, and fiber are studicd as well as laws
and regulations pertaining to insects and insccticides. (Will be offered
196263 and alternate yars.) Mr. Mistric.
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ENT 561. Literat: and History of E I 3.0
Prercquisite; ENT 301 or 312 or equivalent
A general course intended to acquaint the student with literature problems
of the scientist, mechanics of the library and book classification, bibliog-
raphies of the zoological sciences, abstract journals, forms of bibliographies.
forms of literature. preparation of scientific papers; taxonomic indexes and
literature (with a historical background) and history of the development
ol 7oological science from ancient to modern times with cmphasis on ento-
mology. (Will be offered 196361 and alternate years.) Mr, Farrier.
ENT 571. Forest Entomology 3.0
Prercquisite: ENT 301 or 312
A study of methods of identification of forest pests, the factors governing
their abundance habits, and control. (Will be offered 1963-64 and alternate
years.) Mr. Farrier.
ENT 582. (ZOO 592) Medical and Veterinary Entomology (Parasitology)  0-3
Prerequisite: ENT 301 or ENT 312
A study of the morphology, biology and control of the parasitic arthropods of
mar, domestic and wild animals. (Will be offered 1963 64 and alternatc
vears.) Messis. Harkema and Farrier.
ENT 590. Special Problems Credits by arrangement
Prerequisites: Graduate Standing and Consent of the Instructor
Original research on special problems in entomology not related to a thesis
problem, but designed to provide experience and training in rescarch.
Graduate Staff.
ENT 592. Acarology 0-3
Prcrequlslle ENT 301 or 312, or ZO 103
A systematic survey of the mites and ticks with emphasis on identification.
biology and control of the more common and cconomic forms attacking
material, plants and animals including man. (Will be offered 1962-63 and
alternate years.) Mr. Farrier.

Courses for Graduates Only

NT 602. Principles of Taxonomy 0-3
Prerequisite: ENT 511
A course introducing the methods and tools used in animal taxonomy, de
signed to promote a better and
provide a foundation for taxonomic research. (\Vxll be offered 1962-63 and
alternate years.) Mr. Young.
ENT 611. Insect Physiology 4
Prerequisite: ENT 312, ENT 502, CH 451, or equivalent
The course deals with the physiology and biochemistry of insects. The func-
tion of the different organ systems and the intermediary metabolism of
insects will be considered. Laboratory work will include techniques of
current importance in physiological tesearch. (Will be offered 1962-63 and
alternate years.) Mr. Hodgson.
ENT 622.  Insect Toxicology 0-4
Prerequisite: ENT 312, CH 426 or equivalent
The course deals with the relationship of chemical structure to toxicity in
insects. The biochemical mechanisms involved in toxication and de-toxica-
tion will be stressed as well as physiological explanation of the chemical
poisoning of insects. The biochemical. behavioral, and morphological expla-
nation of resistance to insecticides will be studied. Laboratory work involves
dehydr of DDT by resistant house-
ﬂles. comparative toxicity of insecticides, and bioassay methods. (Will be
offered 1962-63 and al(ema:e years.) Mr. Guthric.
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ENT 680. Seminar
Prerequisite: Graduate standing in Entomology or closely allied fields.
Discussion of entomological topics selected and assigned by Seminar Chair-

Graduate Staff.
Research Credits by arrangement
: Graduate standing in Entomology or closely allied ficlds.
Original rescarch in connection with thesis problem in entomology.

Gradnate Stafl.

DEPARTMENT OF EXPERIMENTAL STATISTICS
Graduate Faculty

Professors: JACKSON ASHCRAFT RIGNEY, Head, RICHARD LOREE .ANDERSON.
Graduate Administrator, CoLuMBUS CLARR COCGKERHAM. ARNOLD HERBERT
EpwARD GRANDAGE, ROBERT Jonn Haper, HENRY LAURENCE Lucas, JR.,
Davio Dicrensox MasoN, ROEBERT James MONROE.” ROBERT GFORGE
DoucrLas STEEL

Professor Emeritus: GERTRUDE MaRry Cox

Adjunct Professors: WiLLIAM STOKES CONNOR, ALvA LEROY FINKNER

Associate Professors: WiLLIAM Jacksox HALL, Joiy Cresext Koo, FRaxcis
Eowarp McVAy, Rocer GENE PETERsEN, CHARLES HaRRY ProcTOR, Wir
LIAM WESLEY GARRY SMART, JR., HUBERTUS ROBERT VAN DER VAART

Assistant Professors: Jons OREN RAWLINGS, THOMAS DUDLEY WALLACE

The Department of Experimental Statistics offers work leading to the
Master of Science and Doctor of Philosophy degrees. This department has
a working arrangement with the Department of Biostatistics in the Univer-
sity of North Carolina’s School of Public Health at Chapel Hill, whereby
the graduate students can major in experimental statistics and minor in the
Division of Health Affairs. The Department of Experimental Statistics
maintains a close liaison with the Department of (mathematical) Statistics
at Chapel Hill in order to strengthen the offerings in statistical theory. (See
University of North Carolina courses listed below.) Introductory courses
of these two departments are coordinated so that it is easy for a beginning
statistics graduate student to transfer from one institution of the Consolidated
University to another. Both departments are affiliated with the Insitute of
Statistics (Sec page 9).

The dcpnnmem has at lcast one stall member who consults with re-
searchcrs m each of the following fields and who conducts his own research
on b which are the various agricultural
sciences, quanulzuvc genetics, industry and engmeermg, phymal sciences,
and social problems. In addition, there is active research in the general
fields of experimental design and sample surveys.

A graduate student who majors in experimental statistics may specialize
in any one of these fields with his minor in the associated department; or
with a strong mathematical background he may prefer to minor in mathe-
matics or mathematical statistics. For the graduate student who wishes to
minor in statistics, the department has developed a curriculum tailored to

“On Teave, 1961-1962
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his neceds. Many employers are offering added inducements for research
personnel who have such 2 minor. The department cooperates with other
graduate departments in order to provide the type of courses needed for
their students and to provide a staff to participate in their graduate pro-
grams.

In addition to its consulting services, the department provides a computing
scrvice for the Agricultural Experiment Station and for other research de-
partments on the campus and in the State. It furnishes several federal
agencics and private concerns with research and consulting services on a
contract basis. This work supplies live problems on which graduate students
may acquire experience and maturity.

A program of training in biomathematics at the doctoral and postdoctoral
levels recently has been initiated in the Department of Experimental Statis-
tics. This program requires that the student become well-grounded in four
areas—mathematics, statistics, physical science, and some phase of biology.
Several assistantships are available for doctoral students and several fellow-
ships for post-doctorals. Mathematical biology and related areas are now
developing rapidly and there is much opportunity for properly trained
people.

The Department of Experimental Statistics is located in Patterson Hall,
adjacent to the D. H. Hill Library, which has copies of important statistical
books and periodicals. The reprint files of several staff members are available
for the use of graduate students. Facilities of the Computing Center, which
include an IBM 650 clectronic digital computer, are used for research and

desk are also

The depanmem has approxnmately twenty graduate assmam.shlps at
stipends adjusted to the previous training and expenence of Lhz rccnpxems.

Most fields of research, and are
seeking persons trained in statistical theory and methods. The demand is
equally strong from universities, agricultural and engineering experimental
stations, national defense agencies, other federal agencies, and a wide variety
of industrial concerns. There is a need for experimental statisticians with the
master's degree as well as for those with the doctorate.

At the request of the Southern Regional Education Board’s Advisory Com-
mission on Statistics, Virginia Polytechnic Institute, Oklahoma State Uni-
versity, the University of Florida, and North Carolina State College have
joined in a continuing program of graduate summer sessions in statistics,
held at the four institutions in rotation. In 1962 the host institution is
Oklahoma State University, followed by North Carolina State College and
the University of Florida. Each of the sponsoring institutions will accept
the credits earned by students in the summer sessions as residence credit.
The courses are arranged to provide consecutive work in successive sum-
mers. Information regarding these courses may be obtained from any of
the cooperating statistical departments or the deans of the Graduate Schools.

Courses for Advanced Undergraduates

ST 421, 422. Introduction to Mathematical Statistics 3-3
Prerequlsue MA 202 or MA 212
ical statistics primarily for students not intending to

P
Lakc funher work in theoretical statistics. Includes introduction to probabili-
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ry, common Lheoreucal dxsmbuuons momenu, moment gcnerﬂung func-
nd

hypol.hesns testing  concepts, bwanatc dlslnbuuons snmple and multiple
lmeax regr:ssnon, analysis of variance, and elementary design of expen-
men Staff.

Courses for Grad and Ad d Und d

ST 501, 502. Basic Statistical Analysis 3-3
Prerequisite: ST 311 or equivalent or graduate standing
Basic concepts of statistics; random variables, distributions, statistical meas.
urcs, estimation, tests of sngmﬁcance, analysis of variance, elementary design
factorial multiple reg analysis of discrete
data, and other topics. Intended primarily for staristics majors and Ph.D.
minors and not intended as a service course for other departments.
Mr. Steel.
T*ST 511. Experimental Statistics for Biological Sciences | 33
Prerequisites: ST 311 or graduate standing
Basic concepts of statistical models and use of samples; variation, statistical
measures, distributions, tests of significance, analysis of variance and elemen-
ta design, reg and chi-square.
Messrs. Monroc, Rawlings.

$*ST 512, Experimental Statistics for Biological Sciences I 33
isite: ST ival

Covariance, multiple regression, factorial experiments, individual degrees
of freedom, incomplete block designs, experiments repeated over space and
N

time. Mr. Mason.
ST 513. Experimental smm-u for Social Sciences | 3.0
Prerequisite: ST 311 or graduate standing
Basu: : concepts in -:o]lemon and analysis of data. Variability of sample data,
limits, chi , ttest, analysis of variance, re-
gression, correlation, analytic and descriptive surveys, experimental designs,
index numbers. Mr. McVay.
ST 514, Expg;msennl SM'I:II:: for Social Sciences 11 0-3

or
Exlen}non of basic statistical concepts to social experiments and surveys;
sampling from finite populations and estimating using unrestricted, strati-
, and analysis of variance continued;
maultiple regression; covariance; experimental designs. Mr. Proctor.

ST 515, 516. Experimental Statistics for Engineers 33
Prerequisite: ST 361 or graduate standing
General statistical concepts and techniques useful to rescarch workers in
engineering, textiles, wood technology, ctc. Pmbabl]uy. distributions, meas-
urement of precision, simple and multiple regression, tests of significance,
analysis of variance, enumeration data, sensitivity data. life testing experi-
ments and experimental design. Mr. Hader.
1*ST 521. Basic Statistical Inference 0-3
Prerequisites: MA 522 and MA 511
Frequency distributions and moments; sampling distributions; introductory
theory of point and interval estimation; tests of hypotheses.

Mr. Grandage.

FOffered in special summer session, 1963,
* Offercd in spocial summer session at Oklahoma State University (1962).
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1*ST 522. Bosic Theory of Lenn Squares and Variance Components 3-0
Prcrcq\m es: ST 521 and MA 405

Theory of least squaru. multiple regression; analysis of variance and co
variance; experimental design models; factorial experiments; variance com

ponent modcls, Mr. Anderson.
ST 591. Special Pmblems 1to3—1to3
I of i d cases, pamcularly in connection
with thesis and pmuncal cunsu]nng problems. Graduate Staff.

U.N.C. ST 111.  Methods of Mathematical Statistics |

Prerequisite: Advanced Calculus

Introductory treatment of special mathematical techniques of particular
importance in probability and statistics, including topics from combinatorial
mathematics, Fouricr and LaPlace transforms. contour integration, special
incqualities and finite differences. Mr. Smith,
U.N.C. ST 131. Elementary Probability 3.0
Prercquisite: \(l\'\n(ul Calculus

Logical and i i of
probability, additive and multiplicative laws, Bayes' theorem and inverse
probability, binomial and Poisson distributions, moments and moment gen
crating functions, law of large numbers and central limit theorem, convolu

Feg I

tion of distributions. Mr. Hall.
U.N.C. ST 132. Intermediate Pmbabul:ly 0-3
Prerequisite: UN.C. ST 131 or 134

Laws of large numbers, rh:m(ltnsu: functions. and central limit theorems.
Elements of stochastic processes and their applications, including random
walks, Markov chains, recurrent events, Brownian motion, and elem:maq
queuing theory. . Smith.
U.N.C. ST 133. Least Squares and Time Series 3-0
Pn_rcqmsxlcs U.N.C. ST 134 and Martrix Algebra
The classical method of least squares with modern improvements and devel
opments, interpretations of the results in terms of probability, applications
to social and to natural sciences, the problem of observations ordered in
time, correlation and regression of time series, seasonal variation and secular
trends, methods of correcting for Jack of independence and of avoiding
!allncms Mr. Holellmg
U.N.C. ST 134. Statistical Theory | 5-0
Prcnqmsllc Advanced Calculus
Relative il y and iti of ility. The concept ol
a random sample. Additive and multiplicative laws. Univariate and multi-
variate, marginal and conditional distributions. Discrete and continuous
cases. Moments, cumulants, generating functions. Transformation of vari-
ables. Introduction to tests of simple hypotheses and interval estimates. Model
building. Special distributions: binominal. Poisson, normal, etc. Law of large
numbers. Central limit thcorem. Order statistics. Multinormal distribution
theory. Chi-square. Mr. Hall
U.N.C. ST 135. Statistical Theory Il 0-!
Prerequisite: U.N.C. ST 134
Distributions of functions of random normal samples. F and t distributions.
Point estimation. Properties of estimators, maximum likelihood. Information.
Cramér-Rao mequalnv Interval estimation. Neyman Pearson tests of hy

potheses. Li 1 ratio tests. C tables. Chi-square tests of
goodness of fit. Elements of decision theory Tad sequential and non-para-
metric inferences. Mr. Hall,

1 Ottered In speclal summer session, 1963
* of in speciol summer session at Oklahoma State University (1962).
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U.N.C. ST 144. Correlation, Contingency, and Chi Tests 0-3
Prerequisite: U.N.C. ST 135; Corequisite: Matrix Algebra

Elements of the theory of testing composite hypotheses. Multivariate normal
populznons, total, pamal and muluplc correlauons Singular multivariate

Tests of ind y, and goodness of fit. Con-
tingency tables; exact tests for mdcpcndence and the chi approximation.
Many-dimensional contingency tests. Mr. Hotelling.

U.N.C. ST 150. Analysis of Variance with

Application to Experimental Designs 0-3
Prerequisite: Matrix Algebra; Corequisite: U.N.C. ST 135
Unified mathematical theory for the analysis of data from cxperimental
designs. Applications to lattice designs, balanced and partially balanced
incomplete block designs, Latin and Youden squares; modification for missing
plots; intra-block and inter-block analysis; split plot and factorial designs;
analysis of factorial designs in the case of total or partial confounding; use
of concomitant information; analysis of covariance with the gencral linear
model; analysis of multiple classified data with unequal numbers in differ-
ent cells; general theory of components of variance including mixed models;
principles guiding the selection of a design. Mr. Bose.
U.N.C. ST 182. Mathematical Economics 3-0
Prerequisite: Advanced Calculus; Corequisite: Matrix Algebra
Perfect and imperfect competition, monopoly, utility vs. ranking of prefer-
ences, relations between commodities, general equilibrium, effecrs of taxes

and controls of various kinds, index numbers. Mr. Hotelling.
Offered in fall of 1962-1963 and alicrnate years.
U.N.C. ST 183. Advanced Mathematical Economics 0-3

Prerequisites: UN.C. ST 182 and Differential Equations
Dynamic variations in the economy; calculus of variations and stochastic
process theory with applications to cconomlc problems; valuation, deprecia-

tion, and most p rates of exy of mineral and
biological resources. Mr. Hotelling.
Offered in spring of 1962-1963 and alternate years.

U.N.C. ST 197. Population Statistics 0-3

Prerequisite: Permission of instructor
Tmmng in techniques for quamuzuvc research with pnpulauon data. Lom~
posluun and

zation of birth and death rates, construction and appll(allon of life tables,
measurement of migration. Mr. Price.

Courses for Graduates Only

ST 611, 612. Intermediate Statistical Theory 33
Prerequisites: ST 521, MA 512 and MA 405

This course will provide the additional theory, above that of ST 521,
needed for many advanced theory courses. Many of the topics of ST 521 will
be ped mo: y, with more paid to

aspects. Advanced pmbabxluy theory; limit theorems, distribution theory,
multinormal distributions. Statistical decision theory, theory of estimation,
confidence regions, theory of tests of hypothescs, sequential tests, non-

parametric methods. Mr. Hall.

SY 621.  Statistics in Animal Scienu 3-0
ST

Sourccs and i of errors in with animals, experimental

designs and methods of analysis .ulzpzul to specific types of animal re-
search, relative efficiency of alternate designs, amount of data required for
specified accuracy, student reports on sclected topics. Mr. Lucas,
Offered in fall of 1963-1964 and alicrnate years.
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622, Principles of Biological Assays
22)

ST 623. Shhxhu in Plant Science 3-0
Prerequisite: ST 502 or equivalent
Principles and techniques of planning, establishing, and executing field
and greenhouse experiments. Size, shape and orientation of plots; border
effects; selection of expeiimental mate estimation of size of experiments
for specified accuracy; scoring and subjective tests; subsampling plots and
yields for laboratory analysis. Mr. Mason.
T 626. Statistical Cnn:epn in Genetics 0-3
Prerequisite: Genetics 512; Corequisite: ST 502 o1 cquivalent
Factors bearing on rates "of change in population means and variances,
with special reference to cultivated plants and domestic animals; selection,
inbreeding, magnitude and nature of genotypic and non-genotypic varia-
bility; experimental and statistical approaches in the analysis of quantita-
tive inheritance. Mr. Cockerham.
§°ST 631, Theory of Sampling Applied to Survey Design 3.0
Prerequisite: ST 422; ST 502 or equivalent
Basic lhcor) of sampling from a finite population. Confidence limits and
sample size, comf of different sample designs,
mrlhods and plobabllmes [or selection and methods of estimation, choice
ol a sampling unit, double sampling, matched samples.
Messrs. Proctor, Koop.
34

ST 641. (RS 641). Statistics in Sociology
isite: ST 51 ival

p
The application of statistical methods in sociological research. Emphasis
on selecting appropriate models. instruments and techniques for the more
frequently encountcred problems and forms of data Mr. Hamilton,
651. C 651) Econometric Methods | 3-
Prerequisites: ST 421: ST 502 or equivalent: AGC 641
Lhe role and uses of statist inference in agricultural cconomic rescarch;
and their solutions arising from the statistical model
and the u:uurc of the data; limitations and interpretation of results of
cconomic measurement from istical techniques. Topics include the prob-
lems of specification, aggregation, identification. multicolinearity and auto-
correlation. Attention wlso is given to expectations models and simultaneous
stochastic equations. Mr. Wallace.
ST 652. (AGC 652) Econometric Methods 11 0-
Prercquisites: ST 422 and AGC 551
Techniques for problem analysis in agricultural economics; attention to
analysis of time serics data; non- pammctnc m[ercnce experimental design

in ic research: F and

in simultaneous models; selected sp:nal topics. Mr. Anderson.

ST 661. Advanced Specml Problems Tto3—Tto3
i ST 502 3 ST 522

Anv new advance in !hc ﬁeld of statistics which can be presented in lecture
series as unique opportunities arisc, including () theory of sampling applied
to survey design and (b) analysis of messy data.

Graduate Faculty, Visiting Professors.
fST 671. Advanced Topics in Least 55“1'1"3%“"‘ Variance Components 0-3

Use of non- balanced designs to cstimate variance components; comparison of
P with finite pop 5. Least squares procedures for

§ Offered in special summer session,
Offered in special summer session W Sdehoma state University (1962).
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non-standard conditions; unequal variances, correlated errors, non-additivity,

measurement errors, non-normality. Functional relationships. Factorial

experiments with continuous factor levels; incomplete blocks.

Mr. Anderson.

ST 672. Special Advanced Topics in Statistical Analysis 3-0
502 ST 522

Prerequisites: ST 502 or equivalent; §
Enumeration data; covariance; 1i models; i i
and other multivariate techniques. Mr. Monroe.
ST 674. Advanced Topics in Construction and

Analysis of Experimental Designs 0-3

Prerequisites: ST 502 or equivalent; ST 522

Inter-block analysis of incomplete blocks designs, partially balanced designs.
confounding, data collected at several places and times, multiple factor
designs, change-over trials, analysis of groups of means.  Graduate Staff.

ST 681. Seminar 11
A maximum of two credits is allowed toward the master's degree, but any
number toward the doctorate. Graduate Staff.

ST 691. Research Credits by arrangement
A maximum of nine credits is allowed toward the master's degree; no limi-
tation on credits in doctorate program: Graduate Staff.

U.N.C. ST 200. Applied Multivariate Anulym 1 3.

Prerequisite: U.N.C. ST 135

The general multivariate model for experimental work; relations between
multiple regression, analysis of variance and multivariate analysis; factor
analysis; the generalized variance; the generalized Student ratio; intraclass
correlations; testing compound symmetry between two sample covariance
matrices; scale analysls, canonical correlation, testing for the rank of cor-

relation matrix. Mr. Nicholson.
Offered in fall of 1962-1963 and alternate years.
U.N.C. ST 202. Methods of Operations Research 3-0

Prerequisite: U.N.C. ST 135
Linear programming, theory of games, techniques for amlyzmg waiting lines

and queues; applied p recent P F ns of results
to specific problems; case studies. " Mr. Nicholson.
U.N.C. ST 204. Selected Techniques of Approximation 30

Prerequisite: Advanced Calculus
The methods of steepest descent and other methods of approximating
integrals with special attention to mzegrals occurring in probability and

statistics; P series; larg| orthogonal poly-
nomials and (hcn’ ppli to numerical quad: interpolation and
moment problem: Mr. Hotelling.
Offered in fall o( 1963-1964 and alternate years.

U.N.C. ST 212. Methods of Mathematical Statistics Il 0-3

Prerequisite: Advanced Calculus

Measure and integration theory, with special reference to random variables,
distribution (uncnons, and probability measures, and including Fubini's
Theorem, the R Theorem, 1 ility, condi-
tional expectation, and modelx of convergence.

Messrs. Hall, Smith.
U.N.C. ST 220. Theory of Estimation and Hypothesis Testing 4-0
Prerequisites: U.N.C. ST 132, 135 and 212
Sufficient statistics. Unbiased estimates with minimum variance. Properties
of tests—power, similarity, unbiasedness, sampling economy, etc. Admissible,
Bayes and minimax estimates and tests. Invariance. Large sample theory.
Confidence sets. Multi-decision problems. Mr. Hoeffding.
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U.N.C. ST 221.  Sequential Analym 2-0
Prerequisites: U T 132 and 135
Estimation and u\ung when the sumpk sise depmds on the observations.

Double pling. Inverse fis | s ratio tests,
Stochastic approximation methods. Mr. Hoeﬁdmg

U.N.C. ST 222. Nonparametric Inference
l’ru\quml( 2 135 and 212
Estimation and testing when the functional form of the population distri-
bution is unknown. Rank and sign tests, tests based on peimutations of ob-
senvations, power of ic tests, tests and
estimators, nnnp'n.lmurl( confidence intervals and tolerance limits.

Mr. Hueﬁdmg

U.N.C. ST 231. Advanced Probability

Prerequisites: U . ST 152 and 212

Advanced theoretic course, including: 1andom variables and expectations,
distributions and characteristic functions, infinitely divisible distributions.
central limit theorems, laws of lurge numbers, and stable laws.

Offered in full of 1962 1963 und aliernate years. Mr. Smith,
U.N.C. ST 232. Geneml Thenly of Statistical Decision 0-3
Prercquisites; UN.C. and 212

Selected topics in the g,(nml |hcury of statistical decisions, based on the
work of Abraham Wald. Mr. Hoeffding.
Offered in spring of 19621963 and alternate years.

U.N.C. ST 235. Stochastic Processes 0-3
Prerequisitess UN.C. ST 132 and 212

Advanced theoretic course, including: separability of a process, processes
with orthogonal random variables. Markov processes, martingales, and pro-

cesses with indepcndcm increments. Messrs. Smith and Hoeffding.

Offered in spring of 1963-1964 and alternate years.

U.N.C. ST 237. Time Series Analysis 0-3

Prerequisite: U.N.C. ST 133

Analysis of data involving (rcnds, seasonal variations, t)(\ts and serial cor
lati period and correl g and cycles:

stochastic difference ; tests for rand, st i of serial

correlation coefficients; the sinusoidal limit theorem. Mr. Hotelling.

Offered in spring of 1963-1964 and altcrnate years,
U.N.C. ST 251. Combinatorial Problems of the Design of Experiments 3-0
Prerequisite: U.N.C. ST 150

Application of methods of modern algebra and finite geometry to problems
arising in the design of cxperiments. Construction of orthogonal sets of
Latin squares, construction of balanced and partially balanced designs,
proofs of non-existence ol certain classes of designs, construction of con-
founded factorial designs. [ractional replications. orthogonal arrays and

multifactorial designs. Mr. Bose.
UNLC. ST 252, Information Theory 0-3
Prerequisite: U.N.C. ST 132; Corequisite: U.N.C. ST 212

Introductory comcpls. Enuopy fundamental inequalities. The noiseless cod-
ing theorem. Transmission rate and channel capacity., Decision schemes and
data processing. The coding theorem for discrete channels without memory.
The semicontinuous channel without memory and the corresponding coding
theorem. Coding thcorem for the disaiete channel with memory. The binary
symmetric channel. Mr. Bose.
U.N.C. ST 260. Multivariote Analysis 30
Prerequisites: UL.N.C. ST 135 and Matrix Algebra

Tests and confidence intervals in multivariate analysis of variance. associa
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tion between subsets of a multivariate normal set, the rank of a matrix,
factor analysis. Mr. Roy.
U.N.C. ST 261. Advanced Mulhvﬂmﬂe Analysis -
Prerequisite: U.N.C. ST 260

Distribution problems connected with the tests and confidence intervals
discussed in ST 260; the power functions of the tests and the shortness of
the confidence intervals against different classes of alternatives; some appli-
cations, especially to problems in sociology, psychology and anthmpor

U.N.C. ST 300-301. Seminar in Statistical Literature |-'|
Prerequisite: A course requiring U.N.C. ST 185 as prerequisite

Graduate Staff.
U.N.C. ST 310-311. Seminar in Theoretical Statistics 33
Prerequisite: A course requiring U.N.C. ST 135 as prerequisite

Graduate Szaﬁ

U.N.C. ST 321-322. Special Problems

Statistical theory of multi-factor and multitesponse experiments with xe»
sponses not necessarily “normal.” Mr.Roy.

DEPARTMENT OF FOOD SCIENCE

Graduate Faculty

Professors: WiLLiAM MiLNER Roperts, Head, LEONARD WILLIAM AURAND,
TroMas NELsoN BLuMEr, JouN Lincoin ETcHEeLLs, Maurice W. HOOVER,
IvAN DUNLAVY JONES, MARVIN LUTHER SPECK

Associate Professors: THOMAs ALEXANDER BeLr, DANIEL FroM, FREDERICK
GAIL WARREN

The Department of Food Science was established at State College in
1961 to integrate the various scientific disciplines which are basic to the
i and distribution of foods in general.
Programs of graduatc sludy are offered leading to the Master of Science
and Doctor of Philosophy degrees. In order to pursue graduate study
in the field of food science, the student must possess adequate informa-
tion in the fundamentals of the area in which he expects to specialize.
The student's undergraduate education should have prepared him in mathe-
matics, chemistry, biological and physical sciences as well as in the humani-
ties and language skills. Following this preparation, the student can pursue
more specialized fields.

In the area of food chemistry the student can conduct research and study
in peroxidation of lipids in foods, flavor chemistry, protein denaturation,
and various problems of biophysical chemistry.

Engineering aspects of food science are offered in the principles of auto-
mation and industrial enginecring in food plant operations.

“The ficld of food products technology is concerned with the development
of new foods and the improved quality of existing foods.

Food microbiology is designed to offer study and rescarch in fundamental
principles of microbiology involved in p ing growth of
essential to the manufacture of various foods and the control of un-
wanted microorganisms in foods.
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T'he departnent’s physical facilities include rescaich laboratories equipped
for chemistry and microbiology, and processing facilitics and equipment for
daity products, fruits and vegetables, and meals.

‘The Department of Food Science maintins close liaison with the faculties
of supporting departments. Depending on the area chosen by the student for
his major interest. he will ha\e strong support for his mmor from faculties
in chemistry, economics, genetics, mic and statistic.

Courses for Advanced Undergraduates

FS 401. Market Mitk and Related Products 3-0
Principles of processing, distribution and quality of fiuid milk and related
products. Mr. Warren.,
FS 403. lce Cream and Related Frozen Dairy Foods 0-!
Prercquisite: FS 401

Choice, preparation and processing of ingredients and freezing of ice cream

and other [rozen desscrts. Mr. Warren.
FS 404. (PO 404) Poultry Products 3-0
Prerequisites: CH 101, ZO 103

Sclection, processing, grading and packaging poultry mcat and Eg"S Factors
involved in preservation of poultry meat and eggs. r. Fromm.
FS 410. Food l”ll.oducn Evaluation 0-3

A comprehensive study of problems encountered in new food product devel-
opment and cot.sumer acceptance. A study of the nature of sensory responses
with emphasis on taste, smell and appearance (colo1) as related to foods;
design and methodology of small and large consumer panel testing; and
the application of appropriate mathematical procedures to food acceptance

testing and methodology. Mr. Hoover.
Courses for Grad and Ad d Undergrad
FS 502. Food Chemistry 3.0

Prerequisite: CH 220 or 221

The basic composition, structure and properties of food, and the chemistry
of changes occurring during processing and utilization of food. Interpre-
tation and integration of widely published data in the food field with basic
principles of chemistry. Mr. Aurand.
FS 503. Food Analysis 0.
Prerequisites: CH 215, CH 351, FS 502

A study of the principles, methods and techniques necessary for quantitative
physical and chemical analyses of food and food products. Results of analysis
will be studied and cvaluated in terms of quality standards and governing

regulations. Mr. Aurand.
FS 505. (BO 505) Food Microbiology 0-3
Prerequisite: BO 412

“The relationship of habitat to the occurrence of microorganisms on foods:
environmental factors affecting the growth of various microorganisms in
foods; microbiological action in relation to food spoilage and food manu-
facture; physical, chemical and biological destruction of microorganisms in

foods; methods for mic of food:stuffs; and public
health and sanitation bacteriology. Mr. Speck.
FS 506. (BO 506) Advanced Food Microbiology 3.0

Prerequisite: FS 505 or consent ol instructor
Frology and physiology of microorganisms important in the manufacture
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and deterioration of various classes of foods; the identification of representa-

tive species of such microorganisms isolated from natural environments;
of and ¥ activity in_culture
for food p i Mr. Speck.

FS 511. Food Science Seminar 01

Prerequisite: Senior or graduale standing and consent of instructor

A review and discussion of scientific articles, progress reports in rescarch

and special problems of interest. Graduate Staff,
FS 512. Special Problems in Food Science 1-3 (arranged) fs.
Prerequisite: Senior or graduate slandmg and consent of instructor
Analysis of scientific, of current inter-

est in foods. The scientific appralsal and solution of a sclected problem.
The problems are designed to provide training and experience in research.
Graduate Staff.
FS 521, 522. Technology of Fruit and Yegetable Products 3.3
Prerequisite: BO 412
5 .

p of princi and methods of preservation of
fruits and including studies of
and visits to food processing plants. Mr. Hoover.

Courses for Graduates Only

FS 601. Seminar in Food Science 1-1
Preparation and presentation of scientific Iapers, progress reports of re-
search and special topics of interest in fo Graduate Staff.

FS 602. Special Research Problems in Food Science  Credits by arrangement
Directed research in a specialized phase of food science desngncd to pro-

vide experience in research meth y and phy. Graduate Staff.
FS 603. Research in Food Science Credits by arrangement
Original research preparatory to the thesis for the Master of Science or
Doctor of Philosophy degree. Graduate Staff.

SCHOOL OF FORESTRY

Graduate Faculty

Professors: RICHARD JoserH PRESTON, Dean, Roy MErwiN CawrtER, ERric L.
Eriwoop, ARTHUR KELMAN, JoE O. Lammi, T. EWALD MAKI, ALFRED J.
Stamm, Bruce J. ZoseL

Associate Professors: CLARENCE ARTHUR HART, Wirtian DyKsTRA MILLER,
Tromas O. PERRY

Assistant Professors: Aipos C. BAREFOOT, MAURICE H. FARRIER

The School of Forestry offers graduate work leading to the master’s and
the Doctor of Philosophy degrees. Two types of master’s programs arc avail-
able to the graduate student.

The professional degrees of Master of Forestry and Master of Wood
Technology are offered for students who are interested in advanced applica-

tions of incip to the speciali fields of forestry. The
course program emphas)zes professional specialization. ‘I'licre is no language
requirement.

The degree of Master of Science is offercd for the student who contem-
plates a career in research, in teaching, or both. The coursc of study for
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the Master of Science degree provides for a comprehensive knowledge of
forest management or wood technology and furnishes the training essential
for successful rescarch in these fields. Training is broadly-based and etn-
phasizes fundamental scicnce. ‘Ihere is both a thesis and language require-
ment.

I'he Doctor of Philosophy degree is available to forestry students of high
intellcctual capacity who can d the ability to und original
research and scholarly work as the highest levels.

Candidates for the master's degree fall under one of the following cate-
gorics:

1. Students with a bachelor’s degree in forestry from a school of recognized
standing. Thesc students may secure the master’s degree in one academic
year.

2. Students with a bachelor's degree, other than in forestry, from a col-
lege, university, or scientific school of high standing. These students may se-
cure the master's degree in two academic years provided they have the re-
quirements in botany, chemistry, and mathemtaics required in the freshman
and sophomore years of the curricula. Candidates for the degree of Master
of Forestry or Master of Science in forest management who do not hold an
undergraduate degree in forestry must start their program with the summer
camp.

3. Students not possessing a bachelor's degree may earn, through proper
selection of courses. a Bachelor of Science degree in one of the forestry cur-
ricula at the end of the fourth year and a master’s degree in forestry or
wood technology at the end of the fifth year.

A wide and rapidly ding field of emj ibilities is available
in the Southeast to young men trained in forestry. Until recent years most
job opportunities were with government agencies in managing public for-
ests. This field still constitutes a major source of employment. These agen-
cies include state and federal forest services, extension services, and other
groups such as the Soil Conservation Service and the Tennessee Valley
Authority.

In recent years job opportunities with piivate industries have expanded
greatly. In:reasing numbers of technically trained young men are entering
a wide varnuy c[ professional positions in the ﬁclds of forest land manage-
ment, logging, ling, veneer and plywood
manufacturing, pulp and papermaking, kiln drying, wood preservation,
plastics and other chemical derivatives of wood, and the manufacture of
wood products such as furniture, dimension stock, and various prefabricated
items.

Graduate training offers tangible well-established values to young men
of proven ability. The demand for men with advanced degrees in forestry
has far exceeded the supply for many years.

Graduate preparation is essential for the specialists which are needed in
many fields. Training through the master's degree is almost a requirement
for men entering college teaching and public or industrial research. State
and federal agencies as well as forest industrics are employing research in-
vestigators at unprecedented levels.

The continuing rapid expansion of southern forestry has resulted in a
corresponding expansion in the need for trained men. As a general rule most
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employers will prefer a candidate with graduate training. While forest in-
dustry and public forest administration does not normally require graduate
training, increasing numbers of positions in these fields are being filled by
men with advanced forestry degrees, particularly the master's degree.

‘The administrative offices of the School of Forestry are located in Kilgore
Hall. The first floor houses portions of the Wood Products Laboratory and
the second and third floors consist of laboratories, library, classrooms, and
offices. The Reuben B. Robertson Pulp and Paper Laboratory provides
12,000 square feet of space for teaching and research in the production of
pulp and paper. The Brandon P. Hodges Wood Products Laboratory pro-
vides 18,000 square feet of space for pilot plant installations for product
development work in the manufacture of lumber, veneer, plywood, particle
board, i structures, i and other i wood products.

The School of Forestry now owns, or has access to, over 80,000 acres of
forest land located in six tracts and representing major forest types in the
State. The largest tract is the Hofmann Forest on the coastal plain which
is operated by the North Carolina Forestry Foundation for the benefit of
the School of Forestry. The Hill Forest in Durham County, the Hope Valley
Forest in Chatham County, the Goodwin Forest in Moore County, and the
Schenck Memorial Forest in Wake County include representative types of
the Piedmont area. The Wayah Recreational Area of the North Carolina
National Forest near Franklin is located in a typical mountain forest, and
facilities at this area, leased from the Government, supplement the pre-
viously established forestry camps of the Hofmann and Hill Forests and
provide the School with permanent, well-equipped, modern camps in each
of the three major regions of the State.

An extensive research program in the fields of wood products, genetics
and g p by the Agri Experiment Station, the
U. S. Forest Service, and the lumber, plywood, furniture, pulp and paper,
and particle board industries provides broad opportunities for graduate
research at the master’s and doctoral level. These programs offer research
assistantships for graduate students whose backgrounds qualify them. Much
valuable equipment is made available by industry for research in wood
technology and it is accessible to the graduate student working in this area.

Courses for Advanced Undergraduates

FOR 403. Paper Process Analysis 0-3
Manufacture of several types of papers with particular attention to stock
preparation, sizing, filling and coloring. The finished products are tested
physically and chemically and evaluted from the standpoint of quality and
in comparison with the commercial products they are intended to duplicate.
Mr. Hitchings.

FOR 404. Management Analysis

Application of management, logging, silvicultural and utilization practices
on assigned areas. Each student must make 2 forest survey ol an individual

area and submit a record. Messrs. Lammi, Miller.
FOR 405. Forest Inventory 5 0-3
Timber estimating and data compilation. Messrs. Lammi, Miller.
FOR 411, 412. Pulp and Paper Unit Processes 33

Principles of operation, construction and design of process equipment in the
pulp and paper industry. Mr. Cook.
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FOR 413. Poper Propertics and Additives 4.0
Physical, chcmical and microscopical examination of experimental and
commercial papers and cvaluation of the results in terms of the utility of
the product tested. Messrs. Cook, Landes.
FOR 422. Forest Products 3-0
Prercquisites: FOR 201, CH 203 or 426
The source and method of obtuining derived and manufactured forest
products other than lumbel Mr. Carter.
FOR 423. Logging ond Milling 3.0
Timber harvesting and transportation methods, equipment and costs: safety
and supervision; manufacturing methods with; log and lumber grades.
Mr. Buc[ool

FOR 432. Merchandising Forest Products 2-0
Principles and practices in the distribution and marketing of the products

obtaincd from wood; and of of retail. cons ion and
wholesale outlets. Mr. Carter.
FOR 434. Wood Operations | 3.0
Prerequisites: FOR 301 2

Organization of wanufacturing plans producing wood preducts including
company organization, plant layout, production planning and control. Analy-
sis of typical maunfacturing operations in terms of process, equipment, sizc
and product specification. The organization and operation of Wood Prod-
ucts markets. Mr. Barefoot.
FOR 435. Wood Operations Il 0-
Prerequisites: FOR 301, 502

The application of the techniques of operations analysis to management de-
cision making in the wood products field. Choice of products to manufacture.
Allocation of production resources. Development of product distribution

systems. Mr. Barefoot.
FOR 441. Design of Wood Structures 0-3
Prerequisite: EM 311

Strength and related properties of commercial woods; standard A.S.T.M.
strength tests: loughness; tmber [astenings; design of columns; simple, lami-
nated and box beams; trusses and arches. Mr. Thomas.
FOR 444. Introduction to Quality Control 0-3
Prerequisite: ST 361
A study of methods used to control quality of manufactured wood products.
Control charts for variable and attributes. Acceptance sampling techniques.
Mr. Barefoot.

FOR 461. Paper Converting 0-1
A survey of the principal processes by which paper and pager board are
fabricated into the utilitarian products of everyday use. Mr. Landes.

FOR 462. Artificiol Forestation 0-2
Production collection. extraction, and storage of forest tree seeds; nursery
practice; field methods of planting. Mr.” Maki.

FOR 463. Plant Inspections 0-1

One week inspection (rips covering representative manufactures of pu]p
paper and papermaking equipment. fF.
FOR 471. Pulping Process Analysis 4-0
Preparation and evaluation of the scveral types of wood pulp. The influence
of the various pulping and bleaching variables on pulp quality and studied
experimentally and these data evaluated critically. Mr. Hitchings.
FOR 481. Pulping Processes and Products 0-2
Prerequisites: FOR 202, CH 203 or 221

Fiber manufacturing process and equipment; wall, insulation and contain-
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er board products; manufacture of roofing felts; pulp products manufactur-
ing; resin and specialty products, lignin and wood sugar products.
Mr. Landes.
FOR 482. Pulp and Poper Mill Management -
A survey of the economics of the pulp and paper industry is followed by
a study of the work of the several departments of a paper mill organization
0 ini thy

and the fi i of the ives wh em. Mr. Cook.

FOR 491, 492. Senior Problems Credits arranged

Problems selected with faculty approval in the areas of management or

technology. Staff.
Courses for d and Ad d Undergrad

FOR 501. Forest Valuation 3-0

Prerequisite: FOR 372

The theory and techniques of valuation of forest land, timber stands, and
forest practices as investments and for appraisals of damage. Risks and
hazards in forestry as they apply to forest investments, [orest insurance, and
forest taxation. Mr. Bryant.
FOR 511. Silviculture 0-3
Prerequisites: FOR 361, BO 421
The princi an icati f il

P F PP o and reproductive methods
of cutting; controlled burning, silvicides, and other methods of hardwood
control. The application of silvicultural methods in the forests of the United
States. Mr. Miller.
FOR 512. Forest Economics 3.0
Prerequisites: FOR 372, EC 201

Economics and social value of forests; supply of, and demands for forest
products; land use; forestry as a private and a public enterprise; economics

of the forest industries. Mr. Lammi.
FOR 513. Tropical Woods 0-2
Prerequisites: FOR 203, 301

Structure, identification, prop ch istics and usc of tropical woods,
especially those used in plywood and furniture. Mr. Barefoot.

FOR 521, 522. Chemistry of Wood and Wood Products 33
Prerequisites: FOR 202, CH 215, 426, PY 212
Fundamental chemistry and physics of wood and wood components; pulp-

ing principles; electrical and thermal properties. Mr. Stamm.
FOR 531, 532. Forest Management 33
isite: Fi 872. C isite: FOR 511

P
Management of timber lands for economic returns; the normnal forest taken
as the ideal; the application of regulation methods to the forest.
Mr. Bryant,

FOR 533. Advanced Wood Structure ond Identification 2.0
Prerequisite: FOR 202

Advanced microscopic identification of the commercial woods of the United
States and some tropical woods; microscopic anatomical features and labor-

atory techniques. Mr, Barefoot.
FOR 553. Forest Photogrammetry 0-2
Prerequisites: FOR 372, 531

ion of aerial p it determination of density of timber
stands and areca mapping. Mr. Bryant.
FOR 571. Advanced Forest Mensuration 3-0

Prerequisites: ST 311, FOR 372 .
Study of cyclical variation in growth of individual trees and stands; analysis
of stand structures in even-aged versus all-age stands; general concepts of
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growing stock levels on yiclds; cvaluation of growth prediction methods.
Mr. Maki,

FOR 572. Forest Policy 3-0

Prerequisites: EC 201, FOR 219. Corequisite: FOR 531

Analysis of the forest policies of the United States and sclected foreign

countries; criteria for their evaluation; appraisal of current policies and

alternatives. Mr. Lammi,
FOR 573. Methods of Rescarch in Forestry Credits Arranged
Prercquisite: Scnior or Graduate Standing

Research procedurcs, problem outlines, pre ion of results; ¢

of selected studies by forest rescarch organizations; sample plot technique.
Messrs. Maki. Ellwood, Zobel.

FOR 591. Forestry Problems Credits Arranged

Prerequisite: Senior or Graduate Standing

Assigned or sclected problems in the field of silviculture, logging, lumber

manufacturing, pulp technology, or forest management. Staff.

Courses for Graduates Only

FOR 601. Advanced Forest Management Problems Credits Arranged
Prerequisite: Graduate Standing

Directed studies in forest management. Graduate Staff.
FOR 603. Te:l\nclogy al WOod Adhesives 3or3
Prerequisites: CH 425, FOR 433

The fundamentals of :dht ves as apphed to wood-1o wood and wood-to-
mcul bonding. Technology of adhesives. Preparation and use of organic
Testing of adl and eval of quality of adhesives and
bonded joints. Mr. Hart.
FOR 604. Timber Physics 3or3
Prerequisite: FOR 441
Density, specific gravity and moisture content variation affecting physical
properties; physics of drying at high and low temperatures; thermal, sound,
light and electrical properties of wood. Messts. Ellwood, Hart,
FOR 605. Design and Control of Wood Processes. 3or3
Prerequisite: FOR 604
Design and operational control of equipment for processing wood.
Mr. Ellwood.
FOR 606. Wood Pmm Anulyns 3.0
Prercquisites: FOR 512, 604
Analysis of wood prccess through the solution of comprehensive problems
involving the physics of temperature and moisture relations. Mr. Ellwood.
FOR 607. Advanced Quuhry Cenlul 0-3
Prerequisites: FOR 606, ST 515
Advanced statistical qu1h(y control as applied to wood processing.
Mr. Hart.
FOR 611. Forest Genetics 3or3
Prerequisites: GN 411 and permission of instructor
Application of genetic principles to_silviculture, management and pulp
utilization. Emphasis is on variations in wild popul:mnns on the bases for
selection and desirable qualities and on fundamentals of controlled breeding.
Mr. Zobel.
FOR 621. Advanced Wood Technology Problems. Credits Arranged
Prerequisite: Graduate Standing
Selected problems in the field of wood technology. Graduate Staff.
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FOR 671. Problems in Research Credits Arranged
Prerequisite: Graduate Standing
Specific forestry problems that will furnish material for a thesis.

Graduate Staff.
FOR 681. Graduate Seminar 11
Prerequisite: Graduate standing in Forestry or closely allied fields
Presentation and discussion of progress reports on research, special problems
and outstanding publications in forestry and related fields.

Graduate Staff.

‘DEPARTMENT OF GENETICS
Graduate Faculty

Professors: HAroLD FRANK RoBinson, Head, CAREY Hoyt BosTiAN, DANIEL
SwARTWOOD GROsCH, WARREN DURWARD HANSON, BENJAMIN WARFIELD
SMITH, STANLEY GEORGE STEPHENS

Associate Professors: Ken-Icut Kojima, DALE FREDERICK MATZINGER

Assistant Professors: THerese MARIE KELLEHER, LAWRENCE EUGENE MET-
TLER, ROBERT HARRY MoLL, A. C. TRIANTAPHYLLOU

A iate Members of the G ics Faculty

Professors: Frep DERwWARD COCHRAN, CorLumsus CLARK COCKERHAM, DAN
UrricH GersTEL, EDWARD WALKER GLAZENER, WALTON CARLYLE GREGORY,
PAauL HENRY HARVEY, FRANK Lroyp HAYNEs, Jr., Teppy THEODORE HER-
BERT, GUY LANGSTON JonEes, KENNETH RAYMOND KELLER, JAMES EpwArD
LEGATES, THURSTON JEFFERSON MANN, GORDON KENNEDY MIDDLETON, PHILIP
ArTHUR MiLLER, ELMER LEON MOORE, HAMILTON ARLO STEWART, NAsH
Nicks WINSTEAD, BRUCE JouN ZOBEL

Associate Professors: JAY LAWRENCE APPLE, ERNEST OscAR BEAL, WiLLIAM
Lowery BrLow, CHARLES ALoysius Bris, EMMETT URCEY DILLARD, JAMES
WALKER HARDIN, RicHARD RoBerT NELsoN, TuomAs O. PErrY, LyYLE
LLEWELLYN PHiruips, DANIEL TOWNSEND PoPE, DONALD LORAINE THOMP-
soN, Davip H. TimoTHY

Assistant Professors: WiLL ALLEN Copg, Joun WesLey Duorey, DoNALD
ALLEN EMERY, GENE JOHN GALLETTA, JosHuAa A. LEE, Joun O. RAwLINGS,
Opis WAYNE RoBIsON

Graduate study under direction of the genctics faculty may enable the
student to qualify for the Master of Science or the Doctor of Philosophy
degree. A candidate for the master's degree must acquire a thorough under-
standing of genetics and its relation to other biological disciplines and
must present a thesis based upon his own research. In addition to a com-
prehensive knowledge of his ficld, 3 candidate for the doctorate must
demonstrate his capacity for indep and p in
genetics.

At North Carolina State College there arc no sharp divisions along de-
partmental lines between theoretical and applied aspects of genetic research.
The members and associate members of the genetics faculty are located in
nine different departments of the School of Agriculture, the School of
Forestry, and the School of Physical Sciences and Applicd Mathematics.
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They are studying an extremely wide range of genetic problems and are
utilizing not only the “classic” 1 y material (Drosophila,

mice) but also farm animals and agricultural and horticultural plants of the
region. A student has, therefore, a wide choice of research problems in any
of the following fields: cytology and cytogenetics, physiological and irradia-
tion genetics, forest genetics, population genetics, and the application of
quantitative genetics to breeding methodology. Arrangements with the Uni-
versity of North Carolina, School of Medicine enable specialized study in
human and medical genetics.

The offices and laboratorics of the department are located in Gardner
Hall with greenhouse facilities adjacent to the building. A genetics garden
for use in the intensive research with plants and teaching functions is
located three miles from the departmental offices. The departmental staff
and the associate faculty members in animal science, botany, crop science,
horticultural science, poultry science, plant pathology, experimental statistics,
and forest management are most fortunate in being able to draw upon the
extensive facilities of the North Carolina Agricultural Experiment Station.

Courses for Advanced Undergraduates

GN 411. The Principles of Genetics 3or3

Prerequisites: BO or ZO 103

An introductory course. The physlczl basis of inheritance; genes as units
and

of heredity and ] q aspects of genetic

variation. Mr. Bostian.
Courses for Grad and Ad d Und di

GN 503. (See ANS 503. Genetic Improvement of Livestock.)

GN 512. Genetics 4-0

Prerequisite: GN 411
Intended for students desiring more llxorough and detailed training in fun-

damental genetics with some p aspects.
conduct individual laboratory pmblems) Mr. Grosch.
GN 513, Cytogenetics | 40

Prerequisite: GN 512 or with consent of instructor

The chromosomes as vehicles of heredity. Mitosis and meiosis as bases of
genetic stability and recombination. Structural and numerical aberrations
and their effect upon the breeding systems of plants and animals. Inter-

specific hybrids and polyploids. Lectures and laboratory. Mr. Gerstel,
GN 520. (See PO 520. Poultry Breeding.)
GN Biological Effects of Radiations 0-3

32,
Prerequsite: ZO 103 (or with consent of instructor)
Qualitative and quantitative effects of radiations (other than the visible
spectrum) on biological systems, to include both morphological and physio-
logical aspects in a consideration of genetics, cytology, hxstology. and mor-
phogenesis. Mr. Grosch.
*GN 540. Evolution 3-0
Prerequisite: GN 411
The facts and lheones of evolution in plants and animals. The causes and
consequences of organic diversity. Mr. Smith.

* Offered in 1962-63 and alternate yeors.
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GN 541, CS 541 and HS 541, Plant Breeding Methods 3-0
Prerequisites: GN 512 and either ST 511 or consent of instructor
Principles and methods of plant breeding. Graduate Staff.
GN 542. (See CS 542 or HS 542. Plant Breeding Field Procedures.)

**GN 550. Experimental Evolution 0-3

Prerequisites: GN 512 and either GN 513 or consent of instructor

Experimental evolution deals primarily with micro-evolutionary processes
examined at the inter- and intra-specific population level. A review of the
results from experimental population studies and analyses of natural popu-
lations concerning variation patterns and adaptation, natural selection,

P P g Ppop breeding structure, isolating me-
chanism, etc., is made and interpreted in relation to Neo-Darwinian concepts
of the origin of species. Mr. Mettler.

Courses for Graduates Only
GN 602. (See ANS 602. Population Genetics in Animal Improvement.)
*GN 607 and PP 607. Genetics of Fungi 3-0
Prerequisite: GN 512 or equi and consent of instructor.
Review of major contributions in fungus genetics with emphasis on prin
ciples and theories that have evolved in recent developments.

Mr. Nelson.
GN 611. (See FOR 611. Forest Genetics.)
**GN 614. Cytogenetics Il 0-3
Prerequisites: GN 513 or consent of instructor
by and di: i the ¢ ic analysis of natural and experi-

mental material, plant and animal. Assigned exercises and student projects.
The course provides the student with a working knowledge of cytogenetic

procedure. Mr. Smith.
GN 626. (See ST 626. Statistical Concepts in Genetics.)
**GN 631. Mathematical Genetics 3-0

Prerequisites: GN 512 and ST 511 or consent of instructor
History of mathematical biology, role of mathematical concepts in the devel-
opment of genetic science, theory of genetic recombination, dynamics of

genetic population. Mr. Kojima.
. _ Physiological Genetics 0-3
Prerequisite: GN 512

Recent advances in physiological genetics. Attention will be directed to
literature on the nature and action of genes, and to the interaction of
heredity and environment in the expression of the characteristics of organ-
isms. Mr. Grosch.
GN 641, Colloquim in Genetics 22
Prerequisites: Graduate standing, consent of instructor
Informal group discussion of prepared topics assigned by instructor.
Graduate Staff.

GN 651. Seminar 1-1
Prerequisite: Graduate standing
GN 661. Research Credits by Arrangement

Original research related to the student's thesis problem.

A maximum of six credits for the Master's degrec; by arrangement for the

Doctorate. Graduate Staff.

GN 671. Special Problems in Genetics Tto3— 1t 3

Prerequisites: Advanced graduate standing and consent of instructor

Special topics designed for additional experience and rescarch training.
Graduate Staff.

* Offered In 196263 ond alternate years.
** Offered in 1963-64 and alternate years.
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GEOLOGICAL ENGINEERING
See Department of Mineral Industries

DEPARTMENT OF HISTORY AND POLITICAL SCIENCE
Graduate Faculty

Professors: PrestoN Witniant Epsatr, Head, Makviy L. Brown, Jr., Frep
Vireie. Camet, Jr., Joun TyLEr CALDWELL, STUART NOBLIN

Associate Professors: BURToN FLOYD BEERs, WILLIAM JosEPH BLOCK, ABRAHAM
TlorTzaaN

No graduate degrecs are offered in history or political science at State
College. Graduate programs leading to advanced degrees in this field are
offered at the University of North Carolina at Chapel Hill. The courses
listed below are eligible for graduate credit when they form a part of an
approved graduate program in other departments, and work in history and
political science may serve as a minor field.

Courses for Advanced Undergraduates

HI 401. Russian History 3
Ihis course presents the major trends in Russian social, political, economi
and cultural history, with emphasis on the nineteenth and twentieth cen-
turies. USSR policy is studied in relation to the full sweep of Russian hmory
HI 402. Asia ond the West
A history of Asia ftom the mid nineteenth century to the present with em~
phasis on Asian nationalism and conflict with the imperial powers.
HI 409. Colonial America 2-0
A study of the devclopment of the American colonies in the seventeenth
and cighteenth centwmies, with special emphasis on European backgraunds
HI uz. Recent United States History
A study of the main current in American political, economic, social, and
dlplom:mc history of the 1wenuclh century.

| 422. History of Scienc 3.0
A study of the evolution ol’ science {rom antiquity to the present with par-
ticular attention given to the impact of scientific thought upon selected
aspects of western civilization. The course provides a broad perspective of
scientific progress and shows the interrelationship of science and major
historical developments.

33, American Agricultural History 3.0

Historical developments of agriclultural activity in the United States from
the transfer of western Europeau agriculture to America to the present,
with particular emphasis on the historical place and importance of agri-
cultwie in American life.
PS 401. American Parties and Pressure Groups 3or3
After a brief survey of those features of American government essential
(0 an understanding of the political process, the course proceeds to examine
the American electorate and public opinion and devotes its major attention
to the nature, organization, and programs of pressure groups and political
parties and to their efforts to direct opinion, gain control of government,
and shape public policy. Special attention is given to party organization and
pressure group activity at the governmental level and to recent proposals to
improve the political party as an instrument of responsible government.




THE GRADUATE CATALOG 109

PS 406. Problems in North Carolina Government 0-2
Prerequisite: PS 201 or an acceptable substitute.

Selected problems arising from the op of the istra-
tive, and judicial machinery in North Carolina. In addition to acquiring a
comprehensive view of these problems each student will make an intensive
study of a special phase of one of them.

PS 431, International Organization 3-0
Prerequisite: PS 201 or HI 205 or an acceptable substitute

A study of the evolving machinery and techniques of international organi-
zation in the present century with particular emphasis on recent develop-
ments. The actual operation of international organization will be illustrated
by the study of selected current international problems.

PS 452. The Legislative Process 0-3
A study of the formulation of public policy from the institutional and be-
havioral viewpoints. Important current legislative problems at the con-
gressional and state legislative levels will be sclected and will serve as a
basis for analyzing the legislative process.

HI, PS 461. The Soviet Union 0-3
An analysis of the structure and function of the major Soviet economic, poli-
tical, and social institutions with special stress on the historical roots and
continuity of Russian civilization. The course is presented in three equal
phases of approximately five weeks each, covering Russian history, Soviet
government, and Soviet economy.

Courses for di and Ad d Und d

PS 501. Modern Political Theory 3-0
Prerequisite: PS 201 or HI 205 or an acceptable substitute
A study of the state and its relationship to individuals and groups, ap-
proached through the reading of selected passages from the works of out-
standing political philosophers from the sixteenth century to the present.
Mr. Holtzman.
PS 502. Public Administration 0-3
Prerequisite: PS 201 ol T PS 232 or an acceplabk‘ substitute

A study of the p in a democracy,

including such matters as P 1, fiscal Te-
lationship to the legislative and ]udlcnzl i control of ini; i
agencies and policies, and public relations. Mr. Block.

PS 510. (EC 510) Public Finance

Prerequisite: The basic course in Economics required by the degree: grzntmg

school.

A survey of the theories and practices of government taxing, spending, and
1 relationships and administrative

8
pracuces and problems. Mr. Block.
PS 512, American Constitutional Theory 0-3
Prerequisite: PS 201 or an zccepmhlc substitute

Basic doctrines, i law, judicial review,
individual rights and political privileges, and national and state power.
Special attention is given to the application of these doctrines to the regu-
lation of business, agriculture, and labor and to the rights saleguarded by
the First, Fifth, and Fourteenth Amendments to the Constitution.
Mr. Cahill or Mr. Edsall.

HI 534, (Same as RS 534) Farmers’ Movements 0-3
Prerequisite: 3 credits in American history, American government. sociol-
ogy or a related social sciencc.
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A history of ugticultnal organizations and movements in the United States
and Canada principally since 1865, cmphasizing the Grange, the Farmers'
Alliance, the Populist revolt, the Farmers' Union, the Farm Bureau, the
Equity socicties, the Nonpurtisan League, cooperative markcung, govern-
ment programs, and present problems. Mr. N

Courses for Graduates Only

PS 610. Applied Principles of Public Administration 2-4 by arrangement
Prerequisite: PS 502 or an acceptable substitute
An advanced coursc in administrative principles and methods. Students will
perform individual or group rescarch, under supervision, in specific admin-
istrative topics within the context of those public agencics which function
in their respective fields of technology. Mr. Block.
620. Problems in Political Science 2-4 by arrangement
Prercquisite: Advanced graduate standing
An independent advanced research cowse in selected problems of govern-
ment and politics. The problems will be chosen in accordance with the needs
and desires of the students registered for the course. Graduate Staff.

DEPARTMENT OF HORTICULTURAL SCIENCE

Graduate Faculty

Professors: Freo Derwarn Cocnras, Head, Moxroe Evans GARDNER, FRANK
Liovp HAYNES, JR. JouN MITCHELL JENKINS, JR.

Associate Professors: WALTER ELMER BALLINGER, LEATON JoHN KUSHMAN,
Crarence Lestie McConss, DaNiEL Towns! Pore

Issistant  Professors: THOMAs FRANKLIN CANNON, GENE JoHN GALLETTA,
Congan HEXRY MILLER, ROBERT JOHNSON SCHRAMM, JR.

]

The Department of Horticultural Science offers the Master of Science de-
aree and the professional degree, Master of Horticulture. Evidence of high
scholastic achievement in the basic biological sciences is particularly desir-
able for students who expect to study for the Master of Science degree in
horticulture.

The department has excellent greenhouses, laboratories, cold storages, and
access to adcquale field plols for graduate training in crop production,
plant propagation, nutrition and physiology, biochemistry, morphology,
plant breeding, cytology, and post-harvest physiology. The greenhouse range
covers over 30,000 square feet of space and has twenty-one sections, each
containing individual temperawre and light control equipment. Laboratory
facilities include four analytical laboratories, two cytological and anatomical
laboratorics. one soil testing laboratory for greenliouse control, one radio-
isotope laboratory. and one landscape and floral design laboratory. Post-
harvest facilities include, fourteen c
storage rooms; and grading, w1shmq and packaging :quxpm:n( These com-
hined facilities provide a wide variety of opportunities in basic and tech-
nical research in the horticultural field. An extensive, and varied assortment
of plant materials is available for use in graduate programs.

The wide variations in climate and soils in North Carolina, from the
coast 10 the mountains, make possible the study of plant responses under
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these varied conditions. Land and facilities for horticultural research are
available on ten of the outlying stations located throughout the State.

The opportunities for employment after advanced training include teach-
ing and research in state and privately endowed educational institutions;
research and regulatory positions with the United States Department of
Agriculture, both foreign and domestic; extension specialists and county
agents; research, production and promotional work with food, chemical, and
seed concerns; orchard, nursery and greenhouse supervisors: and insp.ctors
and quality control technologists.

Courses for Ad d Und. J

S 411. Nursery Management 3.0
Prerequisites: BO 103, SSC 200
The principles and practices involved in the production, management, and
marketing of field-grown and container-grown nursery plants. Field trips
will be taken. Mr. Cannon.
HS 421. Fruit Production 3.0
Prerequisites: BO 103, SSC 200
A study of identification, adaptation, and methods of production and market-
ing of the principal tree and small fruits. Modern practices as related to

selection of sites, 1 practices, and
‘marketing procedures will be discussed. Mr. Correll.
HS 432, Vegetable Production 0-3
Prerequisites: BO 103, SSC 200
A study of the origin, importance, ibution, b i i ips, and
principles of production and marketing of the major vegetable crops.
Mr. Miller.
HS 441, Floriculture | 3.0

Prerequisites: BO 108, SSC 200

The scope and importance of the commercial flower industry; the basic
principles and practices involved in the production and marketing of flowers
grown in the grecnhousc and in the field. Mr. Randall.
HS 442, Fl 0-3
Prerequisites: BO 103 SSC 200

Principles and methods of production of commercial flower crops in the

greenhouse and in the field, fer! moisture,

and light relationships, insect and disease control, and mzrkcung of cut
flowers and pot plants. Mr. Randall.
HS 471. Arboriculture 0-

Prerequisites: BO 103, SSC 200

A study of the principles and practices in the carc and maintenance of orna-
mental trees and shrubs, such as pruning. fertilization, control of insects and
diseases, and tree surgery. Field trips will be taken. Mr. Cannon.
HS 481. Breeding of Horticultural Plants 3-0
Prerequisite: GN 411

The application of genetic and other hlo[oglca] sciences to the improvement

of horticultural crops. Messrs. Galletta, Henderson.
Courses for Grad and Ad d Undergrad
HS 501. Research Principles Credits by Arrangement

Prerequisite: Permission of Instructor
Investigation of a problem in horticulture under the direction of the in-
structor. The students obtain practice in experimental techniques and pro
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cedures, critical review of litcrature and scientific writing. The problem
may last one or two semesters. Gredits will be determined by the nature of

the problem, not to exceed a total of 4 hours. Graduate Staff.
HS 541. (GN 541 or CS 541) Plont Ble:dmg Methods 3-0
Prerequisites: GN 512; Recommended: 511

An advanced study of methods of plant br(cllmg as related to principles and

concepts of inheritance. Messrs. Timothy, Haynes,
HS 542. (GN 542 or FC 542) Plant Breeding
Field Procedures 2 in Summer Sessions

Prercquisites: HS 511 or €S 511 or GN 511
Laboratory and field study of the application of various plant breeding
techniques and methods used in the improvement of economic plants.

Staff.
HS 552. Growth of Horticultural Plants 0-3
Prerequisite: BO 421
A study of the cffect of nutri 1 water, light p ang
growth substances on horticultural plants. Mr. Schramm,
S 562. Pbsv»Hcvvesl Physiology 0-3

Prerequisite: BO

A study of b s physiological changes that occur during handling,
transportation. and stotage which affect the quality of horticultural crops.
Consideration will be given to pre- and postharvest conditions which influ-
ence these changes. Messrs. McCombs, Ballinger.
HS 581. Senior Seminor 11
Prerequisite: Senior in Horticulture

Presentation of scientific articles, progress reports in research, and special
problems in horticulture and related felds. Mr. Gardner.

Courses for Graduates Only

HS 621. Methods and Evaluation of Horticultural Research 3-0
Prerequisite: Graduate standing
Principles and methods of research in the field of horticulture and their

application to the solution of current problems. Critical study and evalua-
bli C

tion of scientific | and pr
of data. Mr. Cochran.
HS 641. Research Credits by arrangement

Prerequisite: Graduate standing in Horticulture, consent of Chairman of
Adv. Comm.

Original research on specific | ems in fruit, veg and 1
crops. Thesis prepared should be worthy of publication. A maximum of 6
credits is allowed toward the Master of Science degree; no limitation on
credits in Doctorate program. Graduate Staff.
HS 651. Seminar 11
Prerequisite: Graduate standing

Presentation of scientific articles and special lectures. Students will be re-
quited to present one or more papers. Attendance of all graduate students
is required. Graduate Staff.

DEPARTMENT OF INDUSTRIAL ARTS
(See School of Education)

DEPARTMENT OF INDUSTRIAL EDUCATION
(See School of Education)
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DEPARTMENT OF INDUSTRIAL ENGINEERING
Graduate Faculty

Professors: CLIFTON A. ANDERSON, Head, ROBERT GORDON CARSON, JR., ROBERT
‘W. LLEWELLYN
Visiting Professor: RuboLPH WILLARD

The Department of Industrial Engineering offers graduate study leading
to the Master of Science degree. The courses in this department refiect the
new emphasis in the so-called operations research approach to the field.

Industrial engineering is concerned with the technical details of organiz-
ing men, materials, machines, capital and other resources to improve the
efficiency of manu[nclunng, pmccmng, and distribution activities. The basic
education in ind izes the utilization of the engi-
neering sciences and ‘mathematical and statistical analyses in the solution
of planning, operating and control problems.

Courses for Advanced Undergraduates

1E 401. Industrial Engineering Analysis 3.0
Prerequisites: IE 304, MA 405, ST 362

An introductory course in some of the more recently developed operations
research techniques; applications of dynamic programming, replacement
theory, Markov processes, queueing theory, linear programming; graphical
methods of solutions; information theory and servomechanisms in Indus-
trial Engineering. A balance will be sought between theory and practical
applications.

IE 402. Industrial Engineering Analysis 0-3
Prerequisite: IE 401

Continuation of IE 401.

IE 408. Production Control 3-0
Planning, an ing of p in f: ing opera-
tions; conversion of sales reqmremems into produmon orders; construction
of production budgets and their relation to labor, materials and machines;

laboratory project i g the devel and of of the produc-
tion control system of a (ypn(al planl
IE 425. Sales and Distribution Me!hods . 0-2

An analysis of the the
effect of increased producuvny an salcs and dlslnbunon channe]s dcvclcp
ment and cw and p s, Sales
training and sales tngmeenng programs,
IE 430. Job Evaluation and Wage Incentives 0-3
Job_ analysis, classification and specification. Grading, ranking, factor com-
parison and point systems of job luation in rates
for job content. Wages surveys and merit rating. Utilization of time stan-
dards in design, installation and operation of financial incentive plans.
Comparison of various wage and salary plans. Effect of wage payment
methods on industrial relations practices.
IE 443. Quality Control 0-3
Economic balance between cost of quality and value of quality, and tech-
niques for accomplishing this balance. Organization for, specification and
uulnauon of quality controls. Statistical theory and analyses as applicd to
control charts, procedures and
control of production.
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Courses for d and Ad d Undergrad
1E 515, Process Engineering 30
Prerequisites: 1E 401, 413

The technical process of translating product design into a manufacturing
program. The application of industrial engincering in the layout, tooling,
mcthods, standards, costs and control functions of manufacturing. Labora-
tory problems covering producer and consumer products.
Graduate Staff.

IE 517. Automatic Processes 3-0
Prercquisites: 1E 401, 443

Principles and methods for automatic processing. The design of product,
process, and controls. Economic, physical, and sociological effects of auto

mation. Graduate Staff.
IE 521, Control Systems and Data Processing 3.0
Prerequisite: 1E 401

This course is designed to train the student in the problem and techni-
ques required for systematic control of the production process and the
business enterprise. This includes training in the determination of control
factors. the collection and recording of data, and the processing, evaluation
and usc of data. The course will illustrate the applications and use of data
processing equipment and information machines in industrial processes. Case
problems will be used extensively. Mr. Llewellyn.
IE 531. Quantitative Job Evaluation Methods 0-3
Prerequisite: JE 40

A study of statistical and mathematical methods of testing and designing job
evaluation plans. Ranking, contingency. and analysis of variance methods
of testing plans and rating performance. Multiple regression and linear
programming methods of designing plans. Mr. Llewellyn,
IE 543. Standard Data 3-0
Prerequsites: ST 361 or ST 515, one course in motion and time study.
Theory and practice in developing standard data from stopwatch observa-
tions and predetermined time data; methods of calculating standards from
data; application of standard data in cost control. production planning

and scheduling, and wage incentives. Mr. Anderson.
IE 546. Advanced Quality Control 0-3
Prerequisites: IE 301 or ST 36

The statistical foundation of Quality Control are emphasized in this course
as well as its economic implications. Mathematical derivation of most of
the formulas used are given. are treated
and many applications of this puwerful lechnlque are explained.

Graduate Staff.

IE 551. Standard Costs for Manufacturing

Prerequisites: One course in accounting and one course in motion :md
time study.

The development, application and use of standard costs as a management
tool: use of industrial engincering techniques in establishing standard costs
for labor, material and overhead. Analysis of variances and setting of
budgets. Measures of management performance. Mr. Willard.
IE 581.  Project Work 2t06—2t0 6
Prerequisite: Graduate or scnior standing

Investigation and report on an assigned problem for students enrolled in the
fifth-year curriculum in Industrial Engineering. Graduate Staff.
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Courses for Graduates Only

IE 621. Inventory Control Methods 0-3
Prerequisites: 1E 402, IE 521, MA 511
A study of inventory ﬁ)olicy with respect to reorder sizes, minimum points
and production schedules. Simple inventory models, models with restrictions,
price breaks, price changes, analysis of slow-moving inventories. Introduction
to the ing problem in i manufacturing. Applications of
linear and dynamic programming and zero-sum game theory.

Mr. Llewellyn.
IE 651. Special Studies in Industrial Engineering Credits by Arrangement
Prerequisite: Graduate standing
The purpose of this course is to allow individual students or small groups
of students to take on studies of special areas in Industrial Engineering
which fit into their particular program and which may not be covered by
existing industrial engineering graduate level courses. The work would be
directed by a qualified staff member who had particular interest in the
area covered by the problem. Such problems may require individual rescarch

any in the app of industrial eng training to new
areas or fields. Graduate Staff.
IE 671. Seminar 1-1
Seminar di: ion of industrial prob for graduate students.
Case analyses and reports. Mr. Anderson.
IE 691. Industrial Engineering Research Credits by arrangement

Graduate rescarch in Industrial Enginecring for thesis credit.
Graduate Staff.

DEPARTMENT OF MATHEMATICS
Graduate Faculty

Professors: Jonn WesLey Cert, Head, ROBERTs CozArRT BULLOCK, JOHN
MONTGOMERY CLARKSON, WALTER JOEL HARRINGTON, JACK LEVINE, CAREY
GARDNER MUMFORD, PETER MuseN, HowArRD Movess NAHIKIAN, HUBERT
VERN PARK, RAIMOND ALDRICH STRUBLE, JAMES HATTON WAHAB, LOWELL
SHERIDAN WINTON

Associate Professors: GEORGE CHARLEs CALDWELL, CONSTANTINE KASSIMATIS,
DARReLL RHEA SHREVE, HERBERT ELVIN SPEECE

Adjunct Associate Professor: ROBERT TAYLOR HERBST

Assistant Professors: JouN WiLLIAM Bisuir, ROBERT Roy KoORFIIAGE, MORTON
LowENGRUB

Visiting Assistant Professor: Jaco BURLAK

The Department of Mathematics offers graduate studies in applied mathe-
matics leading to the Master of Science and Doctor of Philosophy degrees.
A student entering this graduate program is expected to have had a strong

major in ics, i ing a year of ad d calculus
and at least a semester of advanced modern algebra and a minor in some
mathematically oriented area such as physics, the engincering sciences, or
genetics. He is expected to choose a minor area of study other than mathe-
matics.

Individuals with graduate training in applied mathematics are in great
demand in industry, in governmental laboratories, and in college teaching




116 THE GRADUATE CATALOG

positions. Opportunitics are many and varied in this ficld and include work
as a mcmhu o( a research leam in such areas as sa(Llluc oxhu theory,
vi . acoustics,
solid state physlc‘, nuclear reactor theory, gcaphyslcs. and in applications
of computers in busincss.

The department has available a number of teaching and research assistant-
ships (a student holding a half time assistantship is allowed to carry a study
load of ninc semester hours). Also available for those graduate students
studying toward the Ph.D. degree are a limited number of NDEA and Ford
Foundation fellowships.

Courses for Advanced Undergraduates

MA 401. Intermediate Differentiol Equations 33
Prerequisite: MA 301

“Tlicory of linear independence of solutions of linear diffcrential equations.
variation of parameters, superposition integral, simultaneous linear differ-
cntial equations by transform methods, series solutions, special functions
(Bessel, Legendre, etc.), orthogonal functions, and partial differential equa-
tions by separation of variables.

MA 403. Fundomental Concepts of Algebra 3-0
Prerequisites: MA 202 or MA 212

Integers; integral domains: rational numbers; fields, rings, groups. Boolean
algebra.

MgA 404. Fundumentul Concepts of Geometry 0-3
Prerequisite: MA 202 or MA 212

Foundations of ;;comelr) laws of logic: affine geometry; geometric transfor-

mations; of and non
Euclidean geomctries.

MA 405. Introduction to Determinants and Matrices 33
Prerequisite: MA 202 or MA 212

Properties of determinants: theorems of Laplace and Jacobi; systems of linear
equations. Elementary operations with matrices: inverse, rank, characteristic
roots and eigenvectors. Introduction to algebraic forms.

Courses for Grad and Ad d Undergrad
MA 511.  Advanced Cclculus 1 3.3
Prerequisite: MA 301 and, ly, 2 B h ics courses

Vectors, differential calculus of functions of several \arlables, vector differ
ential calculus, integral calculus of functions of several variables.
Graduate Staff.
MA 512.  Adyanced Calculus " 3-3
Prerequisite: MA 511

Vector integral calculus, infinite series. Graduate Staff.
MA 513, Advoneed Calculus 111 3]
Prerequisite: MA 512

Functions of a complex variable, Fourier series. Graduate Staff.
MA 514. Methods of Applied Mathematics 33
Prerequisite: MA 512

Introduction to difference equations, integral equations, and calculus of

variations. Graduate Staff.
MA 516. Principles of Mathematical Analysis 3-0
Prerequisite: MA 512

The real number system, elements of set theory, limits, continuity, differen-
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tiation, Ri S 1elqes i of f i fi

of Lebesgue theory, axiomatic developmcm of set lhcory, topolog'ncal and
metric spaces. Graduate Staff.
MA 517. Introduction to Point-Set Topology 0-3
Prerequisite: MA 516

A study of basic h ic and general 1 notions of modern

mathematics. Topics include set theory and cardinal numbers, topological
spaces, metric spaces, and elementary discussion of function spaces.
Graduate Staff.
MA 522, Theory of Probability | 33
Prerequisite: MA 511 or consent of instructor
Definitions, discrete and continuous sample spaces, combinatorial analysis,
Stirling’s formula, simple occupancy and ordering problems, conditional
probability, repeated trials, compound experiments, Bayes' theorem, binom-
ial, Poisson and normal distributions, the probability integral, random vari-
ables, expectation. Graduate Staff.
MA 523. Theory of Probability Il 0-3
Prerequisites: MA 405 and MA 522
Binominal, Poisson, and normal distributions, law of large numbers, re-
current events, renewal theory, Markov chains. Characteristic function and

simple ic processes. Introduction to game
theory and linear programming. Graduate Staff.
MA 527. Numerical Analysis | 3-0

Prerequisite: MA 511
Numerical solution of equations, introduction to_the theory of errors, finite-
difference tables and the theory ol
numerical differentiation, and elements of difference calculus.

Graduate Staff.

MA 528. Numerical Analysis Il 0-3

Prerequisite: MA 527

Difference proced ical solution of ordinary
i ial eq least-sq p inal app and Gaus-

sian quadrature. Graduate Staff.

MA 532. Dn“eunnal Equations 11 0-3

Prerequisite: MA 5

Phase-plane concept.s. elementary critical points and stability theory; second
order linear equations with variable coeﬁir:xenu. general linear autonomous
systems; forcez oscillations of linear systems; the method of Frobenius;
Bessel, Legendre and hypergeometric functions; rcgular singular points;

Sturm- Liouville systems; eig P and d Fourier ex-
existence and unie h Graduate Staff.
536. Logic for Digital Computers 3.0
Prerequisite: MA 511
Introduction to logic and formal of digital P il
P and heuristic p i Graduate Staff.
MA 537, Non-numeric Uses of Computers 0-3
Prerequsite: MA 536
The use of computers in p not involvi ical analysis. Formal
and i lgcbraic model i theorem
proving and dcclsmn makmg Problems of mech-mxcal translation. Special
computers. Graduate Staff.
MA 551. (PY 551) Principles of Astrodynamics 3or3

Prerequisites: MA 511, either PY 401 or EM 312
The differential equations of motion in two-body problems and their inte-
grals; orbit theory; integrals of the n-body problem; differential equations
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of motion of natural and artificial satellites and their approximate solu-
tions. Mr. Musen.

Courses for Graduates Only

MA 602. Partial Differential Equations 0-3
Prerequisite: MA 512

Ordinary diferential cquations in more than two variables, partial differ-
ential cquations of the first order, partial differential equations of thc
sccond order, Laplace’s equation, the wave equation, the diffusion equation.

Struble.
MA 605. Non-Lineor Differential Equations 3-0
l’rnr(‘q\lisilc : MA 512, MA 532
P! and ph: e ; existence and uniqueness theorems:

continuity, analytic and dnﬂcrcnmhn]ny properties of solution; properties
of linear systems; stability in non-linear systems; topological methods; per-
turbations of periodic solutions; asymptotic methods and Tesonance prob-
lems. Mr. Struble.
*MA 608. Integral Equations
Prercquisites: MA 512, MA 532
Linear Volterra integral equations of the first and second kinds. Relation
ship to linear differential initial value problems. Special Volterra equations
of the convolution type. Singular Volterra equations. Linear Fredholm inte-
gral equations of the first and second kind. Basic theory. Symmetric kernzls.
Hilbert Schmidt theory (generalizations). Mr. Winton.
MA 611. Complex Variable Theory and Applications | 30
Prerequisite: MA 512
Elementary functions; analytic functions and Cauchy Riemann equations:
conformal mapping and applications; Taylor and Laurent series; contour
integration and residuc theory; the Schwarz-Christoffel transformation.
Mr. Bullock.
0-3

MA 612. Complex Variable Theory and Applications I
Prerequisite: MA 611

Conformal mapping and to flow ph

functions and Riemann surfaces; further applications of residue theory;
analytic continuation: infinite series and asymptotic expansions; ellipic
functions and other special functions in the complex domain; structure of

Itiplévialued

functions. Mr. Bullock.
MA 615.  Theory of Functions of a Real Yariable | 3-0
Prerequisite: MA 512

Scts and spaces; and ility of real fi

Mr. Hamngmn

MA 616. Theory of Functions of a Real Variable Il
Prerequisite: MA 615
Measure, measurable sets and functions, theory of Lebesgue integration.

r. Harrington.
MA 621. Introduction to Modern Abstract Algebra 3-0
Prerequisite: MA 512
A study of the abstract structure and properties of groups, rings and ideals.
and fields. Messrs. Nahikian, Park, Wahab.
MA 622. Vector Spnces ond Matrices 0-3
Prerequisite: MA
A study of vector spaccs and their relation to the theory of matrices. Matrix
inversion. linear transformations, including similarity and orthogonal trans-

“Offercd in 1963 and alterncte summers.
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formations, canonical forms. Properties of the characteristic and reduced
characteristic function. Elementary divisors and functions of matrices. Ap-
icati to systems of d. i i

Messrs. Nahikian, Park, Wahab.
**MA 625. Introduction to Differential Geometry 3
Prerequisite: MA 512
Theory of curves and surfaces in 3-dimensional euclidean space with special
to those p ies invariant under the rigid body motions.
Messrs. Levine, Winton,
3-0

P

MA 632. Operational Mathematics |
Corequisite: MA 513 or MA 611
Laplace transform with theory and application to problems in ordinary and
partial differential equations arising from engineering and physics prob-
lems; Fourier integral and Fourier transforms and applications.

Mr. Cell.
MA 633. Operational Mathematics Il 0-3
Prerequisite: MA 632
Extended development of the Laplace and Fourier transforms and their
uses in the solution of problems in ordinary and partial differential equa-
tions and in difference equations; Sturm-Liouville systems; advanced theory
in ordinary and partial differential equations; other infinite and finite trans
forms and their applications. Mr. Cell.
MA 635. Mathematics of Computers 0-3
Prerequisites: MA 528, MA 512, MA 335; Corequisite: MA 405 or MA 622
The development of methods for the solution of selected problems involy-
ing matrices; integral rational equations; ordinary and partial differential
equlations. Particular attention is paid to the question of convergence and
stability; examples solved on the IBM 650. Graduate Staff.
*MA 641. Calculus of Variations
Prerequisite: MA 512
The simplest problem of the calculus of variations in detail; variable end-

points; iso-p p Hamilton's g ple; least action principle;
introduction to the theory of linear integral equations of the Volterra and
Fredholm types. Mr. Winton,

**MA 651. Expansion of Functions 3

Prerequisites: MA 611, 633 or equivalent
Expansion of functions of one or more variables in Taylor series; asymptotic
series; infinite products, partial fractions, continued fractions, series of
orthogonal functions; applications in ordinary partial differential equa-
tions, difference equations and integral equations.

Messrs. Cell, Harrington.
MA 655. Mathematics of Astrodynamics | 3-0
Prerequisite: MA 532 or MA 605
Two-body problem and its integrals, differential cquations of the disturbed
planetary motion, disturbing function (potential of the disturbed motion),
literal and numerical methods for expansion of the disturbing function,
perturbation of the first and second order, methods of Hansen, Hill, and
Brouwer, theory of resonance. Mr. Muscn.
MA 656. Mathematics of Astrodynomics Il 0-3
Prerequisite: MA 655
Theories of artificial satellites, influence of the sun and moon on the motion
of artificial satellites, orbit stability, lunar theories. Mr. Musen.

63 and olternote summers.

e summers.
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3.0

MA 661. Tensor Analy:
Prerequisite: MA 512
The basic theory, tensor algebra, tensor caleulus; invariants of quadratic
differential forms: covariant differentiation; geometric applications, Ricman-
nian spaces; generalized vector analysis. Mr. Levine.

A 662. Tensor Analysis Il 0-3
Prerequisite: MA 661
Continuation of MA 661. Physical applications; dynamics, Legrange's equa-
tions, the geomeuy ol dynamics, cofiguration spaces. Further applications

to clectromagnetic theory and clasticity. Mr. Levine.

MA 681. Special Topics in Analysis up to 6 hours credit
MA 683. Speciol Topics in Algebra up to 6 hours credit
MA 685. Special Topics in Numerical Analysis up to 6 hours credit
MA 687. Special Topics in Geum:' ry up to 6 hours credit
MA 689. Special Topics in Applied Mathematics up to 6 hours credit

The above courses. MA 681 MA 689, afford opportunities for graduate
students to study advanced topics in mathematics under the direction of
members of the graduate staff. These will on occasion consist of one ol
several areas such as, for example, advanced theory of partial differential
equations, topology, mathematics and plasticity or ol viscoelasticity, mathe-

matics or orbital mechanics. Graduate Staff.
MA 691. Research in Mathematics Credits by arrangement
Prerequisite: Graduate standing and approval of adviser

Individual rescarch in the field of mathematics. Graduate Staff

DEPARTMENT OF MECHANICAL ENGINEERING
Graduate Faculty

Professors: Rosert W. Trurtt, Head, NorvAL WHITE CONNER, JESSE SEY-
MOUR DooLiTTie, Graduate Administrator, KarL P. Hanson, Hassay
Annmap Hassan, RicHARD BENNETT Kyiciir, RoBERT MCLEAN PINKERTON.
James Woopsurs

Associate Professors: M. R. EL SApE
WarTFieLd, CARL FRANK ZOROWSKI

Assistant Professors: THoMAs BENSON LEDBETTER, RicHARD S. LEE, JaMEs
T. YeN

Freperick O. SMETANA, JonN Kerk

The Department of Mechanical Engineering offers graduate study lead-
ing to the Master of Scicnce and Doctor of Philosophy degrees. Entrance

to the various pmzrams in the deparlmcn[ is normally based upon an

accredited b degree in

At present, the major emphases in gradua[e study are the thermal sci-

cnccs classical 3 heaz transf:r and mmspon
statistical thermod: d

aerolhemmdynnm:cs) and the mechamf:] sciences, such as principles of
fluid motion, dynamics of compressible flow and viscous fluids, vibrations,
mechanical transients, stress analysis, and applied mechanics; the acro and
space science of aerodynamics, propulsion, and acroelasticity.

The professional technological interests of the department are represented
by graduate courscs in nuclear power plants, steam and gas turbines, re-
[rigeration, internal combustion engines, lubrication. mechanics of machinery,
and machine design analysis and synthesis.
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Graduate p in i ineering normally include substan-
tial work in the basic sciences o( ma(hemaucs and physics, and study in re-
lated

The fundamental obJecuvc of graduate study in this ficld is o prepare
the student for leadership in the various categories of research, teaching,
and design. The graduate student is placed in close association with the
graduate faculty who conduct individual research. Participation in a research
project as a research assistant or employment as a teaching assistant is re-
garded as significant experience during residence.

Courses for Advanced Undergraduates

ME 401. Power Plants 3or2
Prercquisite: ME 302
quired of scmols in M ical Engi ing
Application of ics, ics and other basic studies to the
i ing of power i with hasis on energy balances, com-

busion, steam generation, prime movers, heat transfer devices and auxiliaries.
ME 4 Mechanical Engineering Laboratory 111 1
Prcxequxsue 306

ired of seniors in E
The selection of appropriate instr ion and the ¢ i analysis
of small, predetermined engineering systems designed for flexibility and
wide variation of parameters. Systems cover the gamut of Mechanical Engi-
neering activity with emphasis on analysis of system rather than character-
istics of particular systems.

ME 406. Mechanical Engineering Laboratory 1V 01
Prerequisite: ME 405
d of seniors in Mechanical Engineering

Individual or small group investigation of an original problem under the
supervision of a l‘a(uhy member with an interest in the problem area. The
may be 1, analytical, or both. Emphasis is placed
on the philosophy znd mcthodology of engineering research, and on individ-
ual thinking and effort.
ME 410, Jet Propulsion 0-3
Prerequisites: ME 302 and ME 352 or EM 430
Application of fundamental principles of thermodynamics and the
of a compressible fluid to the processes of jet-propulsion and turbo-j ?ropcllcr
aircraft; the effect of performance of components on performance of engine;
analysis of engine performance parameters.
411, Machine Design | 3.0
Prerequisites: ME 312, EM 321
Required of seniors in Mechanical Engineering
Basic_principles of the mechanical sciences applicd to the analysis of
devices, and systems. State of stress, state of strain,
elasticity, working stresses, stress concentration, fatigue, impact and shock,
plasticity, thermal stress, wear, lubrication and contact stress.
ME 412. Machine Design I 0-3
Prercquzsue. ME 411
d of seniors in Mechanical Engineering
Symhesxs of machines, devices, and mechanical systems. The specification of
systems, formulation of region of design, synthesis of elements, complete
analysis of the ensemble, evaluation and closure of the design. Project activ-
ity with research emphasis.
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ME 421. Aecrospace Propulsion
Prerequisites: ME 361, ME 302
A study of propulsion systcms and their relation to the various flight regimes
and space missions. The principles of thrust generation, the control, and the
performance of various propulsion systems will be considered.

ME 435, Industrial Automatic Controls 3or3
Prerequisites: ME 301, MA 301

Introduction tu concept of automatic controls; fundamentals of two-position,
proportional, floating and rate modes of control with a graphical and
analvtical presentation of each. 1heoretical considerations of the process
and an introduction to system analysis,

ME 441, 442, Technicol Seminor 11
Pr uisite: Junior or senior standing

Meetings once a week for the delivery and discussion of student papers an
topics of current interest in Mechanical Engineering.

ME 466. Performance of Hypervelocity Vehicles 0-3
Prerequisites: ME 361

The application of the aerospace sciences to the estimation of the perform
ance, stability and control of hypervelocity vehicles.

ME 451. Introduction to Rocketry 3or3
Prercquisites: ME 301 and 351. or equivalent

Basic principles of rocket p of the nd
use of paramcters such as specific lmpulse. characteristic \e]omy, st
coefficicnt. General description of liquid. solid and hybrid power plants.
Performance calculations and design considerations.

ME 453. Applied Aerodynamics 3.0
Prerequisite: ME 352

Determination of design data. tunnel wall and ground effect interference
corrections, spanwise and chordwise load distributions. performance estima
tion, and stability and control analysis. Attention is given to transonic and
supersonic aerodynamics.

ME 465, 466. Acrospace Engineering Laboratory 1-1
Prercquisite: ME 361

Laboratory experience in wind tunnel experimentation. structuwial testing.
environmental testing. and instrumentation for flight in and beyond the
atmosphere.

ME 469. Spacecraft Structures 3-0
Prerequisites: ME 361, EM 321

To provide the basic structural background necessary to the design of light
weight structures for t in and hcvond the atmosphere.

ME 471, Aircraft and Missile Design 30
Prerequisite: ME 361

Elements of the design of modern aircraft and highspeed missile configura-
tion to meet prescribed aerodynamic. structural. performance. and stability
specifications.

Systems 0-3

ME 472, Spccecraft Design 0-3
Prerequisite: ME 361
A study of flight requi leading to determination of flight criteria

and the specifications of spacecraft systems, The application of acrospace
sciences to the design of spacecraft.

Courses for d and Ad d Undergrad
ME 501. Steam and Gas Turbine: 3or3
Prerequisites: ME 302 and ME 552 or EM 430
Fundamental analysis of the theory and design of turbomachinery flow
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passages; control and performance of turbomachinery; gas-turbine enginc
processes. Mr. Doolittle.
ME 502, Heat Transfer 3o0r3
Prerequisite: ME 301, MA 301

A study of the fundamental laws of heat transfer by conduction, convection
and radiation; steady and unsteady state heat transfer. Mr. Doolittle.
ME 503, 504, Elements of Nuclear Power Generation, 1, Il 4y
Prerequisite: CHE 521

Engineering analysis and calculations involved in the elements of nuclear
power generation including ideal and actual power cycles, prime movers
and appurtenances. Elements of the cost of power and the engineering
economics of selection of equipment. The nuclear reactor development
and status as a source of power including a critical review of recent develop-

5 Mr. Hanson.
ME 507, 508. Internal Combustion Engine Fundomentals 33
Prerequisite: 302
The fundamentals common to internal combustion engine cycles of opera-
tion. The Ouo engine: car fuel flame
normal and knock i i value and spark
timing, and altitude :Recls, the Diesel engine: IHJCCUOH and spray forma-

tion, fuel rating, diesel knock, comb pre-
combustion, and scavenging, as applxed to reciprocating and rotary engines.
Mr. Ledbetter.

ME 515, Experimental Stress Analysis 3or3

Prerequisite: ME 312

Stresses d by ph icity methods, by mechani-

cal and electrical strain gages, by brittle coatings, etc. Effects of varying

stresses. Mr. Whitfield.
0-:

ME 516. Photoelasticity
Prercquisite: ME 515

Two and three-dimensional photoelasticity; the stress-optic law, isochroma-
tics, isoclinics, stress trajectories, fractional orders of interference; three

oblique i 1 and thickness effects;
determination of pnncxpzl stresses at interior points; laboratory investi-
gations, Mr. Whitfield.
ME 517. Lubrication 0-3
Prerequisite: EM 430
The theory of hydrod i ication; R lds’ equation, the Sommer-

field integration, effect of variable lubricant properties and energy equation
for temperature rise. Properties of lubricants. Application to design of bear-
ings. Boundary lubrication. Mr. Woodburn.
ME 521, Aerothermodynamics 3or3
Prerequisites: ME 301, MA 301, EM 430
An examination of the basic concepts of gas dynamics such as the continuum,
domain of applicability of continuum, acoustic velocity, compressibility
cffects, and the conservation laws. Analysis of one dimensional flows such
as isentropic flow, diabatic flow, flow with friction, the normal shock. An
introduction to the vector formulation of multi-dimensional problems.

Mr. Smetana.
ME 541, 542. Aerodynamic Heating 33
Prerequisites: MA 511, ME 521 or equivalent
A detailed study of the latest theoretical and experimental findings of the
compressible Jaminar and turbulent boundary layers with special attention
to the aerodynamic heating problem; application of theory in the analysis
and design of aerospace hardwarc. Mr. Truitt.
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ME 545, 546. Project Work in Mechanical Engineering I, Il 2.2
Individual or small gioup investigation of a problem stemming from a
mutual student faculty interest. Emphasis is placed on providing a situation

for exploiting student curiosity. Graduate Staff.
ME 554. Advanced Aerodynamic Theory 03
Prerequisite: ME 453

Development of fundamcntal acrodynamic theory. Emphasis upon mathe
matical_analysis and derivation of equations of motion, airfoil theory and
comparison with experimental results. Introduction to supersonic flow

theory. Mr. Pinkerton.
ME 562, Advanced Aircraft Structures 0.3
Prerequisites: ME 459, ME 453

Development of methods of stress analysis for aircraft suuctures, special
problems in suuctural design, stiffened panels, rigid frames, indeterminate
structures, general rl'l-l\'luon theory. Mr. Whitfield.
ME 571. Air Conditioning 3-0
Prerequisite: ME 302

A fundamental study of summer and winter air conditioning including
temperature, humidity, air velocity and distribution. Mr. Knight.
ME 572. Refrigeration 0-3
Prerequsite: ME 302

A thermodynamic analysis of the simple, compound, centrifugal and mul-
tiple effect compression systems, the steam jet system and the absorption
system of refrigeration. Mr. Knight.
ME 581, 582, Hypersonic Aerodynamics 3.3
I’rcrcqumlts MA 512, ME 352 or equivalent

A deailed study of the latest theoretical and experimental findings in hyper-
sonic aerodynamics. Mr. Truitt.

Courses for Graduates Only

ME 601, ds d i 8 i 3-0
Prerequisites.: ME 302 or ME 303, and MA 301

Fiist and Second Laws; theory of variable specific heats; general equations
of ther y ; characteristic equa of state; reduced coordinates;
prediction of properties of gases and vapors; chemical equilibrium: metast-
able states; thermodynamics of fluid fow.

ME 602. Statistical Thermodynamics 0-3
Prercquisites: ME 601, ME 511

hmd:mentnl pnnuples of kinetic theory, quantum mechanics, statistical
with particular reference to thermo-
dynamics s)s(cms and pmcesse: Thc conclusmns of (he classical thermo-
dynamics are analyzed and d from the

UM E]-Sadem

ME 603. Advanced Power Plants 3-0
Prerequisite: ME 401
A critical analysis of the cnergy balance of thermal power plants; thermo-
dynamic and economic evaluation of alternate schemes of development; study
of recent developments in Lhe production of power. Mr. Hanson.
ME 605. Aerothermochemistr: 0-3
l’re:cqmsues ME 601, .\{A 511 or equwzlem
including deriva-
uon of lh:rmod) namics quannues by the method of ]zcoblans criteria for
zhcrmodynnmlc equilibrium, of an

fan to classical chennca] kinetics.
Conservation cquauons for a reacting system. detonation and deflagration.
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Theories of flame propagation, flame stabilization, and turbulent combus-

tion. Mr. Hassan.

ME 606, Advanced Gos Dynamics 0-3

Prerequisites: ME 521, ME 601, MA 511

The general conservation of gas d ics from a di ial and

integral point of view. Hyperhohc compressible flow equations, unstcady
flows, th problem of shock wave formation,

isentropic plane flow, ﬂow in nozzles and jets. turbulent flow.
Mr. Smetana.
3-

ME 608. Advanced Heat Transfer |
ite: ME 502 or

Fund;memal aspects, from an advanced viewpoint, will be considered in the
conduction of heat through solids, convective phenomena, and the measure-
ment and predncncn of appropnale physncal properties. Boundary value
problems arising in heat and both

and function solution techniques dcv:loped Internal and external boun-
dary layer analyses will be made on a variety of representative convection
situations. Mr. Lee.
ME 609. Advanced Heat Transfer 11 0-3
Prerequisite: ME 608

Advanced topics in the nonisothermal flow of ﬁulds through chann:]s will
be investigated for slug, laminar, The
influence of mass transfer on flow and heat lransfer processes will be con-
sidered. Radiation exchange processes between solid surfaces and solid sur-
faces and gases both stationary and moving will be discussed. Mr. Lee.
ME 610. Advonced Topics in Heot Transfer 3-0
Prerequisite: ME 609

This course constitutes a study of recent developments in heat transfer and
related areas. It is anticipated that the course content will change from

semester to semester. Mr. Lee.
ME 611, 612.  Advanced Machine Design I, Il 33
Prerequisite: ME 412

Kinematics of mechanical media, the stress tensor, the tensor of strains,
elasticity, plasticity, time-dependent behavior; theories of failure, working
stresses; shock and steady dynamic loading, crecp, stress concentration,
thermal stress, contact stresscs; energy theories, finite difference and relaxa-
tion h Application to the design of
machine frames, shafts, bearings, gears, springs, cams, ctc.
Mr. Zorowski.
ME 613. Mechanics of Machinery 3-0
Prerequisites: ME 312, MA 512

Vector dynamics, d'Alembert’s principle, Lagrange’s cquations; rigid kine-
matics, Euler's angles, rigid rotation, Coriolis accelerations; the inertia
tensor. Application to mechanisms, gyroscopes, guidance and control sys-
tems, rotating and reciprocating devices. Mr. Zorowski.
ME 614. Mechanical Transients and Machine Vibrations 0-3
Prerequisites: ME 312 or EM 545, MA 512
Dynamic loads in mechanical media are considered in two categories: steady
vibrations and transient shock and impact. The Lagrange cquations and
the wave equation are employed to study internal stresses and displace-
ments in mechanical devices which result from such loading.
Mr. Zorowski.

3

ME 615. Aeroelasticity 1

Prerequisites: MA 541, ME 411 or ME 459, ME 521
Deformations of acro structures under static and dynamic loads, natural mode
shapes and frequencies; two and three dimensional incompressible flow;
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wings and bodics in unsteady flow: static acroelastic phenomena,

Mr. Hassan.
ME 616. Aeroelasticity 11 0-3
Prercquisites: MA 511, ME 615
Fluuer; dynmic response phenomena such as transient landing stresses,
usts, continuous amospheric turbulence; aeroclastic model theory, model

design and construction. Mr. Hassan.
ME 617. Plotes and Shellx in Mechanical Design 0-3
Prercquisites: MA 511, ME 611

The concept of members which are thin in one dimension, that i>, plates
and shells, is applied to mechanical design with particular emphasis on
type of loading, conditions of srvice, and compliance of the member to
its envuronmcm Mr. Zorowski.
ME 631. ics to i ing Research 3
Prercquisites: MA :Il EE 332

“The technique and theoty of propagation of ultrasonics in liquids, gases
and solids. Development of ultrasonic 1 , the elastic Tic,
and dielectric relationships. Ultrasonic applu:auom of asdic or sonar, cavi-
tation, emulsification, soldering, welding, and acoustic properties of gases,

liquids and solids. Mr. Woodburn.
ME 641. Mechanical Engineering Seminar Torl
Faculty and graduate student discussions centered around current research
problens and advanced cngmeenng lh:ones Graduate Staff.
ME 642, Ad d Topic: it )

Prerequisite: Graduate St. ndin,

Faculty and graduate student discussions of advanced topics in contemporary

Mcchanical Engineering. Graduate Staff.

ME 645. Mechanical Engineering Research 3t06

Prerequisite: Graduate standing in ME and approval of adviser

Individual rescarch in the field of Mechanical Enginecring.

Graduate Staff.
3-0

ME 651.
Prerequisite: M
Corequisite: MA 511
Fundamental principles of fluid dynamics. Mathematical methods of analy
sis are emphasized. Potential flow theory development with introduction
to the effects of viscosity and compressibility. Two dlmcnsxonal and three
dimensional phenomena are considered. . Pinkerton.
2. Dynumncs af Compressible Flow 0-3
Prerequisite: ME 6
Properties of comy rcssnblc fiuids, equation of motion of one-dimensional
motion, channel ans shock wave theory, methods of observation, and
Mows at transonic spceds. Mr. Pinkerton.
ME 653. Supersonic Aerodynomics 3
Prerequisite: ME 652
Equauons of motion in supersonic flow, Prandtl-Meyer turns. method of
plane, sup wind tunnels, supersonic air
rml mmn,, and boundary layer shock interaction. Mr. Yen.
Dynamics in Viscous Fluids 0-3
Prercqulslle ME 651
of the Navier-Stok ions and the boundary layer theory.
l.ammar and turbulent boundary [zyers in theory and experiment, flow
separation, and transition. Mr. Hassan.
ME 660. Aero-Mechanical Engineering Problems 0-3
Prerequisites: ME 502, MA 514, 543 or equivalent
Derivation of governing equations and set up of representative problems

ciples of Fluid Motion
{E 453
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in heat transfer, gas d ics and teview of tech-
niques for solving these pmblems Introduction of other techniques such
as method of steepest descent, method of Weiner-Hopf. variational methods
and others. Phasespace and function space concepts will be introduced also.
Purpose of the course in the graduate program to strengthen the analytical
techniques of the students in decaling with aero-mechanical engineering
problems so that in their later studies more emphasis may be put on formu-
lation of new problems and physical interpretation of new results.

Mr. Yen.

ME 661, 662. Aecrospace Energy Systems 33
Prerequlsncs. MA 512, ME 521, PY 407 or equivalent
A sludy of energy systems to the varied i of space
operations. Includes znzlys:s of ch:m:cal nuclear and solzr energy sources
and the theory of th dap to of for pro-
pulsion and auxiliary power, cooling requi; coolants and

Mr. Truitt.
ME 671, 672. Advanced Air Condmnnmg Design I, 11 33

Prerequisites: ME 571,
The design of heating and mr conditioning systems; the preparation of
specifications and performance tests on heating and air cnndummng equlp~
ment. Mr. Knight.
ME 691, 692. Advanced Spn:ecvnh Design 3-
Px:requnsncs ME 542, ME 582
Analysis and design of spacecraf( including system design criteria, accelera-
tion entry thermal req criteria for con-
figuration design, aerodynamic design, heating rates, thermostructural de-
sign, boost phase, de-orbit, entry corridor, lift modulation, rolling entry,
glide phase, mancuvering and landing, stability and control, thermal pro-
tection system, materials, instrumentation, and life support systems.

Mr. Truitt.

METALLURGICAL ENGINEERING
See Department of Mineral Industries

DEPARTMENT OF MINERAL INDUSTRIES

Graduate Faculty

Professors: WiLLIAM WYATT AusTIN, Head, WiLLiaMm CaLium BeLr, WiLLiam
WuURrTH KRIEGEL, JoHN MasoN PARker, 111, HaNs HEINRICH STADELMAIER,
ROBERT FRANKLIN STOOPS

Associate Professors: WiLLiam CuLLEN HACKLER, CARLTON JAwEs Lern,
HAYNE PALMOUR, ITT

Assistant Professor: HENRY SEAWELL BrowN

The Department of Mincral Industries offers gradunlc programs lcading
to the degrees of Master of Scncnce m ceramic engineering, geological en-
ing, and ical d and to the Doctor of Philosophy
degree in ceramic engineering. Certain graduate courses are also offered for
the benefit of students majoring in other arcas who may be intcrested in
pursuing advanced work in the mineral industries fields.
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Ceramic Engineering

“T'he graduate program in ccramic engincering includes study and research
in the following sub-divisions: physical ccramics, electrical ceramics, glass,
vitreous enamels and coatings, structural clay products, refractories, white
wares and materials associated with nuclear reactor programs.

The prerequisite for graduate work in ceramic engineering is a proficiency
in lhc undergradu,uc courses rcquired for the bachelor's degree in ceramic
g, or

The deparument's Cmerc l.xbnramms are well equipped for research
work. These facilitics me augmented by those of the Ceramic Research
Laboratorics of the Department of Engincering Research. Also available are
the Electron Microscope and X-Ray Diffraction Laboratories of that de
partment, and the Nudear Reactors of the Physics Department.

Illustrative of the scope of graduate research in ceramics at North Caro
lina State College are some of the recent and current projects. These have
encompassed studies of the dielectric and physical characteristics of ceramic
bodics in the system BaTiO:, mechanical properties of single crystal sapphire,
and spinel, mechanical properties and deformation mechanisms in  poly-
crystalline spinel, studies of the power losses in low dielectric constant
ceramics, the effect of devitrification of the glassy phase on the conductivity
of ceramic insulator bodies, studies in spodumene, tremolite, tale, and
nepheline syenite in multiflux vitreous bodies, diffusion of selected isotopes
through ceramic and cermet bodies, and the effect of alkali on the hygro-
scopicity of glass, studies of the maximum safe rate of drying structural
clays, and the pozzolanic properties of shale.

Geological Engineering

The graduate program in geological engineering is directed to the ad-

vanced lralmng of qualxﬁcd students i in the p

of dge. The occupational fields include the
lucamw of mineral usources, and the assessing of geclog:cal condmons
at the sites of large civil i g projects. Candid for to
this program should hold the Bachelor of Gcoluglcal Engineering degree or
a satisfactory cquivalent, p ding a strong g in

physics, chemistry, and engineering sciences.

The solution of professional problems in geology is today requiring more
specialized training and quantitative methods than can be included in an
under graduate curriculum. A person with such training in geology finds
employment with petroleum, mining, and construction companies, govern-
mental agencies, and educational research msmunons

A great variety of bl in igneous,
geology are to be found within a radius of filty mlles ol I\nn.h Carolina
State College.

Facilities are available for research in mineralogy, petrography, economic
geology, mineral dressing, and geologic problems relating to civil engineering.
Excellent collections of geological literature are available at State College,
at the University of North Carolina at Chapel Hill, and at Duke University
in Durham. A well staffed unit of the Ground Water division of the U. S.
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Geological Survey is housed nearby on the campus and is available for
consultation.

Metallurgical Engineering

The rapid development of space and nuclear technology and attendant
materials problems has brought about a sharp increase in the demand
for trained leaders in the materials fields. There is at present intense em-
phasis on advanced study and research on the fundamental behavior of
metals and alloys. From this work will come urgently-needed improvements
in metallic materials of construction to withstand increasingly drastic service
requirements—higher stresses. higher temperatures. corrosive and radioactive
environments.

Opportunitics for men with graduatc training in metallurgy and metal-
lurgical 2 are almost imited. Industry and universities today
need approximately four times as many metallurgists with advanced degrees
as are available. It has been estimated that by 1975 the clectrical, chemical,
aircraft, and nuclear industries will require 50,000 rescarch metallurgists
and metallurgical engineers. The number prescently available is approximately
5,000. Present ratios indicate that one-third to one-half of the 50,000 grad-
uates needed should have advanced training beyond the bachelor's degree.
The shortage of graduates with advanced degrees is further accentuated by
the need for qualified college faculty members to provide adequate instruc-
tion in metallurgical and related fields.

North Carolina State College is one of the few institutions in the South,
and the only institution in North Carolina, prepared to offer graduate in-
struction in metallurgical engineering. In addition to the advanced work
in metallurgical engineering, the School of Engineering also offers an excel-
lent program of supporting courses at (he g-mzlua(e level in the related fields
of physics, chemistry, ics, and in ical,
chemical, ceramic, and nuclear engineering.

Financial assistance ls available to graduate students in the Department
of Mineral i duat i ips permit half-time studies in
cither ceramic engincering, geological engineering, or metallurgical engineer-
ing, and half time to be devoted to teaching or other assigned duties. Also,
certain sponsored fellowships that permit full time to be devoted to grad-
uate studies, such as the Edward Orton, Jr. Ceramic Foundation Fellowship
and the Ford Foundation Fellowship, arc available. Applications should be
made to the department.

Ceramic Engineering

Courses for Advanced Undergraduates
MIC 413. Ceramic onuu Principles 1l 4-0
Prerequisites: MIC 312 and CH 342
A continuation of MIC 312 Introduction m crystal chemistry and the con-

stitution of glass. Consi of spec lems relating to glasses,
glazes and equilibria with particular refcrtm:c to refractories.
MIC 414.  Senior Thesis 33

One semester required of seniors in Ceramic Enginecring
A second semester may bhe elected
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An introduction to rescarch. Literature search, laboratory investigation and
written report in the form of a thesis. Conference and laboratory.

MIC 415, 416. Ceramic Engincering Design 2-2
The methods of ceramic cquipmcm, structure and plant design.

MIC 420. [ndusi Ceramics

A study of the various ceiamic industrics, including manufacturing tech-
niques, labor and professional relationships. and the present and futurc
status of the respect industrics. Lectures and discussion.

MIC 425. Seminar 141
One seméster required of seniors in Ceramic Enginecring

A second semester may be elected

Literature survey of sclected topics in ceramic engineering. Oral and written
reports, discussions.

Courses for Grad and Ad d Undergrad
MIC 503. Ceramic Microscopy 30r3
Prercquusuc MIG 531

Petrographic techniques for the systematic study of ceramic materials and
products. Interpretation and representation of results. Mr. Kriegel.
MIC 505. Research and Control Methods 0-3
Prerequisite: MIC 413

Lectures, demonstrations and experiments on instrumental methods of
ceramic investigation and statistical methods of control. Mr. Hackler.
MIC 507, 508. Advanced Ceramic Experiments 3-3
Prerequisite: MIC 414 or equivalent

Advanced studics in ceramic laboratory experimentation. Graduate Staff.
MIC 511.  Advanced Studies in Firing

Prerequisite: MIC 415

Advanced studics of ceramic firing procedures with emphasns on the design.
calculation and ceconomic evaluation of kilns and furnaces

Mr. Hackler.
MIC 522. Structural Clay Products 0-3
Prerequisite: MIC 413

The technology of the structural clay products industries with zmp}nsls on
the latest developments in the field. Mr. Kriegel.
MIC 527. Re!mdonn n Service 3or3
Prerequisite: CH 342

A study of the physical and chemical properties of the more important re-
[ractorics in respect to their environment in industrial and laboratory fur
naces. Mr. Kriegel.
MIC 540. Gloss Technology 3or3
Prerequisite: MIC 413

Fundamentals of glass manufacture including compositions, properties and
application of the principle types of commercial glass. Mr. Hackler.
MIC 548. Technology of Cements 0-3
Prerequisite: MIC 413

The technology of the Portland cement industry including manufacture.
control and uses. Mr. Kriegel.

Courses for Graduates Only

MIC 601. Ceramic Phase Relationships 3or3

Prerequisite: Consent of Instructor

fusion, lat-
tice energy, defect structure, thermodynamic properties of ionic phases and
silicate melts. Mr. Hackler,
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MIC 605, 606. Crystal Structures 22
Prerequisite: CH 342

Basic laws of crystal structure. Relation of crystal structure to chemical and
physical properties. Messrs. Hackler, Kriegel.
MIC 613. Ceramic Thermal Mineralogy 0-3
Prerequisite: MIC 605

Applications of the principles of thermal chemical mineralogy to ceramic
problems. Mr. Stoops.
MIC 615, 616. ngh Temperature Technology 3-.
Prercqmsue MIC 613

An advance ion of the ion of high
designs and atmosphere controls.

Theory of sintering, hot pressing and thermo-chemical properues of high-

furnance

P

temperature materials. Mr. Swops.
MIC 650. Ceramic Research . Credits by arrangements
An original and i i in ceramic A report

of such an mvesugauon is required as a graduate thesis.

Graduate Staff.
MIC 660. Ceramic Engineering Seminar
chnns and discussion of special topics in ceramic c¢ngineering and allied

field: Graduate Staff.
MiC 661‘ Special Studies in Ceramic Engineering 1 |a 3 credits
mester
Special studies of advanced topics in ceramic engineering. Credu wﬂI vary
with the topic. Graduate Staff.

Geological Engineering

Courses for Ad: d Undergrad
MIG 415. Mineral Exploration and Evaluation 0-3
Prerequisite: MIG 440, MIG 452

Application of the principles of geology, geophysics, and geochemistry to
the discovery and evaluation of mineral deposits. Design of mineral explora-
tion and based on ledge of the unique thermo-:
dynamic, gcochemncal and tectonic features that control mineral formation
and concentrations in well known mining districts, especially those yielding
ferrous, base, and precious metals. Review of economic and technological
factors governing the value of mineral deposits.
MIG 440. Endogenic Materials and Processes 0-4
Prerequisites: MIG 220, MIG 331
Minerals, rocks, and mineral deposits that are formed at high temperatures
and pressures by crystallization or solidification of molten magma, or by
so!ld state recrysxallnmuon of older rocks. Application of principles of
of ph le chemistry, and the results of modern
high pressure-temperature laboratory research on the stability fields of
crystalline phases, to an understanding of igneous and metamorphic rocks.
origin, and economic value of the
principal igneous and metamorphic rocks.
MIG 452. Exogenic Materials and Processes 4-0
Prerequisites: MIG 220, MIG 331
Identification, classification, geologic occurrence, origin, and economic value
of minerals, rocks, and mineral deposits formed by physical, chemical, and
biological processes at low temperatures and pressures at and near the
earth’s surface. Hydrodynamics of sediment transport and deposition, set-
tling velocities and size sorting, chemical and biochemical precipitation from
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aqucous solutions, principles of division of stratified terranes into natural
units, corrclation of strata, identification of depositional environments, and
facics analysis.
MIG 461. Engincering Geology 3o0r3
Prerequisite: MIG 120 or 220
Required in fifth year of Geological Enginecring
‘The application of geologic principles to engineering practice; analysis of
geological factors and processes affecting specific engineering projects.

Mr. Leith.
MIG 462. Geological Surveying 0-3
Prerequisites: MIG 351 and 440
Required of seniors in Geological Engineering
Methods of ficld observation and use of geologic surveying instruments in
surface and underground work;: representation of geologic features by maps.
sections and diagrams. Lectures, laboratories, and field work,

Mr. Parker.
MIG 465. Geological Field Procedures 6 Summer
Prerequisite: MIG 351 or special permission
A six week summer field course, Practical field procedures and instruments
commonly used to procure geologic data for evaluating mineral deposits,
solving engincering problems involving earth materia’s, and drawing scien-
tific conclusions. Observation of geologic phenomena in their natural set
ting. Large and intermediate scale geologic mapping of surface features
and large scale mapping underground in mine workings.
MIG 472. Elements of Mining Engineering 3.0
Prerequisitc: MIG 220 and at least Junior standing in Geological Engi-
neering.
Introduction to mining: suiface and underground methods of development
and production; explosives. drilling and blasting; ore loading, transport,
d hoisting; drainage and ventilation; mine surveying and sampling; fire
assaying; mining law, organization, administration, and safety. Lectures,
laboratory and field inspections.

Courses for Gradi and Ad d Undergrad:
MIG 522. Petroleum Geology 3or3
Prercquisite: MIG 452

Required in fifth year of Geological Engineering

Propertics, origin and modes of occurrence of petrolcum and natural gas.
Geologic and cconomic features of the principal oil and gas fields, mainly in
the United States. Mr. Leith.
MIG 552. Exploratory Geophysics 0-3
Prerequisites: MIG 351, PY 202

Fundamental principles underlying all geophysical methods; procedure and
instruments involved in gravitational, magnetc, seismic, eletcrical, and
other methods of studying geological structures and conditions. Spontaneous
p i istivity, radioactivity, P and other geophysical log-
ging methods. Study of applications and interpretations of results.

MIG 571, 572. Mining and Mineral Dressing 33
Prerequisitc: MIG 472

Required in fifth year of Geological Engineering

Principles of the mineral industry: mining laws. prospecting, sampling.
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development, drilling, blasting, handlmg, vcnu]auon and safety; adminis-

tration, surveying, assaying; pref an

Graduate Staff.
MIG 581, Gnmorphology 3-0
Prerequisite: MIG 4

Required in fifth year of Geological Engineering.
A syslcmauc study of land forms and their relations to processes and stages
of 1 and to structure. Lectures, map
interpretations, and field trips. Mr. Brown,

Courses for Graduates Only

MIG 611, 612. Advanced Economic Gzology 33
Prerequisites: MIG 440 and 445
Required in fifth year of Geological Engineering.
Detailed study of the origin and occurrence of specific mincral deposits.

Mr. Brown.
MIG 632. Microscopic Determination of Opaque Minerals 3or3
Prerequisite: MIG 331
Identification of metallic, opaque minerals in polished scctions by physical
properties, etch reactions and microchemical tests. L: ahoramnes

. Brown.
MIG 642, Advanced Petrography 3or3
Prerequisites: MIG 331 and 440
Application of the petrographic microscope to the systematic study of the
composition and origin of rocks; emphasis on igncous and metamorphic
rocks. Mr. Parker.
MIG 681, 682. Seminar 11
Prerequisite: Graduate standing
Scientific articles, progress reports and special problems of interest to geol-
ogists and geological and mining cnginecrs discussed. Graduate Staff.
MIG 691. Geulug::d R.u?rcl;l Credits by arrangement
o

Leclurcs, readmg assignments, and reports; special work in Geology to
meet the needs and interests of the students. Graduate Staff.

Metallurgical Engineering

MIM 401, 402. Metallurgical Operations 1, 1! 4.4
Prerequisitc: MIM 332

A

of the i involved in the
production and fabrication of metals and alloys. Part T deals _primarily with
procedures and operations employed in chemical or extractive metalluryy.
Part IT covers the operations of physical and mechanical metallurgy.

Stall.
MIM 421, 422. Metallurgy I, 11 22
Prerequisite: CH 102
Required of seniors in M.E. and M.E.A.
The constitution, structure and properties of engineering ferrous and non
ferrous metals and alloys; influcnces of mechanical working and heat treat-

ment; physical testing, corrosion and its prevention. Staff,
MIM 423. Metallurgical Laboratory Torl
Corequisite: M or 422

y work to F wy I, 1. Staff.
MIM 431, 432. Melullugwphy Ln 33
Prerequmte MIM 332

An intensive study of the principles and techniques for examination and
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correlation of the structure, constitution, and properties of metals and
alloys. Staff.
MIM 451, 452. Metallurgical Engineering Seminar 11
Prerequisite: Senior standing in Met.E.

Reports and discussion of special topics in metallurgical engineering and
related subjects.

Courses for Grad and Ad d Undergrad

MIM 521, 522.  Advanced Physical Metallurgy 1, 1l 33
Prerequisite: MIM 422

Theories concerning bchavior and control of engineering alloys, reaction
rates in the solid state, and alloy influences; current heat treating practices;
surface treatments; behavior of metals at high and low temperatures; special
purposc alloys: powder metallurgy; review of modern cquipment and
methods for the study of metals. Mr. Stadelmaier.
MIM 523, 524. Maetallurgical Factors in Design 3.3
Prerequisite: MIM 422

A study of the metallurgical factors that must be considered in using metals
in design. Mr. Austin.
MIM 541, 542, Pnnuplu of Corrosion I, 1l 3.3
Prerequisite: MIM 4

The fundamentals of memlllc corrosion and passivity. The electro-chemical
nature of corrosive attack, basic forms of corrosion, corrosion rate factors,
methods of corrosion protection. Laboratory work included.  Mr. Austin.
MIM 545, 546. Advanced Metallurgical Experiments I, 11 3-
Prerequisite: MIM 422 or approval of instructor

Advanced engincering principles applied to a specific experimental project
dealing with metaliurgy or metallography. A seminar period is provided,
and a written report is required. Graduate Staf.
MIM 561. Advanced Structure and Properties of Materials 3-0
Prcrcquisite: MIM 422

of the fund physico-chemical principles gov-
ernmg the constitution of both metallic and ceramic materials. Correlation
of these principles with physical, mechanical and chemical properties of
materials. Particular emphasis is placed upon materials of construction for
nuclear reactors. Lecture and Laboratory. Mr. Austin.
MIM 562. Materials Problems in Nuclear Engineering 0-3
Prerequisite: MIM 561
Engineering aspects of problems involved in the selection and application
of reactor materials. Specific attention is given to elevated temperature
behavior, fatigue, corrosion, irradiation damage, and the fabrication and
processing of these materials. Lecture and Laboratory. Graduate Staff.

Courses for Graduates Only

MIM 651, 652. Theory and Structure of Metals 33
Prerequisite: MIM 522
An advanced interp ion of the of theories of the metallic
state with emphasis on modern physn:al concepts. Topics include theory
of crystallinity, bonding forces, stability of metallic structures, diffusion, and
dislocation  theory. Mr. Stadelmaier.
MIM 695. Metallurgical Engineering Research Credits by arrangement
Independent investigation of an appropriate problem in Metallurgical En-
gineering. A report on this investigation is required as a graduate thesis.
Graduate Staff.
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DEPARTMENT OF MODERN LANGUAGES
Graduate Faculty

Professor: GEORGE W. PoLaND, Head

The Department of Modern Languages courses listed below are recom-
mended to assist graduate students in preparing themselves for the use of
modern foreign languages in research and advanced study. Students are
given the opportunity of working a translation project in connection with
their subject of major interest. They are encouraged particularly to seek
in this instance useful foreign research related to thesis or other research
in progress. Although these courses do not carry graduate language credit,
they may be taken as a means of attaining a reading knowledge.

Certification may be obtained in languages not normally taught by the
department with special permission of the Graduate School.

MLR 101, 102(G). Russian 3-3
These two courses are given for graduate students only, the first dealing
with grammar and structure and the second, with reading of Russian
scientific material.

MLF 401. Introductory Scientific French 3.3
This course is designed to present the grammar of scientific French as
rapidly as possible in preparation for the reading course which follows.
MLF 402. Introductory Scientific French 33
Prerequisite: MLF 401 or equivalent

Reading and translation of technical French, supplemented by discussions
on terminology, word order, vocabulary analysis and other linguistic tech-
niques. Subject material adjusted to individual needs; conferences.

MLS 401. Introductory Scientific Spanish 33
This course is designed to present the grammar of scientific Spanish as
rapidly as possible in preparation for the reading course which follows.
MLS 402. Introductory Scientific Spanish 33
Prerequisite: MLS 401 or equivalent

Reading and translation of technical Spanish, supplemented by discussions
on terminology, word order, vocabulary analysis and other linguistic tech-
niques. Subject material adjusted to individual needs; conferences.

MLG 401. German Grommar for Graduate Students 33
This course is designed to present the grammar of scientific German as
rapidly as possible in preparation for the reading course which follows.

MLG 402, Scientific Germon 33
Prerequisite: MLG 401

Reading and translation of technical German, supplemented by discussions
on terminology, word order, vocabulary analysis and other linguistic tech-
niques. Subject material adjusted to individual needs; confercnces.

DEPARTMENT OF NUCLEAR ENGINEERING
Professor: HArROLD AucusTus LAmonDs, Head

The Department of Nuclear Engincering offers graduate work lcading
to the Master of Science and Doctor of Philosophy degrecs in nuclear en-
gineering.

Courses are available for specialization in several arcas of nuclear en-
gineering including reactor theory, energy transfer, nuclear materials, and
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nuclear insirumentation. Established in 1919, the nuclear engineering pro-
gram has undergone a steady increase in the number and intensity of
associated course offcrings, and presently offers a well rounded prograni of
instruction.

Candidates lor Adll\l\\l\)ll we expected to have carned a bachelor's degree
in onc of the physlc.il nces or bianches of engincering at a recognized
college or university. A knowledge of nuclear physics, advanced differential
equations and elementary reactor theory at the senior level will reduce the
time requirced for complction of the degree. Students without this prepara-
tion will be able to take the needed courses in the initial phases of their
graduate program.

A minimum of thirty credits at the graduate Jevel is required for the
Master of Science degree. Up to four of these credits will be allowed for
completion of a thesis in some phase of nuclear technology. The remainder
of the study plan is developed (o suit individual intcrests and backgrounds
rather than follow a sct curriculum.

The Doctor of Philosophy degree is awarded upon successful completion
of the preliminary examinations and a dissertation.

Major rescarch facilitics available on campus for student use include
« tank-ype reactor, a boiler type reactor,
« sub critical assembly, 2 pulsed, positive-ion Van de Graaff accelerator, ynd
.n TBM 650 computer.

A Jimited number of waching and rescarch asistantships are available.
Half-time assistantships pay S2400 for ten months’ service. The College is
also an authorized institution for holders of Graduate I':llowshxps and
AEC Special Fellowships in Nuclear Science and Engineering. These may
be applicd for directly by writing to:

The Fellowship Office

Oak Ridge Institute of Nuclear Studies

Oak Ridge. Tennessee

or

The Fellowship Office

National Academy of Sciences

National Research Council

2101 Constitution Avenue, N.W.

Washington 25, D. C.

North Carolini State College has recently received a grant from the Ford
Foundation to support pre-doctoral students preparing for an academic
career. Fellowships provided from this grant range up to 00 per year
for full-time study and are renewable up to a total of three years. In addi-
tion. loigivable loans of up to $3.000 per year are available from the fund.
Applications for these fellowships should be made to:

The Dean of Engineering

N. C. State College

Raleigh, N. C.

Courses for Advanced Undergraduates

NE 501. Nuclear Engineering Systems | 3-0
Corequisite: PY 410
An introductory course in reactor theory and cngincering including the
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fission process; neutron energy distribution; lethargy; ncutron slowing, dif-
fusion and interactions; Fermi age theory; the diffusion cquauon criticality

reactor instr Mr. Lamonds.
NE 502, Nuclear Engineering Systems Il 0.3
Prerequisite: NE 501

Course considers reactor as a system including aspects of reactor control,

radiation protection, shielding and thermal design. Mr. Lamonds.

NE 503. Nuclear nmm Theory | 03

Prerequisite: NE 501

Continuation of reactor lheory from NE 501. Topics include: treatment of
for and

reactor | reactors; reflected
reactors, two-group theory, reactor kmeurs. temperature effects, control rod
theory, perturbation theory and transport theory. Mr. Lamonds.
;‘E 530. 0(PY 530) Introduction to Nuclear Reactor Theory 0-3
ee .

NE 531. (PY 531), Nuclear Reactor Laboratory 1-1
Sec PY 531.

Courses for Graduates Only

NE 619. (PY 619), Reactor Theory ond Analysis | 3-0
See PY 619.
NE 620. (PY 620), Nuclear Radiction Attenuation 3-0
See PY 620.
NE 630. (PY 630), Reactor Theory and Analysis Il 0-3
See 0.

DEPARTMENT OF OCCUPATIONAL INFORMATION
AND GUIDANCE
(See School of Education)

DEPARTMENT OF PHILOSOPHY AND RELIGION

PHI 401. Symbolic Logic 30r3
Modern methods in logic involving formalized expression that avoids in-
herent difficulties and ambiguities of ordinary language and makes possiblc
greater effectiveness in handling complex material.

REL 403. Religions of the World

Background, general characteristics, and basic teachings of the major hvm;,
religions of the world; of c porary sccular

that are in a sense religions.

PHI 405. Foundations of Science 3or3
Nature and validity of knowledge, basic concepts of modern science, scien-
tific method, and the implications of the philosophy of modern science for
cthics. social philosophy, and the nature of reality.

DEPARTMENT OF PHYSICS
Graduate Faculty

Professors: Raystonp Leroy MURraY, Head, WiLLARL 1TARRISON BENNEL1,
FORREST WESLEY LANCASTER, JEFFERSON SULLIVAN MEARES, ARTHUR Cray
vox, MENius, Jk., RiFus Husewrr Sxvmir, NEWTon UNDERWOOD, ARTHUR
W. WaLrsix



138 THE GRADUATE CATALOG

Associate Professors: WESLEY OsBORNE DOGGETT, JoserH T110MAs LynN.

Graduate Administrator
Assistant Professors: WiLLIAM PAuL BucHir, GROVER CLEVELAND CobB, JR.,

WiLiam Rosert Davis, Raour M. FReYRe, DAvio HAMILTON MARTIN

Study in applicd physics leading to the degrees Master of Science and
Doctor of Plulosophv is available. Courses, staff, and facilities are provided
for presentation of the fundamental subject matter of physics and for
specialized study and rescarch in several areas, as listed below:

(a) Nuclear physics: Theory and experimental work in low-energy charged-

particle physics, ncutron physics.

(b) Space physics: Research on phenomena in the outer atmosphere and
interplanetary space.

(c) Plasma physics: Studies of basic ionic processes and applications to
direct electrical c ion systems and lear research

(d) Nuclear science: The theory of chain reacting systems, radiation
hazards and protection, and radiation attenuation in matter.

(¢) Theoretical physics: The theory of fields, non-inertial systems, plas-
mas, and nuclear reactions.

For additional information relating to research, design and development
aspects of nuclear technology, reference should be made to the offerings in
the nuclear engineering curriculum.

Recommended programs of study with emphasis on fundamental physics
or on nuclear science leading to the Master of Science degree are available.
A minimum of 30 semester credits is required, which is to include 4 credits
for research and 2 for seminar. Research and presentation of a thesis are
required. Graduates are prepared for research and development activity in
general physics or in the space, missile and energy conversion programs of
our country.

The Doctor of Philosophy degree is granted on successful completion of
cexaminations, independent research, and the preparation of a dissertation.
A minor in mathematics or other area in science is conventional.

Extensive laboratory facilities are available for research in the areas of
specialization. These facilities include:

(a) An enriched uranium heterogencous water-moderated nuclear re-
actor, with power up to 100 kilowatts, for study of neutron physics
and nuclear reactions.

(b) A research and training laboratory in radiation hazards and protec-
tion is provided in conjunction with the reactor.

(c) A low power homogeneous enriched uranium “water-boiler” reactor,
for study of the fission process.

(d) A 2500 kg natural uranium subcritical assembly.

(¢) A one mev Van de Graaff accelerator with pulsing equipment for
study of neutron scattering, polarization, and diffusion.

(f) A hypersonic ionic wind tunnel for study of simulated space en

vironments.
(g) Fully equipped lab ies for the investigation of the stability of
ionic streams and the of plasma p by ultra-

sonic methods.
(h) Laboratories for research in magneto-optical effects. radiation detec
tion, radiation dosimetry, and positronium research.
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(i) High speech digital computing facilitics including the IBM 650 at
Raleigh and the Remington Rand UNIVAC 1105 at Chapel Hill.

The Department of Physics participates in the Nuclear Science and Engi-
neering Fellowship program of the Atomic Energy Commission; and Fellow-
ships in Health Physics are currently available under a continuing grant
from the U. S. Public Health Service. Students are eligible for fellowships
from the Ford Foundation, the National Science Foundation, and others.
Research assi: ips are ilable supp: by grants or contracts with
federal agencies. A number of openings for halftime teaching assistantships
in general and intermediate physics is available each year.

Courses for Advanced Undergraduates
PY 401. Mechanics 4-0
Prerequisite: PY 202; Corequisite: MA 301
An intermediate course in theoretical mechanics. Dynamics of particles and
rigid bodies with an introduction to advanced dynamics. Lagrange's equa-
tions and simple applications, Lorentz transformations and an introduction
to the theory of special relativity. Mr. Moss.
PY 402. Heat and Sound 0-4
Prerequisite: PY 202; Corequisite: MA 301
An intermediate course in the principles of thermodynamics, kinetic theory,
heat transfer, and vibrations. Mr. Moss.
PY 403. Electricity and Magnetism 4-0
Prerequisite: PY 202; Corequisite: MA 301
An intermediate course in the fundamentals of static and dynamic electricity,
and electromagnetic theory. Mr. Doggett.
PY 404. Optics 0-4
Prerequisite: PY 202; Corcquisite: MA 301
An intermediate course in physical and geometrical optics.  Mr. Doggett.
PY 407. Introduction to Modern Physics 3-3
Prerequisites: PY 202, MA 202
A survey of the important developments in atomic and nuclear physics of
this century. Among topics covered are: atomic and molecular structure,
determination of properties of ions and fundamental particles, the origin

of spectra, ion accelerators, and nuclear reactions. Staft.
PY 410. Nuclear Physics | 4-4
Prerequisite: PY 407

An introduction to the properties of the nucleus, and the interaction of
radiation with matter. A’ quantitative description is given of natural and
artificial radioactivity, nuclear reactions, fission, fusion, and the structurc
of simple nuclei. Mr. Waltner.
PY 491. _Senior Research . 33
Prerequisite: Senior Honors program standing, except with special per-
mission
Investigations in physics under the guidance of staff members. Literature
i or ical studies. A project report

Teviews, exf

will be prepared. Stal
Courses for Grad and Ad d Und d

PY 501. Wave Mechanics 0-3

to the of g and wave mechanics, with
solutions of the problems of the free particle, harmonic oscillator, rigid ro-
tating molecule, and the gen atom. Approximation methods arc de-
veloped for more complex atomic systems. Mr. Cobb.

Prerequ‘isiles: PY 407, MA 511, and cither PY 401 or PY 403
An i ductit it
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PY 503. Introduction to Theoretical Physics 3-0

Prerequisites: PY 401 or PY 403, MA 511

An introductory course which offers preparation necessary for advanced

graduate study, presented from the vicwpoint of vector and tensor calculus.

Particle ics, Lagrange's of motion, ‘s principle,

mechanics of rigid bodies, :oplcs in electromagnetic theory and relativity,

with an elementary treatment of the motion of charged particles.

Mr. Freyre.
3.0

PY 507. Advanced Atomic Physics

Prerequisites: PY 401, PY 403, MA 511
A study of atomic structure and spectra, with emphasis on the analysis of
spectra. Topics include: the alkali spectra, multiplet structure, cleclron spin,

hyperfine structure, moments, etc. Mr. Cobb.

PY 508. lonization in Gases 3.0
rLrequlslles PY 101, PY 403, MA 301

Statistical theory of matter: exci and ionization in gases; ilities and

conductivities; processes at solid surfaces in jonized gases; characteristic
forms of electrical discharges in gases. Mr. Bennett.
PY 509. Plasma Physics 03

Prercquisite: PY 508

Individual and collective motion of charged particles in electric and mag-
netic fields and through ionized gases. Pinch effect, relativistic streams, con-

ductivities, and runaway electrons. Astrophysical concepts and app

tions. Propertics of plasmas, i g waves, i ilities and

shocks. with applications. Mr. Bennett.
4-0

PY 510. Nuclear Physics Il
Prerequisite: PY 410
The description and analysis of nuclear encrgy levels. meson theory, nuclear
atomic and and cosmic radiation. Prin-
ciples and experiments in neutron physics are discussed. In the laboratory
work, emphasis is placed on gaining experience in mdepcndenx research.
Mr. Waltner.
PY 518. Radiation Hazard and Protection 33
Prerequisite: PY 410
The hazards from cxternal exposure to ionizing radiation are evaluated,
and the factors influcncing dosage due to internal exposure are investigated.

Methods of providing protection are analyzed. Mr. Underwos
PY 520. Physical Measurements in Radioactivity 3.3
Prerequisite: PY 410
The principles of experi on radi

and through ry work. Emphﬂsls is placed
on prcparauou of samples for precise quantitative study, detection of radia-
tions, and analytical interpretation of experimental data. Mr. Lynn.
PY 530. (NE 530) Introduction to Nuclear Reactor Theory 0-;

Prerequisites: PY 410, MA 401 or MA 511
The principles of neutron motion in matter, with emphasis on the analysis
of the nuclear chain reactor. Slowing of neutrons, diffusion, space distribu-
tions of flux, conditions for criticality, group theories, and the time de-
pendent behavior of fissionable assemblies. Mr. Murray.
PY 531. (NE 531) Nuclear Reactor Laboratory 11
Corequisites: PY 518, PY 530
Observation and measurements of static and dynamic nuclear reactor be-
havior, the eflectiveness of control and temperature, and correlation with
theory. Experiments on the motion and detection of neutrons and gamma
rays, with emphasis on the research uses of nuclear rcactor radiations.
Graduate Staff.
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PY 541. Special Problems in Physics 1-3 credits by arrangement

Prerequisite: Permission of department

Study and research in special topics of classical and modern physics. Ex-
it with hasi and interp i

of data, literature surveys. or theoretical investigations.
Graduate Staff.
PY 552, Introduction to the Structure of Solids
Prerequisites: PY 202, MA 202; PY 403 and PY 407 are recommended
Basic considerations of amorphous and crystalline solids, metals, conductois.
and semi-conductors. Mr. Doggett.
PY 555. (MA 555) Principles of Astrodynamics 33
Prerequisites: MA 511; PY 401 or EM 312
The differential equations of motion in two-body problems and their
integrals; orbit theory; integrals of the n-body problem; dificrential equa-
tons of motion of nature and artificial satellites and their approximate
solutions. Mr. Musen,
PY 601, 602. Advanced General Physics 33
Prerequisite: PY 503; Corequisite: MA 661
Mathematical and theoretical approach to relationships between the various
branches of physics, with applications to mechanical, electrical, optical,
thermal, and vibratory problems. The restricted theory of relativity, electro-
dynamics, the theory of electrons, classical field theory, and the general

theory of relativity. Mr. Davis.
PY 610. Advanced Nuclear Physics 0-3
Prerequisites: PY 501, PY 510

Current hypotheses of nuclear structure and reactions including deuteron
binding, neutron-proton scattering, the compound nucleus, stripping re-
actions, shell structure, beta decay, neutron resonances, and mesons. The
use of neutrons in present-day nuclear research is cmphasized.

Graduate Stafl.
PY 611. Quantum Mechanics 30
Prerequisites: PY 501, MA 512
Theory of quantum mechanics with applications to atomic and molecular
structure, scattering phenomena, and a semi-classical treatment of the
interaction of radiation with matter. Mr. Davis,
PY 612. Advanced Quantum Mechanics 03
Prerequisites: PY 601, PY 611

Dirac’s relativistic electron theory, elementary scalar and vector meson
field theory. i o q elec ¥ ics and the general
theory of quantized fields. Mr. Davis.

PY 617, 618. Principles of Health Physics Measurements 22

Prerequisite: PY 410; Corequisite: PY 518, PY 520 recommended "
The physical principles underlying health physics measurements are studied
both theoretically and experimentally. The purposc of the course is to
develop in the student an insight into the principles and problems involved
in il iation and d ining dose. Mr. Underwood.
PY 619. (NE 619) Reactor Theory and Analysis | 3-0
Prerequisite: PY 530

The theory of neutron slowing, resonance capture, Doppler effect, and
thermal flux distributions in heterogeneous nuclear reactors. Analysis of
reactor control by temperature, cffects of localized and distributed absorbers,
fission products, fuel consumption and production. One-velocity necutron
transport theory. Mr. Murray.
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PY 620. (NE 620) Nuclear Radiation Attenuation 3.0
Prerequisites: PY 530, MA 512
Physical theory of the behavior of neutrons, gamna-rays and charged par-
ticles in matter. Calculation of source terms, attenuation factors, heating
rates, gecometrical transformations, radiation streaming and radioactive decay
eflects required in the design of nuclear radiation shields for reactors, ac
celerators, and space vehicles. Transport theory of gamma-ray and neutron
transmission  through matter. Analysis of cxperimental techniques for ob-
taining shiclding data. Mr. Doggett.
PY 621, Kinetic Theory of Gases 3-0
Prerequisites: PY 501, PY 503, and MA 512
The theory of molecular motion, including velocity and density distribution
functions; the plienomena of viscosity, heat conduction. and diffusion; equa-
tions of state: fluctuations. Mr. Freyre.
i 0

.. cal Mechanics
Prerequisites: PY 501, PY 503, MA 512, and PY 621
A treatment of statistical mechunics [rom both the classical and quantum
points of vicw. Development of thermodynamic theories and application to
tomic systems. Mr. Freyre.
PY 630. (NE 630). Reactor Theory and Analysis 11 0-3
Prerequisite: PY 530
The theory of neutron multiplication in uniform media, with several dimen-
sions, regions, and neutron energy groups. Reactor control by absorbers,
time dependent reactor behavior, matrix treatment of perturbation theory,
neutron thermalization, energy dependent neutron transport theory, and
multigroup machine methods. Mr., Murray.
PY 670. Semincr 1-1
Litcrature surveys and written and oral presentation of papers on current
topics in (a) general physics, (b) nuclear physics, (c) ionic phenomena of
space physics, (d) plasma physics, (¢) non-inertial space mechanics.
Graduate Staff.

PY 690. Research Credits by arrangement
Graduate students sufficiently prepared may undertake research in some
selected field of Physics. Graduate Staff.

DEPARTMENT OF PLANT PATHOLOGY

Graduate Faculty

Professors: Dox Epwis Evus, Head, ROBERT Avcock, CARLYLE NEWTON
Cravion, Fraxg Arco Haasis, Teopy THeopore HeBerT, ARTHUR KEr-
vaN, Evvier LeEon Moore, Lowerl. WENDELL NIELSON, CHARLES JOSEPH
Nusnaun, Nasut Nicks WINSTEAD

Professor Emeritus: SAMUEL GEORGE LEHMAN

Associate Professors: Jay LAWRENCE AppLE, WiLLiaM EarL CooPER, GEORGE
Brancnarp Lucas, Riciiarp Rosret Nerson, Jonn Paur Ross, Josern
NEAL SAssEr, HEDWIG HIRSCHMANN TRIANTAPHYLLOU.

Assistant Professors: Davin M. Kuine, Natuanier T. Powert, Ropert T.
SHERWOOD

Research Assistant Professor: Crarces S. Hopes, Jr.

The Deparunent of Plant Pathology offers graduate work leading to the
Master of Science and Doctor of Philosophy degrees.
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The department is equipped with laboratory and greenhouse facilities for
graduate study in plant p gy i ing special equip for all
phases of phytopathological research. The State's wide range of soil types
and climatic areas make possible the commercial production of a variety of
field, vegetable, fruit, and ornamental crops. Especially favorable oppor-
tunities exist for training in diseases caused by nematodes, viruses, fungi,
and bacteria which affect many crops. Land and facilitics for experimental
work are available at some sixteen permanent research stations located
throughout the State. Student participation in the Plant Disease Clinic
provides top-notch training and experience in the diagnosis of all types of
plant diseases.

Many opportunities for employment in research, extension, and teaching
are available to persons with the Master of Science or Doctor of Philosophy
degree in plant pathology. There are openings for qualified persons in plant
pathology research in the United States Department of Agriculture, State
Experiment Stations and in industry. Opportunities exist in foreign service
through i ional and fcderal izations as well as commercial pro-
duction enterprises. The rapid development of agricultural chemicals for
disease control offer numerous opportunitics in both research, promotion, and
service activities.

Courses for Ad: d Undergradi and Grad

PP 500. Advanced Plant Pathology 0-2
i PP 315 or equi

An advanced study of the economic importance, symptoms, disease cycles,
epiphytology and control of major g—rou(i)s of plant diseases. Students who
register for this course are also required to register for either PP 501 or
PP 502, or they may register for both. Mr. Winstead.
PP 501. Ad d Plant gy L Field Crops Discases 0-1
Prerequisite: PP 315 or equivalent.
Laboratory course for students whose major interest is discases of field crops
to accompany lecture course in Advanced Plant Pathology (PP 500). Dis-
eases will be selected for study which are important on field crops. Either
this course or PP 502 must be taken concurrently with PP 500.
Mr. Kline.

PP 502. Ad: d Plant gy Lab Y i Crop Diseases 0-1
Prerequisite: PP 315 or equivalent.
Laboratory course for students whose major interests is in discases of horti-
cultural crops to accompany lecture course in Advanced Plant Pathology
(PP 500). Diseases will be selected for study which are important on fruit,
ornamental and vegetable crops. Either this course or PP 501 must be taken
concurrently with PP 500. Mr. Winstcad.
***PP 503. Diagnosis of Plant Diseases Summer School 3
Prerequisites: One advanced course in Plant Pathology and permission of
instructor
A study of techniques used in plant discase diagnosis with emphasis on
diagnostic value of signs and symptoms for certain types of diseases. Con-
sideration will be given to major sources of descriptive information on
plant pathogens and the use of keys for the identification of fungi.

Mr. Hebert.

*** Offered summer 1962 and in alternate years.



[RE UHE GRADUATE CATALOG

Courses for Graduates Only

PP 601, Phytopathology | 4-0
Prercquisites: PP 315 and permission of the instructor

A study of the principles of phytopathological rescarch. [hie course is
designed 1o apply the dasical scientific method to discase investigation.

Lxercises will include apy o discase problems, reviewing
laboratory and greenhouse experiments and the evaluation and presentation
of data. 5 Apple.

PP 602. Phytopathology Il 0-

Prerequisites: PP 815 and permission of the instructor

The basic concepts of the ctiology. pathology, epiphytology and cotuol of
plant diseases. Mr. Nushaum.
PP 604. Plant Parasitic Nematodes 2-0
Prercqumu PP

anatomy, physiology and y of plant para

1nd other laboratory techniques used in the study and identification of nema
todes will be considered. Mrs. Triantaphyllou.
“*PP 605. Plant Virology 3.0
Prerequisites: PP 315, GN 111, and a course in organic chemistry
A study of plant viruses including effects on host plants, transmission, classi-
fication, methods of purification, determination of properties, chemical
nature, structure and multiplication. Mr. Hebert.
“PP 607 and GN 607. Genetics of Fungi 3-0
Prerequisites: GN 312, or equivalcnt and permission of instructor
Review of major contributions in fungus genetics with emphasis on prin
ciples and theories that have evolved in recent developments.

Mr. Nelson.
/PP 608. History of Phytopathology 1-0
Prerequisites: PP 315 and permission of instructor
Development of the science of phytopathology from its early begmnmgs
to the carly part of the 20th century. Ellis,
PP 609. Current Phytopathological Research Under Field Cnndmon: 02
Prerequisite: Graduate standing
Study of concepts involved, procedurcs used, and evaluation made in current
phytopathological research by Plant Pathology staff. Visits to various Re

search Stations will be made by the class. M. Clayton.
PP 611. Nemoatode Diseases of Plonts 0-3
Prercquisite: PP 604

A study of plant diseases caused by nematodes. Special consideration will
be given to host-parasite relationships, host ranges and life cycles of the
more important cconomic species. Principles and methods of control will

be considered. Mr. Sasser.
*PP 612. Plant Pathogenesis 3.0
Prerequisite: PP 500

A study of interactions of pathogens and suscept plants. The following
major topics will be and
toxins in wilting phenomena; mode of acum\ of toxins in altering plam
metabolism; role of growth reg

tions in and other physi jcal processes during_ pathogeneﬁ
and nature and bnorhemu—zl bas:s for disease Tesistance. Mr, Kelman.

Offered 1962-63 ond in alternate yeors.
Offered 1963-64 ond in alternate years.
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PP 615. Research in Plant Pathology edits b t
Prerequisites: Graduate standing and consent of mslrucu:I gt
Original research in Plant Pathology. Graduate Staff.

PP 625. Seminar in Plant Pathology 1-1

Prerequisite: Consent of seminar chairman

Discussion of phytopathological topics selected and assigned by seminar
chairman. Mr. Nielsen.
UNC BOTANY 212, 211. Advanced Mycology 5-!
Prerequisite: BO 42 or 101 (UNC) or equivalent

Phycomycetes, Ascomycetes, tes and Fungi i. These
courses are intended for students who plan to specialize in Mycology, Plant
Pathology, and Biology. Classwork consists of lectures and student reports
on literature. Laboratory work consists of the collection and identification of
fungi and the study of their structure and development, and tcchniques for
isolation and pure culture.

Two hours of lecture and four hours of laboratory each week. Mr. Couch.

DEPARTMENT OF POULTRY SCIENCE
Graduate Faculty

Professors: HENRY WILBURN GaRReN, Head, CrirForo WARREN BARBER,

FraNk RANKIN CraiG, CHarLES HORAGE HiLL, JR., MORLEY RiGHARD KARF
Associate Professors: WitLiad Lowry Brow, Josepn Wikrirr KerLy
Assistant Professor: FREEMAN WALpo Cook

The Department of Poultry Science offers graduate work leading o the
\Ias\cr of Scicnce dc;;ree in pou]lr) science with major sludxes in genetics,
veterinary p 1 and physiology. Students exp to begin
graduate study must have the equivalent of an undergraduate major in
poultry and a background in the biological sciences. Fundamental work in
chemistry, biochemistry, physlo]ogy, bacteriology, statistics, and fields that
relate directly to the major interest are required as a part of the program
for the Master of Science degree.

Facilities for graduate study include a laboratory building which contains
offices, library, bird rooms, and other equipment for comprehensive research
studies. In addition to the laboratory buikling, chicken and turkey research
plants are available for use. These plants, with three branch farms located
in the western, Piedmont and castern part of the State, provide a place for
genetic and nutrition studics under ficld conditions.

To offer wider scope to the regular programs of work, cooperative projeets
are under way with the United States Department of Agriculture in genetics
and pathology.

Many opportunitics exist in cducational and commercial fields for poultry
majors with advanced degrees, The larger feed manufacturers, hatcherymen,
and commercial poultrymen as well as vducational institutions need men
with advanced training. The supply of trained men is limited and starting
salaries are adequate.

Courses for Advanced Undergraduates
PO 401. Poultry Discases
Prerequi Required of majors in Poultry Science.
with permission of the instructor

0-4
ctive for others
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The prevention, control, and treatment of the diseases of pou]lry.
Mr. Barbnr
PO 402, Commerciol Poultry Enterprises 0-4
Prerequisites: Required of majors in Poultry Science. Elective for others
with pemission of the instructor.

Principles of incubation, hatchery management, development and organi-
7ation of plans for the building, operation, and maintenance of a commer-
cial poultry plant. Problem. Mr. Brown.
PO 403. Poultry Seminar 1-1
Prercquisites: Required of majors in Poultry Science, senior year

Topics and problems relating to Poultry Science and Poultry Industry as-
signed for report and discussion. Staff.
PO 520. Poultry Breeding 3.0
Prerequisitcs: GN 411. Required of majors in Poultry Science

Elcctive for others with permission of the instructor

Application of genetic pnnc les to chickens and turkeys, considering

physical traits and ical characteristics—feather patterns, egg pro-
duction, hatchability, growth, body conformation, and utility. Laboratory
problems. Mr. Martin.,

PO 521. Poultry Nutrition

Prerequisites: CH 203, 451. Required of majors in Poultry Science; elective
for others

Protein, vitamin, and mineral requirements for growth, egg production, and
reproduction in the chicken and turkey. Methods of feeding and compound-
ing poultry mashes. Laboratory excrcises in the production of vitamin and

mineral deficiencics. Mr. Kelly.

PO 522. Endocrinology of the Fowl 03
Z0 301 or

Sludy of the endocrine sys(em with respect to its physiological importance to

metabolism, growth, and rep F as well as

the fowl are used to illustrate basic concepts. Laboratory techniques and

demonstrations. Mr. Garren.

Courses for Graduates Only

PO 602. Advanced Poultry Nutrition Semester by arrangement
Prerequisites: PO 521, CH 551 or equivalent
Research problem in poultry nutrition involving the design and carrying
out of microbiological and chick experiments. Results from microbiological
and chick assays are correlated. Mr. Hill.
PO 611, Poultry Rescarch Credits by arrangement
Prerequisite: Graduate standing in Poultry Science
Critical study of some particular problem involving ongmal investigation.
A maximum of six credits is allowed toward the Master's degree.

Graduate Staff,

PO 613. Special Problems in Poultry Science Maximum 6
Prerequisite: Graduate standmg
Specific p using ad: h for theory i

Graduate Staff.

DEPARTMENT OF PSYCHOLOGY
(See School of Education)
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DEPARTMENT OF RURAL SOCIOLOGY
Graduate Faculty

Professors: Serz Casot MAvo, Head, CHARLES HORACE HAMILTON
Associate Professor: GLENN C. McCANN
Assistant Professor: JaAMEs N. Younc

‘The Department of Rurial Sociology offers the Master of Science and the
Doctor of Philosophy degrees.

Graduate students studying for the Doctor of Philosophy degree usually
take approximately one semester of course work in the Department of
Sociology at the University of North Carolina at Chapel Hill. Students seek-
ing the Master of Science degree may take courses at Chapel Hill. However,
they will be able to complete their entire programs at State College.

The physical and educational resources of the Rural Sociology Depart-
ment, available to graduate students, mr.lude a departmental library o(
bulletins, and other of several th
items, accumulated over a period of thirty years, and catalogued in indexed
files. L y consists of drawing table
and instruments, chart making materials, cameras, typewriters, and statis-
tical aids. Also at the disposal of the graduate students are automobiles used
for making ficld surveys and IBM tabulating equipment operated by the
Department of Experimental Statistics.

The Department of Rural Sociology provides training in a number of
social sciences, and prepares the graduate student for a varicty of positions.
Men and women with graduate degrees in rural sociology have opponuni ies
for careers m collegc teaching, socxo]oglcal research, social statistics, social

work, ad of social and governmental agencics,

agricultural journalism, and in branchcs of the government's foreign service

relaung 10 ag and the ped areas of the world.
offering emp to are Land-Grant colleges,

agricultural experiment stations, and extension services; other colleges and
universities; the United States Departments of Agriculture, Statc, and Health,
Education and Welfare; state departments of health, education and welfare;
farm journals and newspapers, and voluntary social agencies such as Red
Cross, Community Chest, Boy Scouts, and National Tuberculosis Association.
Each year outstanding graduate students are awarded research or teaching
assistantships, usually requiring the devotion of half of their time to a
research pro]ccl or teaching function as appropriate. Cooperative rescarch
work with various go agencies } ly provides opp
for part-time employment for graduate students not on assistant status.

Courses for Ad d Undergrad and Grad
RS 511. Rural Populalion Problems 3-0
Prerequisite: 301

A study of populauon growth, rates of change, and distribution. Consider-
able attention is given to the functional roles of population, iec., age, sex,
race, residence, occupation, marital status, and education. The dynamic
aspects of population are stressed: fertility, mortality, and migration. Popu-
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lation pulicy is analyzed in relation 1o national and international goals.
A world view is stressed throughout. Mr. Mayo.
RS 513. Community Organization 3.0
Prerequisite: RS 501
Community organization is viewed as a process of bringing about desirable
changes in community life. Community needs and resources available to
meet these necds are studied. De ic processes in action
and principles of community organization are stressed, along with tech-
niques and procedurcs. The roles of leaders, both lay and professional, in
community dL\L]omem are analyzed. Mr. Mayo.
UNC Philo. 107. Foundations of the Social Sciences 0-3
Prerequisites: Two courses in philosophy, psychology o sociology
An inquiry into the nature of social reality through an cxamination of the
basic concepts of sociology, history. etc. Behavioral and subjective approaches
are contrasted. Both methodological and more broadly philosophical prob-
lems are discussed. Mr. Natanson.
"UNC Anthro. 121.  Culture and Personality 0-3
A scientific analysis of the influence of cultural [urms on (he mdzvndua] in
our own and other socictics, consi from the sycholog:
ical, and clinical points of view. " Mr. Honigmann,
UNC Soc. 122. Cultural Anthropology -0
A systematic survey of the customs and modes of life of mankind based on
scientific explanation of the ways of culture. Fee: S1.00. Fall.
Mr. Johnson.
0-3

UNC Soc. 125. The Negro
A study of the Negro community and its institutions, status of the Negro
in American socicty, problems of race relations, and the process of integra-
tion. Spring. Mr. Johnson.
**UNC Soc. 128. Folk Cultures in the Modern World 0-3
The folk culture is viewed as a way of life which stands midway between
that of the “primitive” tribal native and of the urbanized city dweller,
Fee: $1.00. Mr. Erasmus.
RS 534. (HI 534.) The Farmers’ Movement 0-3
Prerequisite: $ hours of Sociology
A history of agricultural organizations and movements in the United States
and Canada principally since 1865. emphasizing the Grange, the Farmers'
Alliance, the Populist revolt. the Farmers' Union. the Farm Bureau, the
Equity socictics, the Nonpartisan League. cooperative marketing, govern-
ment programs, and present problems, Mr. Noblin.
UNC Soc. 152. History of Social Thought 3-0
Prerequisite: One course in one of the social sciences or philosophy
Emphasis on historic social ideas of Western culture considered against
a background of general cultural analysis in terms of systematic theory.
Mr. Vance.
UNC Soc. 153. Secial Structure 3-0
Anzlysls ol social structure and stratification in terms of class, status, pres-
tige, rank, and function. Attention is given to the social role of the elite.
bureaucracies. and prolessional and middle classes. Mr., \ancc
UNC Soc. 161. Sociology of the Family
Analysis of the family institution as a background for the study of (amdy
interaction: socialization and the paremchlld relationship, courtship and
marringc interaction, family crises and problems. Mr. Bowermann.

« Offered in the spring of 1961-62 and alternate years.
“* Offered in 1961-62 and alternate years.
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UNC Soc. 168. The City 0-3
The city as a social phenomenon in the modern world. Analysis of urban
trends, characteristics, and Euncuons, urban social organization. Sociological
elements in housing, urban ang P Growth
patterns in new centers of urbanization. Mr. Campbe]l
UNC Soc. 181. Regional Sociology of the South 0-3
A sociological analysis of the southern regmn of the United States. Em-
phasis on fact, factors, and policies pertai o and
culture; resources and waste: social institutions and plannmg

Mr. Simpson.

Courses for Graduates Only

UNC Soc. 210. Folk Sociology 3-0
Folk sociology as a subject field for the historical study of total human society
and the empirical study of group behavior. Mr. Simpson.

RS 611. Research Methods in Sociology 3-0

Prerequisite: 6 hours of Sociology
Designed to give the student a mature insight into the nature of scientific
research in sociology. Assesses the nature and purposc of research designs,
the interrelationship of theory and research, the use of selected techniques
and their relation to research designs, and the use of modern tabulation
equipment in research. Mr. MLCanu
UNC Soc. 212, American Sociologists
A general treatisc on the rise and development of American sociology and
a survey of the work and personalities of American sociologists projected on
the background of social theory and research. Mr. Simpson.
“*UNC Soc. 218. Human Ecology (Seminar) 0-3
Consideration of theory and research emerging around the concept of
human_ecology. A review of the background of human ecology is followed
by readings, reports, and research on its contemporary development.
Mr. Vance.

*UNC Anthro. 220. Theori 0-3
A systematic survey of the h:szory m cullural anthropology leading to the
development of a system of operational principles which the student may
apply in his own fieldwork and further studies involving cultural problems.

Mr. Honigmann.

RS 621. Rural Social Psychology 3-0
Prerequisite: 6 hours of Sociology

Treats the genetic of the rural f ity and the interrela
tionship of the individual and the rural society. Studies of social psychol

cal factors related to rural morale, social and social
change, and examines the attitudes and opinions of rural pcnplc on current
local and national issues. . McCann.

UNC Anthro. 221. Field Methods in Cultural Anthropology 0-3
Practical exercises and discussion cover mpncs rzf role taking, ohservaunn
interviewing, note taking, and pattern g Mr.

UNC Anthro. 230. Race and Culture Contacts 0-3
An analysis of acculturation situations arising from contacts of peoples of
different racial or cultural heritages in America, Africa, Folynma Meclancsia.
and other areas. Mr. Johnson.

* Offered in 1961-62 ond olternate years.
** Offered In 1962-63 ond olternate yeors.
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RS 631. Population Analysis 0-3
Prerequisite: 6 hours of Sociology

Methods of describing, analyzing, and presenting data on human popula-
tions: distribution, characteristics, natural increase, migration, and trends

in relation (o resources. Mr. Hamilton,
632.  Rural Fomily 3.0

Prerequisite: 6 hours of Sociology

Emphasis is placed on the of an ad iological frame of

rcference for family analysis; on dlscovcnug both the uniquely-cultural and
common-human aspects of the family by means of crosscultural compari-
sions; on historical cxplanations for variability in American families with

especial concern for the rural family; and on analyzing patterns of family
stability and cffectiveness. Mr. Hamilton.
RS 633. The Rural Community 0-3
Prexcquisite: 6 hours of Sociology

The rural ity s viewed in saciological perspective as a functioning

entity. A method of analysis is presenied and applied to cight “dimensions,”
with emphasis on the unique types of understanding to be derived from
measuring each dimeusion. Finally, the cffect of change on romm\mily inte-
gration and development is analyzed. Ir. Mayo.,

UNC Soc. 262. Europeon Sociological Theol 3-0
Theory in sociological research. Major memodolag.czl and theoretical orien-

tations. D from ds of current theories of
differentiation, m\egranon changc, social systems and structural-functional
analysis. Mr. Simpson.

UNC Soc. 333. Seminar in Marriage and the Family 3-
Mr. Bowerman.
**UNC Soc. 334. Critique of Research in Marricge and the Family 3-0
This seminar reviews the basic conceptual frameworks used in family re-
search in the past; identifies changing emphasis in family study; and evalu-
ates current studies in the major fields of family research.

Mr. Bowerman.
UNC Psych. 233. Methods of Investigation in Social Psychology 0-3
Methods of invéstigation in social psychology with application to the social
sciences. Survey methodology with particular emphasis on techniques, con-
tributions, and limitations of public opinion polling. Mr. Thibaut.
RS 641. (ST 641) Statistics in Sociology 3.0
Prercquisite: Statistics
The application of statistical methods of sociological research. Emphasis on
selecting appropriate models, instruments. and techniques for the more
frequently cncountered problems and forms of data. Mr. Hamilton.
RS 642. Research in Rural Sociology redits by arrangement
Prerequisite: Permission of chairman of graduate sludy committee. (Maxi-
mum of six credits.)
Planning and exccution of research, and preparation of manuscript under
supervision of graduate committee. Staff.
RS 653. Theory and Development of Rural Sociology 0-3
Prercquisite: 6 hours of Sociology
Required of all masters and doctoral candidates in rural sociology and is
recommended for all graduate minors. Designed to meet two objectives:
(1) to introduce the student to the study of current sociological theory, and
(2) to survey events and trends in the historical development of rural
sociology. Mr. Hamilton.

“*Offered in 1962-63 and clternate yeors.
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UNC Religion 170. Sociology of Religion 0-3
Analysis of tensions between the scientific, ethical, and theological study
of society; the role of religion in social change; the social origins of the

e of the R “sect” and
“church” in sciological theory. Mr. Nash.
RS 671. Seminar Credits by arrangement
Appraisal of current li ion of research papers by students;

p
progress reports on departmental research; review of developing research
methods and plans; reports from scientific meetings and conferences; other
professional matters. (A maximum of three credits is allowed toward the
master’s degree, and six credits toward the doctorate.) Staff.

DEPARTMENT OF SOCIOLOGY AND ANTHROPOLOGY
Graduate Faculty

Professor: SANFORD RicHARD WinsToN, Head
Associate Professors: ELMER HUBERT JonnsoN, HORAcE D. RawLs
Assistant Professor: Jous W. Touix

The Department of Sociology and Anthropology does not offer graduate
degrees. However, the department supplics courses that are acceptable for
graduate credit as part of a program in other arcas of graduate study.

Courses for Advanced Undergraduates

SOC 401. Human Relations in Industrial Society 3or3
Prerequisite: Senior status or permission of instructor
Selected societies about the world are contrasted with American society to
demonstrate the correlation between technology and general behavior pat-
terns, both within industry and in the total social order. The patterns of
j the indivi to the izational [ (business
concern, manufacturing enterprise, etc.) are analyzed in terms of social
status, social roles, work norms, and attitudes. The social significance of
major characteristics of contemporary industry is considered in terms of
such topics as enlargement of the geographic bounds of the human com-
munity, development of occupational specialization, alteration of the char-
acter of inter-group interaction, and the growing integration of Amcrican
culture. The interrelationships between industry and social change are dis-
cussed to show the effect of new social conditions upon industrial operations
and the effect of technological change upon the family, school, church, and
government. The contribution of industry to social progress is analyzed to
promote the student’s understanding of the dynamic quality of the social
cenvironment within which he will function.
SOC 402. Urban Sociology Jor3
Prerequisites: SOC 202 and permission of instructor
The course begins with a study of the factors behind the organic growth of
cities. The relationship between the physical design of cities and their social
organization is discussed. This is followed by a detailed analysis of new
developments in the scrving of human needs (adequate housing, and the
design of physical and social structures for religious, educational, public
welfare, and recreational activities). Socio-psychological aspects of life in
an urbanized society are compared with those of predominantly agricultural
socicties. The increasing integration of urban and rural living is emphasized.
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Finally, the changing character of urban life is seen in the resulting demand
for city and regional planning and the use of administrative personnel
having both technical and soual backgrounds.

3or3

Prevequisites: SOC 202 and permission of instructor
A\ sunvey of the institutions, organizations, and agencies to be found in mod-
erncommunitics; the social conditions or problems, such as recreation.
health, welfare, ctc., with which they deal: their inter relationship and the
wend toward overall planning.

SOC 412. Introduction to Social Work 3or3
Prevequisites: SOC 202 and permission of instructor

An introductory course, designed to acquaint studcnts with the various
types of public and private social work and with remedial and preventive
programs in applicd sociology, social psychiatry, health. public welfare, and
ecreation.

0 Structure 3or3
Prerequisites: Six hours in Sociology and permission of instructor
Studies of the major sodial institutions and systems of stratification; the
organization of social systems as, for example, religion. education, and gov-
ernment; the functions of such structural components as age and sex groups.
vocational and professional groups, and social classes.
Messrs. Winston, Johnson
SOC 416. Research Metho 3o
Prercquisites: Nine hours m Sociology and permission of instructor
An analysis of the principle methods of social research; the development of
experiments; schedules and questionnaires; the measurement of behavior.
Messrs. Winston. Johnson.

Courses for Gradi and Ad d Undergrad

SOC 501. Leadership 3or3
Prerequisites: SOC 202, SOC 301, or equivalent

A study of leadership in \umous hc[ds _of American h[: anal)sl
various factors associated with I F p. Par
ticular attention is given to rccrcanondl. scientific. and c\ecuuve leadership
procedures. Mr. Winston.
SOC 502. Society, Culture, and Personality 3or3
Prercquisites: SOC 202, SOC 301, or equivalent

Human personality is studied {rom its origins in primary groups through
its development in secondary contacts and its ultimate integration with
sacial norms. While comparative anthropological materials will be drawn
upon, emphasis is placed upon the normal personality and the adjustment
ol the individual to our society and to our culture. The dynamics of per
sonality and character structure are analyzed in terms of the general culture

of the

paucrns and social institutions of society. Messrs. Rawls, Winston.
SOC 505. The Suwlogy of Rehabilitation 3or3
Prerequisites: SOC 202, SOC 301, or equivalent

The course stresses the social and cultural implications of the rehabilitation
approach. Emphasis is placed upon the social and personal problems of
physically and mentally handicapped persons. The interrelationships of
the major social environments are considercd at length in this regard. Ob-
jectives of the rehabilitation processes are analyzed in terms of the sociology
of work. A major portion of the course is devoted to rehabilitation as a
profession, particular attention heing given to the diverse roles of specialists
in this field. Mr. Rawls.
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SOC 510. Industrial Sociology 3or3
Prerequisites: SOC 202, SOC 301 or equivalent
Industrial relations are analyzed as group behavior with a complex and
dynamic network of rights, obligations, sentiments. and rules. This social
system is viewed as an interdependent part of total community life. The
background and functioning of industrialism are studied as social and cul-
tural phenomena. Specific social problems of industry arc analyzed.
Mr. Johnson.

SOC. 511. Social Theory 3or3
Prerequisites: Nine semester hours of sociology, o1 cquivalent work in re-
lated fields, and permission of instructor.
The study of social theories from the earliest recorded thinkers to those
of modern times; the evolution of theories of the individual, groups. cul-
ture, community, and society; the modern development of sociology and
anthropology, and interpretive systems accompanying these developmients.

Graduate Stall.
SOC 515. Research in Applied Sociology 3.3
Prerequisites: SOC 202, SOC 301, or equivalent
Individual research problems in applicd fields of sociology, such as problems
of the family, population, and social work: rural-urban relations; student
success; American leadership. Graduate Staff.

DEPARTMENT OF SOIL SCIENCE

Graduate Faculty

Professors: James Warter Firrs, Head, WiLLiAM VICTOR BARTHOLOMEW,
James Furton Lutz, WitLiast Gartano Woriz, Wintiav Warton Woon
HOUSE, JR.

Associate Professors: WiLLAM A. Jacksox, EGGENE J. KAMPRATH, ClARLES
B. McCANTs, RALpH JosebH MCCRACKEN, PRESTON HARDING REID, JAMES
M. SpaN, RicHARD J. VoL, STERLING B. WErD, SANCORD EUGENE YOUNTS

Assistant Professors: GEorGE A. CUMMINGS, ROBFRT McCorrust

The Department of Soil Science ofters training leading Lo the degrees of
Master of Science and Doctor of Philosophy with major emphases in the
fields of soil chemistry, soil fertility, soil physics, soil genesis, and soil micro-
biology.

Facilities are provided for soils graduate teaching and rescarch in Williams
Hall, a large modern building. Office and laboratory space is assigned to
each student. A library equipped with books, periodicals and biographic
material relative to soils and related subjects is maintained for departmental
use. Facilities set up for graduate study include radioactive and stable isotope
laboratories cnmzining automatic recording scalers, a mass spectrometer, and
other modern eqmpmcm Complete equipment Eor sml mml ralogical studies

include x-ray PI with fal thermal
analyses, infrared sp P izing mi T hxgh spm:d cen
trifuges and thin se(nomng Pr Photomic quip

available for photographing thin sections and mlcroorgumsm

Service laboratories for routine soil and plant analyses arc available as
well as special preparation rooms for soil and plant samples. Greenhouses
and growth chambers situated at the back of Williams Hall are accessible
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lor controlled plant studies. Outdoor experiments in concrete frames, large
tile, or small plots are conducted in an area ncar Williams Hall. Field
iments are made on the sixteen research farms owned or operated by
ate. These farms are located throughout North Carolina to include a
wide varicty of soil and climatic conditions necded for experiments in soils.
Onc of the largest and best cquipped soil testing laboratories in the United
States is operated by the North Carolina Department of Agriculture in
Ralcigh. Special studics on the various problems of soil testing can be made
in conjunction with this laboratory.

Suong supporting departments greatly increase the graduate student's
apportunitics for a broad and thorough training. Included among those
departments in which graduate students in soil science work cooperatively or
obtain instructions are crop science, botany, chemistry, geology, mathematics.
plant pathology, physics. and statistics.

Courses for d and Ad

SSC 511.  Soil Physics 4-0
Prerequisites: SSC 200 and PY 212
Physical canstitution and analyses; soil structure, soil water, soil air and soil
temperature in 1¢lation to plant growth. Mr. Lutz.
SSC 52 Soil Chemist 0-4
Prerequisites: SSC 200, S 53 and CH 483 or permission of instructor
A consideration of the chemical and colloidal properties of clay and soil
systems, including ion exchange and retention, soil solution reactions, solva-
tion of clays, and ¢lecirokinetic propertics of clay-water systems.
Mr. Weed.
0-2

*SSC 524. Mass Spectrometry
Prerequisites: SSC 302 and CH 433 or permission of instructor

An_examination of theoretical and analytical aspects of mass spectrometry
and stable isotopic techniques: application of these methods to biochemical

rescarch. Mr. Volk.
*SSC 532. (BO 532) Sml chvcblclagy 0-3
Prerequisites: SSC 302, BO 312 and CH 220

The more important mu:robmloglcnl processes that occur in soils; decom
position of organic materials, ammonification, nitrification, and nitrogen
fixation, Mr. Bartholomew.
$SC 541. Soil Fertility 3.0
isi SSC 302 and SSC 341

Soil conditions affecting plant growth and the chemistry of soil and [fertilizer
interrelationships. Factors affecting the availability of nutrients. Methods
of measuring nutrient availability. Mr. Kamprath.
*SSC 551.  Soil Morphology, Genesis and Classification 3

Prerequisites: SSC 200, SSC 302 or 341 and MIG 120

Morphology: Study of concepts of soil horizons and soil profiles and chemi-
cal, physical and useful in g them.
Genesis: Critical study of soil fonmno factors and processes. Classification:
Critical of historical and present concepts of soil
taxonomy with particular reference to grea( soil groups as well as discussion
of logical basis of soil ([:lss\ﬁcnrmn Mr. McCracken.

SSC 553. Soil Mineralog 3.0
Prcrcqmsl!cs §SC 200. SSC 341 and MIG 330 or permission of instructor

Offered in 1962-63 and lternate years.
-2 Offered In 136363 ond airermate Years:
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i structure, ion, identification, origin, occurrence, and
s:gmﬁcance of soil mmerals wuh emphasis on primary weatherable silicates,
layer silicate clays, and sesquioxides. Messrs. McCracken and Weed.
***SSC 560. North Carolina Soils and Thelr Munagemenr 3(Summer)
Prexeqmsues' SSC 200, SSC 302 or SSC 8
Field studies of selected soil series in the Cozsnl Plain, Piedmont and Moun-
tain areas of North Carolina. Discussion of management practices that
should be associated with the various soils under different types of farming.

Messrs. McCracken, Fitts, and Spain.
SSC 570. Special Problems Credits by arrangement
Prerequisites: SSC 200 and SSC 302
Special problems in various phases of soils. Problems may be selected or
will be assigned. Emphasis will be placed on review of recent and current
research. Staff.

Courses for Graduate Students Only

7SSC 622. Physical and Chemical Properties of Soils 0-4
Prerequisites: SSC 511, SSC 522, CH 433, MA 301 or permission of in-
structor
An examination in depth of current ideas concerning the physics and chem-
istry of soil and clay systems. Topics will include ion exchange, molecular
adsorption, electrokinetics, relations between mineral structures and their
physical and chemical properties, and the properties of adsorbed water, Em
phasis will be determined by student interest and by current literature.
Messrs. Miller and Weed.
**SSC 651. Pedolog: 2 or 3-0 (By arrangement)
Prerequisites: SSC 522 and SSC 511
A critical study of current theories and concepts in soil genesis and Mor-
phology; detailed study of soil taxonomy. Topics include weathering and
clay mineral genesis as related to soil morphology and genesis, functional
analyses of soil genesis, properties of and processes responsible for soil
profiles formed under various sets of soil forming factors, classification theory
and logic as applied to soil classification, structure of soil classification
schemes. Any of those topics may be emphasized at the expense of the
others according to interests of students. Mr. McCracken.
**SSC 672. Soil Properties and Plant Deyelopment 0.
Prerequisites: CH 551, SSC 522 or equivalents
A detailed examination of the effects of soil factors in the development of
crop plants. Segments of the course will treat (1) soil transformation pro-
cesses of both organic and inorganic constituents, (2) concepts of nutrient
availability and (8) the relation of plant development indices to specific
soil properties. Messrs. Jackson, Bartholomew and Davey.
SSC 680. i 11
Prerequisite: Graduate standing in Soil Science
Scientific articles, progress reports in research and special problems of
interest to agronomists reviewed and discussed.
A maximum of two credits is allowed toward the Master's degree, but any
number toward the Doctorate. Graduate Staff.
SSC 690. Research Credits by arrangement
Prerequisite: Graduate standing in Soil Science
A maximum of six credits is allowed toward the Master's degree, but any
number toward the Doctorate. Graduate Stafl.

os Qffered 1 1963:63 ond sitarnate: yesus.
o33 Olfered In fummer 1363 and ‘alternate. yeors.
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SCHOOL OF TEXTILES
Graduate Faculty

Professors: Marcorst Fuerse CAMPBELL, Dean, (1 ARENGE MONROE ASBILI .
Jre Jous Tkascts Boenax, Keaxeri Stoopakn Cavienkrr, ELLior Brows
Grover, Dasn Scorr Havey, Hariey Youse Jessmes, HesRY Aves
R niriokp, WiLIANM LUWARD SHINN

Issoctate. Professors: Awtineg A, ARMSTRONG, JR., Davio Maksuart Catks,
Akiur Couriney TIAYES, JosErit ALEXANDER PORTER, Jr., WiLLiw C
10N STUCKEY, JR.

Awsistant Professor: ERxint Bezoin BERY

“I'he School of Textiles offers programs leading to the Master of Scicl
in textile technology and Master of Science in textile chemistry.

The fundamental objectives of the graduate program in the School of
Textiles are to develop in students their abilities to initiute and conduct
independent investigations which lead to the development of new knowledge.
and to stimulate the thought processes associated with learning and decision
making, These objectives are accomplished through programs designed to
increase the gencral knowledge of the student and to develop a more com-
prehensive understanding of the major field through study and research.

The program of study “for the graduate student in textile technology may
be mranged in a way that a broad background in advanced technology will
be developed and, at the same time, emphasize areas such as fiber and yarn
wehnology. fabric technology, knitting technology, or quality control. In
addition 1o the major field of textile technoloy. students may minor in
ficlds such as experimental statistics, economics, mathematics, physics, engi
ncering. psychology, and political science.

In the Department uf Teuile Technology the current activities in research
include such probl studies of de fiber prcpcrues.
characterization of mmbcd and carded yarns, influence of variation in linear
density of in-process materials as related to finished product quality, and
processing problems as ssociated with the newest developments in materials
and supplementary equipment.

In the Department of Textile Chemistry research emphasis is placed on
absorption studies, textile chemical processes, new materials and new
methods, and modification of fibrous polymers. The objective of the gradu-
ate program is to stimulate basic research and to train scientists at the
graduate level in the general field of fiber chemistry. Strong supporting
progiams are maintained in chemistry, chemical engincering, mathematics,
experimental statistics. and physics. The Department of Textile Chemistry
is presently located in the Nelson Textile Building, but will move its
facilitics, except for the Radiological Laboratory, to Mangum Hall which
will house the chemical and physical testing laboratories and the processing
laboratory comprising a bleaching, dyeing. and finishing pilot plant.

‘The physical resources of the School of Textiles are at the disposal of
all graduate students. Separate research laboratories for both physical and
chemical investigations are available for graduate research. The extensive
research and educational programs of the school have facilitated the de-
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p of a comp staff of i and A large, well-
equipped shop is available in Nelson Textile Building for construction and
maintenance of apparatus.

The Textile Library, a division of the College Library located in the
Nelson Textile Building, is one of the largest and most complete of its type
in the country, and offers facilities for graduate study.

A number of teaching assistantships and research fellowships are available,
The stipend ranges from $1,800 to $2,400, with some fellowships also in-
cluding tuition and fees.

The demand by industry and for with
advanced degrees has constantly exceeded the supply. The financial remun-
eration is not only larger, but the professi P and recogniti
are generally more readily attained.

Courses for Advanced Undergraduates
Textile Technology

TX 430. Continuous Filoment Yarns 33
Prerequisite: 303
Required of students in Fiber and Yarn Technology aud Knitting Technol-

o8y

Elective for others

A study of properties and processes applicable only to filament yarns such

as texturizing and bulking, Detailed studies of throwing systems, engineer-

ing requirements of equipment, and yarn property changes resulting from

processing.

Two l-hour lectures and one 2-hour laboratory period per week.

Mr. Wiggins.

TX 436, Staple Fiber Processing 33

Prerequisite: 303

Required of students in Fiber and Yarn Technology

Elective for others

A study of special systems of processing long staple, natural and man-madc

fibers, indu(ﬁng woolen, worsted, direct spinning, Turbo Stapler, or Pacific

Converter, and sliver to yarn methods. New concepts and research findings

as applied to all yarn processes.

Two 1-hour lectures and one 2hour laboratory period per week.
Mr. Parduc.

Textile Chemistry

TC 403, 404. Textile Chemical Technology 5-5
Prerequisites: TC 304; CH 223

Required of seniors in Textile Chemistry ;
Basic principles are applied to the study of thrce important areas of textile
processing: dyeing, printing, and finishing. These arcas are concerned with
the chemical nature of dyes and other chemical agents applied to fibrous
systems; with the chemical and physical propertics of the various fibers;
and with the mechanical aspects of the application of chemical materials
to fibers and fabrics. The course includes an extensive review of the various
classes of dyes and their application to all important textile fibers and
blends of fibers; a comparative analysis of dyeing machinery and processes
i ing special inery and equip a survey of modern preparatory
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and bleaching for all important fibers; a study of the roller printing ma-
chine, and the principles involved in print formulations for the major
classes of dycs and their application to the various fibers; a study of impor-
tant mechanical, additive, and chemical modification type finishes for
fabric. Three 1 hour lectures and two 3-hour laboratories per week.

Mr. Campbell.
C 412. Textile Cl\emtccl Anely:ls un 3-0
Prerequisites: CH 215 and TC 304
Required of students in Textile Chemistry
Analysis of textile m.uen‘zls involviug specialized instruments, and tech-

niques such as spec pH . electrometric titra-
tion, viscometry, etc. One lhour Tecture and wwo 3-hour laboratories per
week. Messrs. Campbell, Cates, Rutherford.

TC 421. Fabric Finishing | 0-2
Prerequisite: TC 201

Students in Textile Chemistry may not take this course for degree credit. A
neral course in fabric finishing designed for students not majoring in
extile Chemistry. Emphasis placed on finishes used on garmenttype
fabrics. including stabilization finishes, water repellency, crease resistance,
moth and mildew proofing, fire-proofing, ctc. Emphasis on chemistry of
finishes varied to fit requirements of students. Two 1 hour lectures per week.

Mr. Hayes.

General Textile Courses

TX 483. Textile Cost Methods 2-2
Prerequisites: TX 303 and TX 365

Required of seniors in Textiles except those in Management Option

A survey of cost methods applicable to textile mills with emphasis on cal-
culations, the preparation of cost reports. and their use in cost control.
Two l-hour lectures per week. Mr. Shinn.

Knitting Technology

TX 441.  Flat Knitting 30

Prerequisite TX 342

Required of seniors in Knitting Technology

Elective for others

A study of lhe lcadmg types of ﬂaz knitting machines including warp knitting
| fabri y. Two l-hour lectures

o Ghe s ]zborawry per wezk Mr. Shinn.

TX 442. Knitted Fobrics 33

Prerequisite TX 342

Required of seniors in Textile T¢ and Knitting T I

Design, analysis, and production of knitted fabrics, including flat, :xrcu!ar,

and warp types. The economic aspects of the knitting process as a meth

of clothing production. Introduction to garment design, production and

marketing, Two I-hour lectures and one 2-hour ]abora(ory period per

week. Messts. Shinn, Middleton.

TX 444. Garment Manufacture 0-3

Prerequisite: TX 342

Required of seniors in Knitting Technology

Elective for others

A study of circular latch needle and spring needle machines for knitted

fabric production. Styling. cutting and seaming of the basic garment types
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for underwear and outerwear, standard seam types; high-speed sewing ma-

chines. Two 1-hour lectures and one 2-hour laboratory period per week.
Mr. Shinn.

TX 445. Full-Fashioned Hosiery Manufacture 0-2

Prerequisite: TX 342

Offered by election

Mechanics of the full-fashioned hosiery machine including practical training

in its adjustment and ogeraxion. Attention is given to yarn preparation,

knitting, insp finishing and hosiery. Two 1-hour lectures
per week. Mr. Lewis.
TX 447, 448, Advanced Knitting Laboratory 2:2
Prerequisite: 42

Required of seniors in Knitting Technology
Elective for others
Systematic study of circular hosiery mechanismis; hosiery types and construc-
tions. Seamless hosiery production methods utilizing the newer synthetic
yarns, toe closing methods, finishing processes, and marketing are emphasized.
Mr. Lewis.
TX 449. Tricot Knitting 0-3
Prerequisite; TX 342
Elective for juniors and seniors
A study of basic types of tricot knitting machines with emphasis on mechan-
isms and fabrics. Attention is given to warp preparation methods applicable
to the tricot machine, the characteristics of yarn madc from natural and
synthetic fibers as they affect processing into warp knitted fabrics, machine
settings for proper qualities and ratios; economics of warp knitting, and
end uses. Attention is given to fabric design and analysis. Two l-hour lec-
tures and one 2-hour laboratory period per week. Mr. Shinn.
TX 478. Design and Weaving 33
Prerequisite: TX 366
Required of students in Fabric Technology
Elective for others
Advanced study of special weave formations and the techniques and equip-
ment necessary to form these fabrics. Studies in depth of new developments
and research findings in the areas of warp preparation, design, weaving and
fabric formation. Two l-hour lectures and one 2hour laboratory period
per week. Messts. Porter, Berry.
TX 485. Mill Design and Organization 0-3
Prerequisites: TX 303; TX 365
Required of students in the Textile Technology curriculum. For seniors in
final semester only. (Effective—Fall, 1963)
Application of ic principles to textile g, hedging, and other
buying and selling problems. Inventory control, organization, and depart-
mental functions of textile companies. Technical p of plant site
selection, plant design and layout, and selection of equipment. Layout of a
mill by each student. Two l-hour lectures and one 2-hour laboratory period
per week. Messrs. Grover, Pardue.
TX 490. Development Project 1 . 11
Prerequisite: Senior standing and permission of instructor
Elective
A problem of independent study assigned to seniors in the major field of
study serving also as the laboratory period for senior level courscs.
One 2-hour laboratory period per week.
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Courses for Grad and Ad d Und d

Textile Technology

TX 501. Textile Technology Seminar

Prerequisite: Senior standing and permission of instructor

Elective

Lecture and discussion periods are designed for students who are particularly

interested in the yarn manufacturing aspects of the textile industry. Subject

matter will include such various aspects as training methods, safety pro-

grams, modern mill design, specialized techniques in setting rates, employee

Felations, and dculnpmum that arise from technical meetings.

Two I-hour lectures per week, Mr. Grover and Graduate Staff.
Tes 3

22

E
Advanced techniques for measwiing properties of natural and man-made
fibers, yarns, and fabrics. Interrelations of raw material, quality, pmcessmg
characteristics, and end product properties. The application of the laws of
physical sciences to evaluation of textile materials.
I'wo 1-hour lectures and one 3-hour laboratory per week.
Messrs. Hamby, Sluckcy
TX 522. Textile Qnalny Control
Prerequisite:
Elective
Quality control systems Lo u\uln operations. De[gcl prevention me(hods,
isolation of processes ¢ to ty,
tween qu:l]ny comml department and operating ion. Laboratory desxgn,
1 sclection, f quality control systems.
Two lhnur Iccmr:s and one 3-hour laboratory penod per week.
Messts. Hamby, Stuckey.
1t 3

TX 524. _Speciol Projec Te:
Prerequisite: TX 827: \cmor smndmg.
Elective

Special studies in cither the major or minor field of the advanced under-
yraduate or graduate student. These special studies will take the form of
current problems of the industry, mdcpendcm investigations in the areas of
textile testing and quality control, seminars and technical presentations,
both oral and written. Staff.

permission of instructors

TX 525.  Adyenced Textile Micrascopy 22
Prerequisite: ‘TX 327
Elective

periments, lectures and demonstrations in more advanced techniques of
textile microscopy. Detailed studies of structures of fibers covered in lecture
series. supplemented by experiments on lecture topics. Detailed study of all
types of microscopes .md their uses in textiles. Preparation of slides for
Uses of

Lectures and ||)or.|lo;w: amanged. Mr. Stuckey.
TX 55). Complex Woven Structures 4-4
Prerequisites: TX 303 and TX 478

Elcctive

The development of design specifications for complex fabrics as related to

fabric geometry, functional and aesthetic properties and manufacturing

Jimitations. Three 1-hour lectures and onc %hour laboratory per week.
Mr. Berry.
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TX 575. Fabric Analytics and Characteristics 33
Prerequisites: TX 365 or TX 366 or TC 511

Analysis and study of textile fabrics to determine the composite effects of
yarn and fiber properties. Fabric design features that are related to mechani-
cal as well as aesthetic properties. Engineering of fabrics based on utilization
of other mixtures and homogeneous blends of natural and man-made fibers.
Three 1-hour lectures per week. Mr. Porter.

Textile Chemistry

TC 501. Seminar in Textile Chemistry 0-2
Prerequisite: TC 403

Required of seniors in Textile Chemistry

The course is designed to familiarize the student with the principal sources
of textile chemical literature and to emphasize the importance of keeping
abreast of developments in the field of textile chemistry. Particular attention
is paid to the fundamentals of technical writing. Reports

Lectures arranged. Mr. Campbell, Staff.
TC 511. Chemistry of Fibers 3.0
Prerequisite: CH 223

Required of seniors in Textile Chemistry

A lecture course emphasizing the theory of fiber structure: the relationship
between the chemical structure and physical properties of natural and man
made fibers; the nature of the chemical reactions which produce degrada
tion of fibers; the production of man-made fibers.

Three I-hour lectures per weel Mr. Rutherford.
TC 512, (CH 512) Chemistry of High Polymers 0-3
Prerequisite: CH 431
Elective.
Principles of condensation and free radical polymerivation: Kinetics and
weight ization and comy : emulsion
tructure. Three I-hour lectures per week. Mr. Cates.
is 111 33

of instructor

Elecnve for students in Textile Technology

No credit allowed for students majoring in Textile Chemistry

The work includes a survey of organic chemistry, with emphasis on organic
surfactants, warp sizes, and fabric finishes of all types; the identification of
fibers by chemical means; the qualitative and quantitative analysis of fiber
blends by chemical means; the identification of finishes: the evaluation tech
niques for dyed and finished materials. Two I-hour lectures and one 3-hour
laboratory period per week. Staff.

General Textiles
TX 581. Instrumentation and Control 33
Prerequisite: PY 212
Required of all seniors in Textiles and Textile Chemistry
A lecture series with coordinated laboratory exercises designed to familiarize
the student with the theory and application of instruments and control
apparatus that he will find in the modern textile plant.
The studies cover the measurement and control of temperature, humidity,
pressure, flow and liquid level, the application of control apparatus to chem-
ical processes and physical finishing of textile products.
Two 1-hour lectures and one 2-hour Jaboratory period per week.

Mr. Asbill.
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Courses for Graduates Only

TX 601, 602. Yarn Technology 3.3
Prerequisite: Graduate Standing
Studies of advanced techniques in textile production; the technological
aspects of fiber propertics in relation to processing; studies of rescarch find-
ings and application of these to processing equipment.
Messts. Grover, Hamby.

TC 606. Chemistry of Fiber-Forming High Polymers 3.0
Prerequisite: CH 431
Structure and propertics of fibers; thermodynamics of sorption and solution:
solution properties: molecular weight determination: Aow properties: me-
chanical properties. Three 1 hour lectures per week. Mr. Cates.
TX 621. Textile Testing |11 2-2
Prercquisite: TX 522 o1 equivalent
Design of textile laboratorics. including conditioning equipment and instru-
ments required for specific needs; performance of tests and analysis of data
on industrial problems: specialized physical tests; inter-laboratory tests and
analysis; study of A. S. T. M. specifications and work on task groups for
the A. S. T. M. Societ Mr. Hamby.
TX 631. Synthetic Fibers 0-2
Prerequisites: TX 430 or TX 436. or equivalent
Lectures and projects on advanced problems relative to the properties and
processing of man made continuous filament and staple fiber yarns.

Messrs. Grover, Hamby.
ing Systems and Mechanisms 33

TX 641, 642. Adyanced Knitti
TX 441 or
A critical study of inventions which have contributed to the development
of the modern knitting industry: knitting needles and their adaption for
specific uses: means for mounting them for individual and en masse opera-
tion: construction and functioning of cooperating elements including slid
ers. jacks, sinkers, dividers, pressing elements. narrowing and tensioning
and draw-off motions. regulating mechanisms, timing and control chains and
cams. Use will be made of patent literature which covers important develop-
ments in the hosiery industry. Three 1 hour lectures per week.
Mr. Shinn.

TX 643, 644. Knitting Technology
Prerequisites: Graduate slandmg and 8 credits in Knitting Technology
Problems of specific interest to the knitting industry will be assigned for
study and investigation. The use of experimental methods will be empha
sized. Attention will be given to the preparation of reports for publication.
Graduate Staff.
TX 651, 652. Fabric Development and Construction 3.3
Prerequlsue Graduate Standing
Application of advanced technology to the development and construction
of woven fabrics. Mr. Porter.
TX 681. Textile Research Credits by Arrangement
Problems of speciﬁc interest to the textile industry will be assigned for study
and investigation. The use of experimental methods will be emphasnze;li

Attention will be given to the p of reports for ¢
master’s thesis may be based upon the data obtained. Graduate Staff.
TX 683. Seminar 11

Discussion of scientific articles of interest to textile industry: review and
discussion of student papers and research problems. Graduate Staff.
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TC 605. _Physical Chemistry of Dyeing 33
Prerequisite: CH 433

of ics,

D P of princif phasizing lications in
dye and fiber chemistry. Mr. Cates.
TC 606. Chemistry of Fiber-Forming High Polymers 33
Prerequisite: CH 431

Composition and structure of high polymers; prop®rties of linear polymers
with particular emphasis on mechanical behavior; chemistry of high polymer
degradation. Three I-hour lectures per week. Mr. Cates.

DEPARTMENT OF ZOOLOGY
Graduate Faculty

Professors: FREDERICK SCHENCK BARKALOW, JR., Head, DANIEL SWARTWOOD
GroscH, REINARD HARKEMA, MoORLEY RicHARD KARE, THOMAs LAVELLE
UAY
Professor Emeritus: BARTHOLOMEW BRANDER BRANDT
Associate Professors: WiLLiam WALTON HASSLER, JoHN A. SANTOLUGITO
Assistant Professors: CHARLEs WALTER ALLISTON, FrANCIs EUGENE HESTER,
Grover CLEVELAND MILLER

The Department of Zoology offers graduate work leading to the Master
of Science and the Doctor of Philosophy degrees in animal ecology and wild
life biology. Graduate programs leading to advanced degrees in animal
parasitology and other fields of zoology are arranged in cooperation with the
Department of Zoology of the University of North Carolina, Chapel Hill.

The O. Max Gardner Biological Laboratories building houses training
and research facilities. Also, offices and a number of research laboratories
are set up for graduate student use. Library facilities are provided for ad-
vanced study in the areas of zoology in which graduate degrees are offered.

Collections of fish, reptiles, and amphibians used for teaching purposes
are housed in the Zoology Department. In addition, a bird and mammal
range which contains about 5,000 specimens and a wildlife teaching labora-
tory are set up in the department. Collections used for food habits research
studies on native game animals are also found in the department,

Facilities for life history and ecologic studies in the field of animal para-
sitology are available for student use. A large autopsy and specimen prepara-
tion laboratory is housed in a building adjacent to the department head-
quarters in Gardner Hall. Also found in this building are an aquarium
room, small mammal room, and demestid room.

A number of farm ponds ranging in size from two to seven acres are
located on State land near Raleig.. and are available for research studies.
Several experimental nursery pools are located adjacent to Gardner Hall,
and additional facilities near Fayetteville have been made available through
a cooperative program with the North Carolina Wildlife Resources Com-
mission.

Equipment and facilities are available for undertaking graduate problems
in marine and estuarine fisheries.
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A vaicty of positions ac open to students holding advanced degrees in
animal ceology and wildlife biology. Fhere is particular need for young men
with vaining in parasitology and related subjects. Various State game and
sl departments. United States Fish and Wildlife Service, United States
Forest Serviee, United States Soil Conscrvation Service, United States Na
tional Parks Seivice, and other State and land use departments employ the
majority ol gaduates. Also, an increasing number of teaching positions in
these fields are available. There are moie job vacancies open to zoologists
an can be adequately filled.

Courses for Grad and Ad: d Undergrad

20 501. Ornithology 0-3

Pracquisite: 2O 103

“Ihe biology and classification ol birds. Field trips for the study and identifi-

cation of local forms, including trips to 1ake Mattamuskeet in February

and the coast in May. Individual research projects on nesting populauons
fr. Qua)'

ZO 513, Comparative Animal Physiology

Prerequisitc: 2O 301

Lhe comparative physiology of selected systems. Topics will be chosen for

detailed consideration in lectures, collateral reading. and class discussion.

Each student will. in addition, prepare a term report. A few topics for study

may be determined by the intcrests of the students and by their needs as

may be expressed by the supervisor of their major work.  Mr. Santolucito.

ZO0 520. Fishery Science 3.0

Prercquisites: 20 103 and approval of the instructor

This course is intended as an introduction to the principles and methods

ol fishery science. Curvent theories and practices of fish management will be

studied, Lile history and biology of important game and commercial species.
Survey ol fishery resources. Mr. Hassler.
ZO 521. Fishery S:ienu 0-3
Prerequisite: 2O 5

An analysis of r.,hm research methods and objectives. Detailed studies of
the procedures for fish pog annual repr ion, mor
tality rates, growth rates, and exp i The rela ip between
natural fluctuations m ﬁshtnﬁ and env lronn\emal factors.  Mr. Hassler.
Z0 522. Animal Ecol 3-0

Prerequisites: ZO IDS .\ml BO 103

The general principles ol the inter relations among animals and between

animals and their environments—land, freshwater, marine. Mr. Quay.
541. Cold- hlouded Vertebrates (lchthyology) -

Prerequisite: Zi

The classification dn(l ecology of selected groups of fishes. Lectures, labora-

tories, and field nips dealing with the systematic positions, life histories,

interrelationships, and distribution of the particular groups of fishes selected

in accordance with the needs and interests of the class. Mr. Hassler.
ZO 542. Cold-blooded Vertebrates (Herpetology) 0-3
Prerequisite: ZO 103

The classification and ecology of sclected groups of amphibians and reptiles.
Lectures, laboratories. and ﬁeld trips dealing with the systematic positions,
life histories, inter and of the ﬁnmcular groups
of amphlhlans and reptiles sclcr.l:d in accordance with the needs and in-
terests of the class. Mr. Hassler.
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Z0 544, Mammalogy 3.0
Prerequisites: ZO 103, ZO 206, and approval of instructor
The classification, identification, and ecology of the major mammalian

oups. Mr. Barkalow.
Z0 545. Histology 4-0
Prerequisite: ZO 103

The microscopic anatomy of animal tissues. Mr. Roberts.

ZO 551, 552.  Wildlife Science

Prerequisite: ZO 206

The principles of wildlife management and their application are studied in
the laboratory and in the field. Mr. Hester.
ZO 561. Animal Embryology 0-4
Prerequisite: ZO 103

The study of fundamental principles which apply in the achievement of
complex animal structure, including both invertebrate and vertebrate ma-
terials. Correlative laboratory study to provide training in the basic disci-
plines and techniques. This course is intended for advanced students in
entomology, animal industry. poultry scicnce, and zoology.  Mr. Alliston.
ZO 571. Special Studies Credits by Arrangement
Prerequisites: ZO 103 and approval of the instructor

A directed individual investigation of a particular problem in Zoology.
accompanied by a review of the pertinent literature. A maximum of three
credits allowed toward the bachelor's degree, six towaid the master's degree
and nine toward the doctorate. Graduate Staff.
*ZO 581. Parasitology | 4-0
Prerequisites: ZO 103 and 223

The study of the morphology, biology, and control of the parasitic protozoa
and helminths of man, domestic and wild animals. Mr. Harkema.
**Z0 582. (ENT 582) Medical Entomology 0-3
Prerequisite: ENT 301 or 312

A study of the morphology, biology and control of the parasitic arthropods
of man, domestic and wild animals. Messrs, Farrier and Harkema.

Courses for Graduates Only

Z0 603. Advanced Parasitology 0-3
Prerequisites: ZO 581 and 582

The study of the theoretical and practical aspects of parasitism; taxonomy
physiology, and immunology of animal parasites. Mr. Harkema.
20 604, _ (Al 604) Experimental Animl Physiclosy a0

A study of the theories and techniques involved in the use of animals in
physiological investigation. Messrs. Ulberg, Wise
ZO 614. Cell Physiology

Prerequisites: ZO 301, and approval of the instructor 5
A study of those fundamental physiological properties at the cellular level
which are common to nearly all organisms. Lectures, discussions, and critical
reports (oral and written) to promote acquaintance with gencral literature
and recent advances. Mr. Santolucito.
ZO 622. Seminar 1-1
The presentation and defense of current literature papers dealing cither
with the findings of original research or with fundamental biological con-
cepts. Graduate Staff.

-0

* Offered in the fall 1963.
** Offered in spring 1964.
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Z0 627. Zoogeography 3-0
Prerequisites: ZO 522, and approval of instructor
I'he geographic distribution of animals, with primary emphasis on land and
fresh water vertebrates. Mr. Quay.
ZO 641. Research in Zoology Credits by arrangement
Prerequisites: Twelve semester credits in Zoology, and approval of the in
suuctor
Problems in development, h[L history, morpho]ogy. physiology, ecology, game
six credits s
allowed toward the masurs degrec but 1ny number toward the doctorate.
Graduate Staff.




TEXTILES—Mon

vapor phase undergo graft polymerization




CROP SCIENCE—A suction tube is used to emasculate alfalfa
flowers prior to hybridization.



EXPERIMENTAL STATISTICS—The laws of probability are

demonstrated by dropping steel balls in a Quincunx



ENTOMOLOGY—Tax
onomic studies of the Ap
hididae

OCCUPATIONAL INFORMATION AND GUIDANC
To improve their counseling procedures, graduate students eval-
uate tape recordings of each other's counseling conferences




CERAMIC ENGINEERING—Data is recorded while single

crystal sapphires are being examined using a microhardness test

ing machine.



LOOLOGY =Stidents

tetermine vaviation in skeleta



POULTRY SCIENCE—Blood, which will be typed in much
the same manner as human blood is typed, is drawn from the wing
vein of a chicken

PLANT PATH
OLOGY—State Col-
lege students learn
to diagnose plant
diseases.




AGRICULTURAL ENGINEERING—Research and develop-
ment of a once-over peanut harvester: 1) differential fluorescence
of plant material, 2) equilibrium moisture content of peanuts,
and 3) analog computer for machine analysis.

ENGINEERING MECHANICS—A problem is checked out
in the test bearing assembly of apparatus designed for studies of
lubrication behavior of liquid metals
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*GRADUATE FACULTY

at
NORTH CAROLINA STATE COLLEGE

Charles Walter Alliston, Assistant Professor of Zoology.
., N. C. State College.
Michael Amein, Assistant Professor of Civil Engineering.
h.D., Cornell University.
Clifton A. Anderson, Professor of Industrial Engineering and Head of
Department.
Ph.D., Ohio State University.
Richard Loree Anderson, Professor of Experimental Statistics.
D., Iowa State College.
Roy Nels And Professor of Educati Head ol Dep of Occu-
pational Information and Guidance.
Ph.D., Columbia University.
Jay Lawrence Apple, Associate Professor of Plant Pathology.
Ph.D., N. C. State College.
Arthur A. Armstrong, Research Associate Professor of Textile Chemistry.
Ph.D., N. C. State College.
Clarence Monroe Asbill, Jr., Professor of Textile Machine Design and De-
velopment.
B.S., Clemson College.
Leonard William Aurand, Research Professor of Food Science.
Ph.D., Pennsylvania State College.
William Wyatt Austin, Jr., Professor of Metallurgical Engineering and Head
of Department of Mineral Industries,
Ph.D., Vanderbilt University.
Robert Aycock, Research Professor of Plant Pathology.
Ph.D., N. C. State College.
Ernest A. Ball, Professor of Botany.
'h.D., University of California.
Walter Elmer Ballinger, Associate Professor of Horticultural Science.
Ph.D., Michigan State College.
Clifford Warren Barber, Prolessor of Poultry Science.
Ph.D., Cornell University.
William john Barclay, Professor of Electrical Engineering.
Ph.D., Stanford University.
Aldos Ccrlez Barefoot, Jr., Assistant Professor of Wood Products.
Doctor of Forestry, Duke University.
Frederick Schenck Barkalow, Jr., Professor of Zoology and Head of Depart-
ment,
Ph.D., University of Michigan.
Key Lee Barkley, Professor of Psychology and Director of Applied Experi-
mental Psychology Laboratory.
Ph.D., University of North Carolina.
Elliott Roy Barrick, Professor of Animal Science and Head of Animal Hus:
bandry Section.
Ph.D., Purdue University.
William Victor Bartholomew, Professor of Soil Science.
Ph.D., Jowa State College.

--;nbmulp o fhe pradi

foculty may b in either of two categories: (1) full wtatus

Il status permits o faculty membor t In any and oll
Sdeets prosrems. oF The. Collens: Aeiselots” membon. ey foech cotries
vel and serve as chairmen of master’s adylsory committeas.

phates of th
at the graduof
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Edward Guy Batte, Professor of Animal Science and Head of Veterinary
Section
D.V.M., Texas A & M.
Ernest Oscar Beal, Associate Professor of Botany.
Ph.D., State University of Iowa.
Kenneth Orion Beatty, Jr., Professor of Chemical Engineering.
Ph.D., University of Michi
Burton Floyd Beers, Associate Professor of History and Political Science.
Ph.D., Duke University.
Norman Robert Bell, Associate Professor of Electrical Engineering.
M.S., Cornell University.
Thomas A. Bell, Associate Professor of Food Science.
M.S., N. C. State College.
William Callum Bell, Rescarch Professor of Ceramic Engineering in Engi-
neering Research.
Ph.D., Ohio State University.
David Maurice Benensen, Associate Professor of Engineering Mechanics.
Ph.D., California Institute of Technology.
Willard Harrison Bennett, Burlington Professor of Physics.
Ph.D., University of Michigan.
Ernest Bezold Berry, Assistant Professor of Textiles.
B.S., Clemson College.
'Rn:hard Hugh Bigelow, Associate Professor of Civil Engincering.
C. State College.
[ulm Wnllnam Bishir, Assistant Professor of Mathematics.
Ph.D., N. C. State College.
Charles Edwin Bishop, William Neal Reynolds Distinguished Professor of
Agricultural Economics and Head of Department.
Ph.D., University of Chicago.
William joseph Block, Associate Professor of History and Political Science.
. University of Ilinois.
W:lham Lowry Blow, Associate Professor of Poultry Science.
» N. C. State College.
T N Blumer, Professor of Food Science.
Ph.D., Michigan State College.
John Francis Bogdan, Professor of Textiles and Director of Processing Re-
search.
B.T.E., Lowell Textile Institute.
Carey H. Bostian, Professor of Genetics.
Ph.D,, University of Pittsburgh.
Henry Dittimus Bowen, Professor of Agricultural Engineering.
Ph.D., Michigan State College.
Thomas Glenn Bowery, Research Professor of Chemistry and Entomology.
Ph.D., Rutgers University.
Ch:rles Raymond Bramer, Professor of Civil Engineering.
, Michigan College of Mining and Technolo,
Bartholomtw Brandner Brandt, Professor Emeritus of Zuology
Ph.D., Duke Universi
Charles H. Brett, Research “Associate Professor of Entomology.
Ph.D., Kansas State College.
Richard Bright, Associate Professor of Chemical Engineering.
M.S., State University of Iowa.
Charles A. Brim, Associate Professor of Crop Science.
Ph.D., University of Nebraska.

* On leave 1961-62
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Henry Seawell Brown, Assistant Professor of Geological Engincering.
Ph.D., University of Illinois.
Marvin L. Brown, Jr., Professor of History and Political Science.
Ph.D., University of Pennsylvania.
William Paul Bucher, Assistant Professor of Physics.
Ph.D., University of Virginia.
Roberts Cozart Bullock, Professor of Mathematics.
Ph.D., University of Chicago.
Jacob Burlak, Visiting Assistant Professor of Mathematics.
Ph.D., University of Cambridge (England).
Fred Virgil Cahill, Jr.,, Professor of History and Political Science and Dean
of the School of General Studies.
Ph.D., Yale University.
George Charles Caldwell, Associate Professor of Mathematics.
Ph.D., University of North Carolina.
John Tyler Caldwell, Professor of Political Science and Chancellor.
Ph.D., Princeton University.
Kenneth Stoddard Campbell, Professor of Textile Chemistry.
B.S., Bates College.
Malcolm Eugene Campbell, Professor of Textiles and Dean of the School of
Textiles.
B.S., Clemson College
‘William V. Campbell, Research Assistant Professor of Entomology.
.D., N. C. State College.
Thomas Franklin Cannon, Assistant Professor of Horticultural Science.
Ph.D., Ohio State University.
George L. Capel, Professor of Agricultural Economics.
Ph.D., University of Florida.
Robert Gordon Carson, Jr., Professor of Industrial Engineering and Director
of Instruction for School of Engineering.
Ph.D., University of Michigan.
Roy Merwin Carter, Professor of Wood Technology.
M.S., Michigan State College.
Dzvld Marshall Cates, Associate Professor of Textile Chemistry.
.D., Princeton University.
jo}m Waslcy Cell, Professor of Mathematics and Head of Department.
Ph.D., University of Illinois.
Douglas Scales Chamblee, Professor of Crop Science.
Ph.D., Jowa State College.
ohn Mom omery Clarkson. Professor of Mathematics.
ornell University.
Alben _] Clawson, Assistant Professor of Animal Science.
Ph.D,, Cornell University.
Carlyle Newton Clayton, Professor of Plant Pathology.
Ph.D., University of Wisconsin.
Grover Cleveland Cobb, Jr.,, Assistant Professor of Physics.
Ph.D., University of Virginia.
Fred Derward Cochran, Professor of Horticulture and Head of Department.
Ph.D., University of California.
Columbus Clark C Professor of Experi) 1 Statistics.
Ph.D., Iowa State College.
Norval White Conner, Professor of Mechanical Engineering and Director
of Department of Engineering Research.
M.S., Iowa State College.
William Stokes Connor, Adjunct Professor of Experimental Statistics,
Ph.D., University of North Carolina.
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Freeman Waldo Covk. Assisant Professor of Pouluy Science.
> ST,
'e‘Pml:s'\\r of Psychology.
niversity.
Archur W. Covper. Assistant Protesor of Boany.
PaD.. Univensity of Michigan,
itiam Earl Cooper. Aseoxiate Professor of Plant Pathology.
Ph.D.. Louisiana State University.
Alorza Freeman Covss. Asoviate Professor of Chemistny.

Haroid Maswell Corter, Protessor of Psycholoy. Director of Psvehological
Clinic.
PhD.. Pennslvania imu Cullcgz,

\l*r\ Con. i‘mk )F\‘T }.x.emus of Experimental Stacistics.
te Colls
Pro T oi Pouluy Science.

3 z‘ Pm.eswr of Civil En
PAD.. Purdue U m\-mn

oy.

ensiny of Wisconsin,
iz Assviate Professor of Physics.

rofesor of Mechanical Engineering.
tace Colleye.
te Profesor of Engineering Mechanics.

Pennsilvaria
Robet Alden Dougla
PhD.. !‘un

Dom Profesor of Psychology.
Ph D P\\r\‘u' l qiversity,
2dlev, Resarch Assisane Profesor of Crop Sience.
P2.D.. Towa \me Colle\':
}‘miessor of Elecurical Engineering.

\. Profesor of Hiscor and Political Science and

niversicy.

Professor of Bacteriology.

¢ Insticute.

ssor of Plant Pathology and Head of Department.
rsitv of North Carolina.

st of Wood Products and Head of Department.
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Munir R. El-Saden, Associate Professor of Mechanical Engineering.
Ph.D., University of Michigan.
Donald Allen Emery, Assistant Professor of Crop Science.
Ph.D., University of Wisconsin.
John Lincoln Etchells, Professor of Food Science and Botany.
Ph.D., Michigan State College.
]ames Brainerd Evans, Professor of Bacteriology.
Ph.D., Cornell University.
Ralph Eigil Fadum, Professor of Civil Engineering and Dean of the School
of Engineering.
$.D., Harvard University.
Maurice H. Farrier, Research Associate Prolessor of Entomology and
Forestry.
Ph.D,, N. C. State College.
James K. Ferrell, Professor of Chemical Engineering.
Ph.D., N. C. State College.
Alva Leroy Finkner, Adjunct Professor of Experimental Statistics.
Ph.D,, N. C. State College.
James Walter Fitts, Professor of Soil Science and Head of Department.
Ph.D., Towa State College.
Leon David Freedman, Associate Professor of Chemistry.
Ph.D., Johns Hopkins University.
Raoul M. Freyre, Assistant Professor of Physcis.
Ph.D., University of Havana, Cuba.
Daniel Fromm, Associate Professor of Food Science.
Ph.D., Pennsylvania State University.
Gene John Galletta, Assistant Professor of Horticultural Science.
Ph.D., University of California.
Gerald Gzrb Assistant Professor of Economics.
Ph.D., University of California.
Monroe Evans Gardner, Professor of Horticultural Science.
B.S., Virginia Polytechnic Institute.
Henry Wilburn Garren, Professor of Poultry Science and Head of Depart-
ment.
Ph.D., University of Maryland.
Dan Ulrich Gerstel, Rescarch Professor of Crop Science.
'h.D., University of California.
Forrest William Getzen, Associate Professor of Chemistry.
Ph.D., Massachusetts Institute of Technology.
*George Wallace Giles, Professor of Agricultural Engineering.
M.S., University of Missouri.
Edward Walker Glazener, Professor of Poultry Science and Director of
Instruction for School of Agriculture.
Ph.D., University of Maryland.
Gennaro L. Goglia, Associate Professor of Mechanical Engincering and
Graduate Administrator.
Ph.D., University of Michigan.
Lemuel Goode, Associate Professor of Animal Science.
M.S., University of West Virginia.
Arnold H. E. Grandage, Professor of Experimental Statistics.
.D., N. C. State Coliege.
Clifton W. Gray, Assistant Professor of Psychology.
Ph.D., University of Minnesota.

* On loave
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Walton Carlyle Gregory, William Neal Reynolds Distinguished Professor
of Crop Science.
Ph.D., University of Virginia.
Danicl Swartwood Grosch, Professor of Genetics.
Ph.D., University of Pennsylvania.
Hairy Douglas Gioss, Associate Professor of Crop Science.
Ph.D., lowa State College.
Elliot Brown Grover, Abel C. Lineberger Professor of Textiles and Head of
Department of Textile Technology.
B.S., Massachusetts Institute of Technology.
George Albert Gullette, Professor of Social Slugzl:s and Head of Department.
Ph.D., University of Michigan.
Frank Edwin Guthrie, Associate Professor of Entomology.
Ph.D., University of Illinois.
Frank Arlo Haasis, Professor of Plant Pathology.
Ph.D., Cornell University.
William Cullen Hackler, Associate Professor of Mincral Industries.
Ph.D., N. C. State College.
Roben _[ohn Hader, Professor of Experimental Statistics.
. N. C. State College.
\\’llham jackson Hall, Associate Professor of Statistics.
Ph.D., University of North Carolina.
Dame Scott Hamby, Burlington Industries Professor of Textiles.
B.S., Alabama Polytechnic Institute.
Charles Horace Hamilton, Professor of Rural Sociology.
h.D., University of North Carolina.
Durwin M. Hanson, Professor of Industrial Education and Head of Depart-
ment.
Ph.D., Towa State Universit;
Karl P. Hanson, Professor of chhamcal Engineering.
M.S,, University of Michigan.
Warren Dutward Hanson, Professor of Genetics.
Ph.D., Purdue University.
James W. Hardin, Associate Professor of Botany.
Ph.D., University of Michigan.
Rcmard Harkema, Professor of Zoology.
. Duke University.
Cleon Wa]lnce Harrell, Associate Professor of Economics.
\A., University of Virginia.
Walter Iocl Harrington, Professor of Mathematics,
Ph.D.. Cornell University.
Clarence Arthur Hart, Research Associate Professor of Forestry.
Ph.D., N. C. State College.
Loduwick Charles Hartlev, Professor of English and Head of Department.
Ph.D., Princeton University.
Paul chry Harvey, William Neal Reynolds Distinguished Professor of
Crop Stience and Head of Department,
Ph.D., Towa State College.
Hassan Ahmad Hassan. Professor of Mechanical Engineering.
Ph.D., University of Illinois.
Francis Jefferson Hassler, Research Professor of Agricultural Engineering and
Head of Department.
Ph.D., Michigan State College.
William Walton Hassler, Associate Professor of Zoologv.
Ph.D.. University of Tennessce.
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Arthur Courtney Hayes, Associate Professor of Textile Chemistry.
M.S., N. C. State Colle;
Frank Lloyd Haynes, Jr., Professor of Horticultural Science.
Ph.D., Cornell University.
Teddy Theodore Hebert, Professor of Plant Pathology.
Ph.D., N. C. State
William Ray Henry, Assocla(c Professor of Agricultural Economics.
N. C. State College.
Robert szlar Herbst, Adjunct Associate Professor of Mathematics.
Ph.D., Duke University.
Francis Eugene Hester, Assistant Professor of Zoology.
Ph.D., Alabama Polytechnic Institute.
Charles Horace Hill, Professor of Poultry Science.
Ph.D., Cornell University.
Thomas 1. Hines, Professor of R ion and Park Admini ion and
Head of Department.
M.A., University of North Carolina.
George Burnham Hoadley, Professor of Electrical Engineering and Head of
epartment.
.Sc., Massachusetts Institute of Technology.
Charles S. Hodges, Jr., Research Assistant Professor of Plant Pathology.
Ph.D., University of Georgia.
Ernest Hodgson, Assistant Professor of Entomology.
Ph.D., Oregon State University.
Abraham Hnlmnan, Associate Professor of History and Political Science.
Ph.D., Harvard University.
Maurice w. Hoover, Professor of Food Scicnce.
Ph.D., University of Florida.
John William Horn, Associate Professor of Civil Enginecring.
M.S.C.E., Massachusetts Institute of Technolo;
Ivan Hostetler, Professor of Industrial Arts Education and Head of De-
partment.
Ed.D., University of Missouri.
George Hyatt, Jr., Professor of Animal Science and Associate Director of
A icultural Extension Service.
.D., University of Wisconsin.
w:lham A Jackson, Associate Professor of Soil Science.
.D., N. C. State College.
Gerald Blaine James, Adjunct Associate Professor of Agricultural Education.
EA.D., University of Illinois.
Herman Brooks James, Professor of Agricultural Economics and Dean of
the School of Agriculture.
Ph.D., Duke University.
John Mitchell Jenkins, Jr., Professor of Horticultural Sciencc.
Ph.D., University of Minnesota.
Harley Young Jennings, Professor of Textile Research.
h.D., University of Michigan.
Elmer Hubert Johnson, Associate Professor of Socinlogy and Anthropology.
'h.D., University of Wisconsin.
jos:ph Clyde Johnson, Associate Professor of Psychology.
Ed.D., Peabody College
William Hugh Johnson, Assnstam Professor of Agricultural Engineering.
Ph.D., N. C. State College.
Guy Langston Jones, Professor of Crop Science.
Ph.D., University of Minnesota.
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Ivan Dunlavy Jones, Prolessor ol Food Science.
PhLD., Umiversity of Minnesota.
Louis Allman Jones, Associate Professor of Crop Science and Chemistry.
Ph., Texas Agricultural and Mechanical College.
Kenueth Allan Jordan, Assistant Prolessor ol Agricuitural Engineering.
Ph.D., Purdue University.
Charles Howard Kahn, Assoctate Prolessor ol Architecture,
MLS., Massachusetts Institute of Technology.
Joseph S. Kahn, Assistant Prolessor of Botany.
PhD., University of llinoss.
Lugene J. Kamprath, Associate Professor of Soil Science,
Ph.D., N. C. State College.
Morley Richard Kare, Prolessor of Poultty Science and Zoology.
Pi.D., Cornell University.
Constanune Kassimatis, Associale Prolessor ol Mathematics.
Ph.D., Queen’s University ( Kingston, Canada).
Therese Mnng Kelleher, Assisiant Prolessor of Genetics.
Ph. N. C. State College.
l\cnnclh Ra)mond Keller, Professor of Crop Science and Assistant Director
in Charge of Tobacco Rescarch.
Ph.D., lowa State College.
]oscph Wheeler Kelly, Associate Professor of Poultry Science.
, lowa State College.
Anhur l\elm:m, Prolessor ol Plant Pathology and Forest Management.
Ph.D., N. C. State College.
Richard Adams King, M. G. Mann Professor of Agricultural Economics.
h.D., Harvard University.
James Bryant kiikland, Professor of Agricultural Education and Dean of
the School of Education.
Ph.D., Ohio State University.
l)awd \l Kline, Research Assistant Prolessor ol Plant Pathology.
, University of Wisconsin.
blcnn Chﬂrlcs Klingman, Prolessor ot Crop Science.
Ph.D., Rugers University.
*Richard Bennew Knight, Professor of Mechanical Engincering.
M.S., University of 1llinois.
Ken- Achx l\opmﬂ. Associate Professor of Genetics.
., N. C. State College.
John Clemenl Koop, Associate Professor of Experimental Statistics,
Ph.D., N. C. State College.
Robert Roy Korfhage, Assistant Professor of Mathematics.
Ph.D., University of Michigan.
William Wurdh Kricgel, Prolessor in charge of Geramic Engineering.
Dr. Ing., Technische Hochschule, Hanover, Germany.
Leaton John Kushman, Associate Professor of Horticultural Science.
M.S., George Washington University.
John R. Lambert, Associate Professor of Social Studies.
Ph.D., Princeton Universi
Joe Oscar Lammi, Professor of Foresm
Ph.D,, University of California.
Harold Augusms Lamonds, Professor of Nuclear Engineering and Head of
Department.
Ph.D., N. C. State College.

* On teave
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Forrest Wesley Lancaster, Professor of Physics.
Ph.D., Duke University.
James Giacomo Lecce, Associate Professor of Animal Science.
Ph.D., University of Pennsylvania.
James Murray Leatherwood, Assistant Professor of Animal Science.
Ph.D., N. C. State College.
Thomas Benson Ledbetter, Assistant Professor of Mechanical Engineering.
, N. C. State College.
joshuz Alexander Lee, Research Assistant Professor of Ciop Science.
Ph.D., University of California.
Richard Shao-Lin Lee, Assistant Professor of Mechanical Engineering.
Ph.D., Harvard University.
James Edward Legates, William Neal Reynolds Distinguished Professor of
Animal Science and Head of Animal Breeding Section.
Ph.D., Jowa State College.
Samuel George Lehman, Professor Emcritus of Plant Pathology.
Ph.D., Washington University.
Carlton jzmes Leith, Associate Professor of Mincral [ndustrics.
'h.D., University of California.
Jack chme. Professor of Mathematics.
Ph.D., Princeton University.
Robert W. Llewellyn, Professor of Industrial Enginecring.
M.S., Purdue University.
Richard Henry Loeppert, Professor of Chemistry.
Ph.D., University of Minnesota.
George Gilbert Long, Assistant Professor of Chemistry.
Ph.D., University of Florida
Roy Lee Lovvorn, Professor of Crop Science and Director of Research in
the School of Agriculture.
., University of Wisconsin.
Morton Lowengrub, Assistant Professor of Mathematics.
Ph.D., Duke University.
George Blanchard Lucas, Rescarch Associite Professor of Plant Pathology.
Ph.D., Louisiana State University.
Henry Laurence Lucas, Jr., William Neal Reynolds Distinguished Professor
of Experimental Statistics.
Ph.D., Cornell University.
James Fulton Lutz, Professor of Soil Sciencc.
Ph.D., University of Missouri.
Joseph Thomas Lynn, Associate Professor of Physics and Graduate Adminis-
trator.
M.S., Ohio State University.
Glenn C. McCann, Associate Professor of Rural Sociology.
Ph.D., Washington State College.
Charles B. McCants, Associate Professor ol Soil Science.
Ph.D,, Iowa State College.
Robert E. McCollum, Research Assistant Professor of Soil Science.
Ph.D., University of Illinois.
Clarence Leslie McCombs, Associate Profcssor of Horticultural Science.
Ph.D., Ohio State University.
Ralph Joseph McCracken, Associate Professor of Soil Science.
Ph.D., Towa State College.
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Charles Russell McCullough, Professor of Civil Engineering.
M.S., Purdue University.
Patrick Hill McDonald, Professor of Engineering Mechanics and Head of
Department.
Ph.D., Northwestern University.
William McGehee, Visiting Professor of Psychology.
Ph.D., Peabody College.
John g'oscph McNeill, Assistant Professor of Animal Science.
Ph.D., University of Maryland.
Francis Edward McVay, Associate Professor of Experimental Statistics.
Ph.D., University of North Carolina.
James Gray Maddox, Professor of Agricultural Economics.
Ph.D., Harvard University.
T. Ewald Maki, Carl Alwin Schenck Professor of Forest Management.
Ph.D., University of Minnesota.
Carroll Lamb Mann, Jr., Professor of Civil Engineering.
C.E., Princeton University.
Thurston Jefferson Mann, Professor of Crop Science.
Ph.D., Cornell Universi
Edward George Manning, Associate Professor of Electrical Engineering.
M.S., N. C. State College.
David Boyd Marsland, Assistant Professor of Chemical Engineering.
Ph.D., Cornell University.
David Hamilton Martin, Assistant Professor of Physics.
M.S., University of Wisconsin.
David Dickenson Mason, Professor of Experimental Statistics.
D., N. C. State College.
Gennard Matrone, Research Professor of .\nimal Science.
Ph.D., N. C. State College.
Dale Frederick Matzinger, Associate Professor of Genetics.
Ph.D., Iowa State Collegc.
Jack R. Mauney, Research Assistant Prolessor of Crop Science.
Ph.D., University of Wisconsin.
Selz Cabot Mayo, Professor of Rural Sociology and Head of Department.
Ph.D., University of North Carolina.
Jefferson Sullivan Meares, Professor of Physics.
, N. C. State College.
Arthur Claywn Menius, Jr., Professor of Physics and Dean of the School of
Physical Sciences and Applied Mathematics.
Ph.D., University of North Carolina,
Lawrence Eugene Mettler, Assistant Professor of Genetics.
Ph.D., University of Texas.
Gordon Kennedy Middleton, Professor Emeritus of Crop Science.
Ph.D.. Cornell University.
Conrad Henry Miller, Assistant Professor of Horticultural Science.
Ph.D., Michigan State University.
Grover Cleveland Miller, Assistant Prolessor of Zoology.
Ph.D., Louisiana State University.
Howard G. Miller, Professor of Psychology and Head of Dcpartmenl
Ph.D., Pennsylvania State University.
Philip Arthur Miller, Professor of Crop Science.
Ph.D., Towa State.
William Dykstra Miller, Associate Professor of Forestry.
Ph.D., Yale University.
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Walter Joseph Mistric, Associate Professor of Entomology.
Ph.D., A & M College of Texas.

Adolphus Mitchell, Professor of Engineering Mechanics.

M.S., University of North Carolina.

Theodore Bertis Mitchell, Professor Emeritus of Entomology.
D.S., Harvard University.

Richard Douglas Mochrie, Associate Professor of Animal Science.
Ph.D., N. C. State College.

Robert Harry Moll, Assistant Professor of Genetics.

Ph.D., N. C. State College.

“Robert James Monroe, Professor of Experimental Statistics.
Ph.D., N. C. State College.

Elmer Leon Moore, Professor of Plant Pathology.

Ph.D., University of Wisconsin,

Robert Parker Moore, Professor of Crop Science.
Ph.D., Ohio State University.

Charles G. Morehead, Associate Professor nf Occupational Tnformation and
Guidance.

Ed.D., University of Kansas.

Donald Edwin Moreland, Associate Profcssor of Crop Science.
Ph.D., N. C. State College.

Carey Gardner Mumford, Professor of Mathematics and Assistant tn Dean
of the School of Physical Sciences and Applied Mathematics.
Ph.D., Duke University.

‘W. Ray Murley, Professor of .\nimal Scicnce.

Ph.D., Towa State College.

Raymond LeRoy Murray, Burlington Professor of Physics and Head of

Department.
Ph.D., University of Tennessee.

Peter Musen, Professor of Mathematics.

Ph.D., University of Belgrade (Yuyoslavia).

Howard Movess Nazhikian, Professor of Mathematics.
Ph.D., University of North Carolina.

Richard Robert Nelson, Associate Professor of Plant Pathology.
Ph.D., University of Minnesota.

Herbert H. Neunzig, Assistant Professor of Entomology.

Ph.D., Cornell University.

Slater Edmund Newman, Associate Professor of Psychology.
Ph.D., Northwestern University.

Lowell Wendell Nielsen, Professor of Plant Pathology.

Ph.D., Cornell University.
Stuart Noblin, Professor of History and Political Science.
'h.D., University of North Carolina.

Charles Joseph Nusbaum, William Neal Reynolds Distinguished Professor
of Plant Pathology.

Ph.D., University of Wisconsin.

Bernard Martin Olsen, Associate Professor of Economics,
Ph.D., University of Chicago.

Guy Owen, Jr., Associate Professor of English.

Ph.D., University of North Carolina.

Hayne Palmour, 111, Associate Professor of Mineral Industries.
Ph.D,, N. C. State College.

Hubert Vern Park, Professor of Mathematics.

Ph.D., University of North Carolina,

* On leave
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Thomas I1. Park, Assistant Professor of Economics.
-B., Vanderbilt University.
John Mason Parker, 111, Professor in charge of Geological Engineering.
Ph.D., Cornell University.
“Thomas Oliver Perry, Associa
Ph.D., Harvard University.
Roger C-cnc Pclencn Associate Professor of Experimental Statistics.
Ph.D,, N. C. State College.
Walter jolm Peterson, \V:I]:am Neal Reynolds Distinguished Professor of
Chemistry und Dean of the Graduate School.
Ph.D., University of lowa.
Wilbur Carroll Peterson, Associate Professor of Electrical Engineering.
Ph.D., Northwestern University.
‘yl: L Plullxps. Associate Professor of Crop Science.
, University of Washington.
\Vaher Hnnry Pierce, Professor of Agricultural Economics.
. University of Minnesota.
Richard Coleman Pinkerton, Associate Professor of Chemistry.
Towa State Universi
Robert McLean Pinkerton, Professor of Acronautical Engineering.
B.Sc., Bradley University.
George Waverly Poland. Professor of Modern Languages and Head of De-
partment.
Ph.D., University of North Carolin
Daniel Townsend Pope, Associate Pmkssor of Horticultural Science.
Ph.D., Cornell University.
Toseph Alexander Porter, Jr., Associate Professor of Textiles.
C. State College.
I D. Poner(cld Professor of Animal Science and Head of Department.
Ph.D., University of Minnesota.
Nathaniel T. Powell, Assistant Professor of Plant Pathology.
.D., N. C. State College.
Richard Joseph Preston, Professor of Forestry and Dean of the School of
Forestry.
Ph.D., University of Michigan.
Charles Harry Proctor, Associate Professor of Experimental Statistics.
Ph.D., Michigan State University.
Thomas Lavallc Quay, Professor of Zoology.
Ph.D., N. C. State College.
Robert Lamzr Rabb, Assocme Professor of Entomology.
Ph.D., N. C. State College.
Harold Arch Ramsey, Associate Professor of Animal Science.
Ph.D., N. C. State College.
John Oren Rawlings, Assistant Professor of Statistics.
Ph.D., N. C. State Colle;
Horace D Rawls, Associate Professor of Sociology and Anthropology.
. N. C. State College.
Preslon Hardmg Reid, Associate Professor of Soil Science.
h.D., N. C. State College.
Willis Alton Reid, Professor of Chemistry.
Ph.D., University of Wisconsin.
Frances M. Richardson, Research Associate Professor of Engineering Re-
search,
M.S., University of Cincinnati.

¢ Professor of Forestry.




THE GRADUATE CATALOG 187

Jackson Ashcraft Rigney, Professor of Experimental Statistics and Head of
Department.
M.S., Iowa State College.

William Milner Roberts, Professor of Food Science and Head of Department.
Ph.D., University of Minnesota.

Cowin Cook Robinson, Professor of Chemistry.
Ph.D., University of Wisconsin.

Harold Frank Robinson, Professor of Genetics and Head of Department.
Ph.D., Nebraska University.

Odis Wayne Robison, Assistant Professor of Animal Science.
Ph.D., University of Wisconsin.

John Paul Ross, Associate Professor of Plant Pathology.
Ph.D., Cornell University.

Paul James Rust, Associate Professor of Psychology and English.
Ph.D., University of Washington.

Henry Ames Rutherford, Professor of Textile Chemistry and Head of
Department.
M.A.,, George Washington University.

John A. Santolucito, Associate Professor of Zoology.
Ph.D., University of California.

Joseph Neal Sasser, Associate Professor of Plant Pathology.
Ph.D., University of Maryland

Clarence Cayce Scarborough, Professor of Agricultural Education and Head
of Department.
Ed.D., University of Illinois.

George Edward Schafer, Professor of Electrical Engineering.
Ph.D., University of Colorado.

Edward Martin Schoenborn, Jr., Professor of Chemical Engineering and
Head of Department.
Ph.D., Ohio State University.

Robert Johnson Schramm, Jr., Assistant Professor of Horticultural Science.
Ph.D., Duke University.

*Herbert Temple Scofield, Professor of Botany and Head of Department.
Ph.D., Cornell University.

James Arthur Seagraves, Associate Professor of Agricultural Economics.
Ph.D., Towa State College.

John Frank Seely, Associate Professor of Chemical Enginecring.
M.S., North Carolina State College.

Heinz Seltmann, Assistant Professor ol Botany.
Ph.D., University of Chicago.

Luther Shaw, Associate Professor of Crop Science.
Ph.D., University of Wisconsin.

Ching S. Shen, Assistant Professor of Economics.
Ph.D., University of North Carolina.

Francis Webber Sherwood, Professor Emeritus of Animal Science.
Ph.D., Cornell University.

Robert T. Sherwood, Research Assistant Professor of Plant Pathology.
Ph.D., University of Wisconsin.

William Edward Shinn, Chester H. Roth, Professor of Knitting and Head
of Knitting Department, School of Textiles.
M., N. C. State College.

John William Shirley, Professor of English and Dean of the Faculty.
Ph.D., University of Iowa.

* On leave until Octobor 31, 1962
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Darrell Rhea Shreve, Associate Mofessor of Mathenatics, and Director of
Computing Laboratory.
PlD., University of Hlinois.
RiLI!.ml Lee Simmons, Assistant Prolessor of Agticulunal Economics.
h.D., University of Calilornia.
]‘l'\vll(l Carroll Sisler, Assistant Professor of Chemistry and Crop Science.
Ph.D., N. ¢ Colleg
ifford Small, Assotiute Profewor of Engineering Mechanics.
Ph.D., Brown University.
Charles Small\\ou(l Jr.. Professor of Civil Engineering and Graduate Ad-
ministrator.
MS., Harvarrl University.
William Wesley G: Research Associate Professor of Animal
Scicnce and Exps 1t tistics.
Ph.D., North Carolina Sla[e College.
Frederick Otto Smetana, Associate Pmlessor of Mechanical Engineering.
Ph.D., University of Southern California.
B(njamm Warfield Smith, Piofessor of Genetics.
Ph.D., University of Wisconsin.
Clyde l'uhnman Smith, Prolessor of Entomology and Head of Department.
Ohio State University.
I‘r.mk Hmmun Smith, Rescarch Professor of \nimal Science.
M.S., N. C. State College.
Rufus Hummer Snyder, Professor of Physics.
Ph.D., Ohio State University.
James Maurice Spain, Associate Professor of Soil Science.
Ph.D., Purdue University.
Marvin Luther Speck, Reynolds Professor of Food Science.
Ph.D., Cornell University.
ITerbert Elvin Speece, Associate Professor of Mathematics and Education.
Ph.D., University of North Carolina
\Vxlham Eldon Splinter, Professor of \omulmml Engineering.
h.D., Michigan State University.
H;lns Heinrich Anton Stadelmaier. Reseaich Professor of Mineral Tndustries.
Dr. rer. nat,, Technische, Hochschule. Stuttgart, Germany.
Alfred J. Stamm, Research Professor of Wood Technology.
hD., University of Wisconsin.
Robert George Douglas Steel, Professor of Experimental Statistics.
h.D., Towa State College.
Anthony Paul Stemberger, Associate Professor of Agricultural Economics.
Ph.D., N. C. State College.
William A. Stephen, Assistant Professor of Entomology.
M.A., University of Toronto, Canada.
Stanley G. Stephens, William Neal Reynolds Distinguished Professor of
netics.
Ph.D., Edinburgh University, Scotland.
William Damon_Stevenson, Jr., Professor of FElectrical Engineering and
Graduate Administrator.
M.S., University of Michigan.
Hamilton Arlo Stewart. Professor of Animal Science and Assistant Director
of Research in the School of Agriculture.
'h.D., University of Minnesota.
Ruhcn Franklin Stoops, Research Professor of Ceramic Engineering.
h.D., Ohio State University.
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Raimond Aldrich Struble, Professor of Mathematics.
Ph.D., University of Notre Dame.
William Clifton Stuckey, Jr., Associate Professor of Textiles.
. . C. State Colle;
Charles Wilson Suggs, Assistant Professor of Agricultural Engincering.
Ph.D., N. C. State Colle;
Joseph Gwyn Sutherland, U.!
Ph.D., N. C. State College.
Paul Porter Sutton, Professor of Chemistry.
Ph.D., Johns Hopkins University.
Ralph C]ay Swann, Head and Professor of Chemistry.
Ph.D., Massachusetts Institute of Technology.
Ernst W. Swanson, Professor of E and Head of Dej
Ph.D., University of Chicago.
Donald Loraine Thompson, Associate Professor of Crop Science.
Ph.D., Jowa State College.
David Hzrry Timothy, Associate Professor of Crop Science.
Ph.D., University of Minnesota.
George Stanford Tolley, Professor of Agricultural Economics.
Ph.D., University of Chicago.
John W. Tomlin, Assistant Professor of Sociology and Anthropology.
Ph.D., University of Maryland.
William Douglas Toussaint, Professor of Agricultural Economics.
Ph.D., Towa State College.
Samuel B. Tove, Research Professor of Animal Science and Chemistry.
Ph.D., University of Wisconsin.
A ios Christos Tri , Assistant Geneticist.
Ph.D., N. C. State Oollege
Hedwig Hirschmann Triantaphyllou, Associate Professor of Plant Pathology.
Ph.D., University of Erlangen, Germany.
James Rn:hard Troyer, Associate Professor of Botany.
Ph.D., Columbia University.
Robert Wesley Truitt, Professor of Mechanical Engineering and Head of
Department.
Ph.D., Virginia Polytechnic Institute.
Lester Curtis Ulberg, Professor of Animal Science.
Ph.D., University of Wisconsin.
Newton Underwood, Professor of Physics.
Ph.D., Brown University.
Robert Phillip Upchurch, Research Associate Professor of Crop Science.
Ph.D., University of California.
Mehmet Ensar Uyanik, Professor of Civil Engineering.
Ph.D., University of Illinois.
Jan van Schilfgaarde, Research Associate Professor of Agricultural Engi-
neering.
Ph.D., Towa State College.
Hubertus Robert van der Vaart, Associate Professor of Experimental Sta-
tistics.

A. Agricultural Economist.

.D., University of Leiden, ] d
Richard J. Volk, Associate Professor of Soil Science.
, N. C. State Collegt
James Hatton Wahab, Profcssor of Mathematics.
Ph.D., University of North Carolina.




190 THE GRADUATE CATALOG

I'homas Dudlcy Wallace, Assistant Professor of Agricultaral Economics and
Experimental Statistics,
M.S., Oklahoma Statc University.
Arthur W. Waltner, Professor of Physics.
Ph.D., University of North Carolina.
Daniel Shouw-ling Wang, \ssociate Professor ol Engincering Mechanics.
Ph.D.. University ol 1llinol
Frederick Gail Warten, Associate l’rnhn.m' of Food Science.
.. Pennsylvania State Colleg
uart Watson, Adjunct l'ro[nw;r of Experimental Statistics.
. State College.
David S. Weaver, Professor Emeritus of Agricultural Engineering and Assist-
ant to the Dean of the School of Agriculture.
, N. C. State College.
Stulmq B Weed, Associate Professor of Soil Science,
h.D., N. e College.
IScnmm W. Wells, Professor L
Ph.D., University of Chicago.
Joseph Arthur Weybrew, William Neal Reynolds Distinguished Professor
of Crop Science and Chemistry.
Ph.D.. University of Wisconsin.
Raymond Cyrus White, \ssociate Professor of Chemistry.
Ph.D., West Virginia University.
]nhn Kerr Whitfield, Associate Professor of Mechanical Engineering.
, N. C. State College.
larry Alsmn Whitford, Professor of Botany.
. Ohio State University.
Rudulph \\'ill:n‘(l. Visiting Lecturer in Industrial Engineering.
Ph.B., Yale University.
Junes Claude Williamson, Jr., Associate Professor of Agricultural Economics.
M.S., N. C. State College.
Nash Y\lcks Winstead, Professor of Plant Pathology.
Ph.D., University of Wisconsin.
Sanford Richard Winston, Professor of Sociology and Head of Department.
Ph.D.. University of Minnesota.
Lowell Sheridan Winton, Professor of Mathematics.
Ph.D., Duke University.
George Herman Wise, William Neal Reyvnolds Distinguished Professor of
‘\nim.ﬂ ience, Head of Animal Nutrition Section.
Ph.D., University of AMinncsota.
Milton B Wise. Associate Professor of Animal Science.
Ph.D.. Cornell University.
Willie Garland Woltz, Professor of Soil Science.
Ph.D., Cornell University.
James Woodburn, Professor of Mechanical Engineering.
Dr. Engr., Johns Hopkins University.
William \V:lhcn Woodhouse, Jr.. Professor of Soil Science.
Ph.D., Cornell University.
James T. Yen, Assistant Professor of Mcchanical Engineering.
Ph.D., University of Minnesota.
David Allan Young, Jr.. Professor of Fntomology.
Ph.D,, University of Kansas.
James N. Young, Assistant Professor of Rural Sociology.
Ph.D., University of Kentucky.

0

eritus of Bowany.
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Talmage Brian Young, Associate Professor of Industrial Arts Education.
Ph.D., University of Florida.

Sanford Eugene Younts, Associatc Professor of Soil Science.
Ph.D., Cornell University.

Paul Z. T. Zia, Associate Professor of Civil Engineering.
Ph.D., University of Florida.

Bruce J. Zobel, Professor of Forestry.
Ph.D., University of California.

Carl Frank Zorowski, Associate Professor of Mcchanical Engineering.
Ph.D.. Carnegie Institute of Technology.
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“THE COLLEGE CALENDAR

SUMMER SESSIONS
1962

First Session

June 12 Fucs.
June 13 Wed.
June 18 Mon.
June 22 i,
Junc 28 Thus,
Tuly § Tues
July 4 Wed,
July 12 Thurs.
July 18 Wed.
July 19 Thurs.
Second Session

July 20 Ri.
July 23

Tulv 27

\ugust 1 Wed.
\ugust 3 Fri.
August 17 Fri.
August 23 Thurs.
August 24 F

FALL SEMESTER
1962

September 10 Mon.
September 14 Fri.

September 17 Mon.
September 21 Fri.

tation. Late ru,ismuion fec of $5.00 pay-
by all who register after June 12.
First day of classes.
Last day lor regisuration. Last day to withdraw
with refund and last day to drop any course
with refund.
fast day for dropping courses without failure
and last day to withdraw without failure,
Last day for accepting theses for candidates
lor the master’s and doctoral degrees in July.
Tust day for taking qualifying examinations
[or students sxpecting 1o yeceive doctorate in
January.
Holiday
Last day for taking final oral examination for
candidates for the master’s and doctoral degrees
m July.

L ast day of classes.
Final examinations.

Registation. Late [ee of S5.00 payable by all
who 1egister after July 20.

First day of classes.

Last dav [or registration. Last day to withdraw
with 1efund and last day to drop any course
with refund.

Last day for dropping courses without failure
and last day to withdraw without failure.
Last day for accepting theses for candidates for
the muaster’s and doctoval degrees in August.
Last day jor taking final oral examination for
candidates for the master’s and doctoral de
gee in Adugust.

Last day of classes.

Final examinations.

Geneial faculty meeting.

Registration. Late registration fee of $5.00
payable by all who register alter September 14.
Classes begin at 8:00 a.m.

Last day for registration. Last day for refund
less $5.00 regmrauon [ce Lm duy for filing
for stu-
dents uprrung to wmplue requirements for
the master's degree in January.

3 Application for admission to the Graduste Schoal, accompanied by full credentisls in the
led i

form of transeripts of seademic

records, should in the office of the Gradunte Dean

o e Miva I Aanea ol Tk aatat o' #hiEh WA mton. 1 soueh
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September 28 Fri.
October 5 Fri.

November 5 Mon.
November 10 Sat.

November 21
November 26 Mon.
November 27

December 17 Mon.

December 19

Wed.
December 31 Mon.

January 3, 1963 Thurs.

January 11 Fri.
January 16 Wed.
January 18 Fri.
January 1825 Fri-Fri.
January 21 Mon.

SPRING SEMESTER
1963
February 1 Fri.

February 4 Mon.
February 8 Fri.

February 15 Fri.
February 22 Fri.

March 23 Sat.
April 1 Mon.
April 5 Fri.
April 11 Thurs.
April 17 Wed.
April 22 Mon.
May 6 Mon.
May 17 Fri.

Last day to add a course.

Last day to drop a course without failure. Last
day for taking qualifying examinations for
students expecting to receive doctorate in June.
Meeting of the Graduate Executive Council of
the Consolidated University.

Mid-term reports.

Thanksgiving holidays begin at 1:00 p.m.
Classwork resumes at 8:00 a.m.

Last day to withdraw from school without fail-
ures.

Last day for accepting theses for candidates for
the Ph.D. degree in January.

Christmas holidays begin at 6:00 p.m.

Last day for accepling theses for candidates for
the master’s degree in January.

Classwork resumes at 8:00 a.m.

Last day for taking final oral examinations for
candidales for the master’s degree in January.
Last day of classes.

Last day for taking final oral examinations for
candidates for the Ph.D. degree in January.
Final examinations.

Mceting of the Graduate Executive Council of
the Consolidated University.

Registation. Late registration Lee ot 85.00 pay-
able by all who register after February 1.
Classes begin at 8:00 a.m.

Last day to register. Last day for refund less
§5.00 registration fec. Last day for filing appli-
cation for admission o candidacy for students
expecting to complete requirements for the
master’s degree in June.

Last day to add a course.

Last day to drop a course without luilure. Last
day for (aking qualifying examinations for
studenls expecting to receive doctorale in Au-
gust.

Mid-term reports.

Meceting of the Graduate Exccutive Council of
the Consolidated University.

Last day for withdrawing from school without
lailures.

Easter holidays begin at 12:00 noon.
Classwork resumes at 8:00 a.m.

Last day for accepling theses [or candidates for
the PI.D. degree in June.

Last day for accepling theses for candidates
for the mastey’s degree in Junc.

Last_day for taking final oral examination for
candidates for the master’s degree in June.
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\fay 22
May 24

Muay 2431
June 1

THE GRADUATE CATALOG

Wed.
Fri.
Fri-Fri.
Sat.

SUMMER SESSIONS
1963

First Session

June 11
June 12
June 17
June 21

June 28

July 18
July 19

Second Session
July 22
July 28
July 29

August 2

August 16

August 23
August 24

Fues.

Wed.
Mon.

I
Fri.

| hurs.-Fri.
Fri.

I hurs.
Fri.

Mon.
Tues.

Moun.
Fri.
Fri.

Fri.
Sat.

Last day of classes.
Last day for taking final oral cxamination for
candidates for the Ph.D. degree in June.
Final examinations.

Commencement.

Registration. Late registration fee of 85.00 pay-
able by all registering after June 11.
First day of classes.
ast day for registration. Last day to withdraw
ith refund and last day 1o drop any coursc
with 1efund.
Last day to drop courses without failure and
last day to withdraw without failure.
Last day for accepling theses for candidates
for master's and doctoral degrees in July.
Holidays.
La day for tuking fmal vral examinations for
candidates for the master's and doctoral de
arees in July.

¢ day of classcs.
1 examinations.

Registration. Late 1egistration fee ol 3.00 pay-
able by all registering after July 22,

First day of classes.

Last day for registration. Last day to withdraw
with refund and last day to drop any course
with refund.

Last day to drop courses without failure and
Jast day to withdraw without failure. Last day
for accepting theses for candidates for the
master's and doctoral degrees in August.

Tast day for taking final oral examination for
candidates for the master's and doctoral degrees
in Augusl.

Last day of classes.

Final examinations.
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