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THE CONSOLIDATED UNIVERSITY OF NORTH CAROLINA
OFFICERS OF ADMINISTRATION

(General Administrative Officers at Chapel Hill)
By act of the General Assembly of 1931 the University of North Carolina at Chapel Hill, theNorth Carolina College for Women at Greensboro, and the North Carolina State College ofAgriculture and Engineering at Raleigh were consolidated into the University of NorthCarolina.

The administrative officers of The University of North Carolina include:William Clyde Friday, B.S., LL.B., LL.D., PresidentVice President and Finance Officer (Position Vacant)Donald Benton Anderson, B.A., B.Sc., Ed., M.A,, Ph.D., Vice President for GraduateStudies and ResearchAlexander Hurlbutt Shepard, Jr‘, A.B., M.A., Business Officer and TreasurerFrederick Henry Weaver, A.B., M.A., Secretary
The Vice President and Finance Officer has general administrative responsibilities and isspecifically concerned with the development programs of the University, the presentation ofUniversity budget requests to the several agencies of State Government, the Escheats Fund,and relationships with national foundations and agencies of the Federal Government.
The Vice President for Graduate Studies and Research, working with the University Grad-uate Executive Council and the three Deans of the Graduate School, has the responsibility forthe coordination of the graduate offerings and research programs of the University.
The Business Officer and Treasurer has the responsibility of overall supervision of thepreparation of the University budget requests and the expenditure of authorized budgets,This officer is also responsible for the administration within the University of those enactments of the General Assemblies that relate to the classification of personnel under the StatePersonnel Act.
The Secretary of the University performs general administrative duties and is the principalliaison officer with the Board of Trustees.
Each of these officers and the Chancellors of the component institutions are responsible tothe President as the principal executive officer of the University of North Carolina.

NORTH CAROLINA STATE OF
|THE UNIVERSITY OF NORTH CAROLINA AT RALEIGH

OFFICERS OF ADMINISTRATION
CHANCELLOR

John Tyler Caldwell, B.S., M.A., Ph.D., "A" Holladay Hall
ACADEMIC AFFAIRS

Harry C. Kelly, B.S., M.S,, Ph.D., Dean of the Faculty, llO Holladay Hall
SCHOOL OF AGRICULTURE

H. Brooks James, Dean, 1 15 Patterson HallD. S. Weaver, Special Assistant to the Dean, llO PotterSOn HallE. W. Glazener, Director of Instruction, ll 1 Patterson HallR. L. Lovvorn, Director, Research, l07 Patterson HallGeorge Hyatt, Director, Agricultural Extension Service, 104 Ricks HallCharles W. Williams, Administrative Officer, lOI-B Patterson Hall
SCHOOL OF DESIGN

Henry L. Kamphoefner, Dean, 200 Brooks Hall
SCHOOL OF EDUCATION

J. Bryant Kirkland, Dean, H9 Tompkins Hall



SCHOOL OF ENGINEERINGRalph E, Fadum, Dean, 229 Riddick BuildingR, G. Carson, Jr., D‘rector of lnstruction, 232 Riddick Bu‘ldingN. W. Conner, Director, Engineering Research, 129 Riddick BuildingW, C. Bell, Director, Industrial Experimental Serv'ce, 3 lES Building
SCHOOL OF FORESTRYRichard J. Preston, Dean, 160 Kilgore Hall
SCHOOL OF LIBERAL ARTSFred V. Cohill, Jr., Dean, 162 Harrelson Hall
SCHOOL OF PHYSICAL SCIENCES AND APPLIED MATHEMATICSArthur Clayton Menius, Jr , Dean, 118 Riddick Building
SCHOOL OF TEXTILESMalcolm E. Campbell, Dean, 101 Nelson Building
COLLEGE EXTENSIONEdward W. Ruggles, Director, College Extension Division, 118 1911 Building
GRADUATE SCHOOLWater J Peterson, Dean, 104 Pee e Hall
LIBRARYHarlan C. Brown, Librarian, 132 D. H. Hill Library
WUNC-TVGeorge L. Hall, Director of Television
STUDENT AFFAIRSJames J. Stewart, Jr., Dean, 10l Holladay HallADMISSIONS AND REGISTRATIONK. D Raab, DirectOr, 112 Pee e HallSTUDENT ACTIVITIESB. C. Talley, Jr., Director, 202 Pee e HalRELIGIOUS PROGRAMSO. B. Wooldridge, Jr., Director, King Religious CenterMUSIC ACTIVITIESJ. Perry Watson, Director, 104 Pullen HallCOLLEGE UNIONHenry Bowers, Director, College UnionRichard S. Heaton, Associate Director, College UnionSTUDENT HOUSINGN. B. Watts, Director, 203 Peele HallJames S. Fulghum, Jr., Housing Rental Officer, Leazar HallDEPARTMENT OF COUNSELINGLyle B. Rogers, D rector, 205 Peele Ha IK'ngston Johns, Jr., Financ‘ol Aid Officer, 205 Peele HallSTUDENT HEALTH SERVICEJ. J. Combs, College Physician, Clark InfirmaryMILITARY TRAININGAir Force ROTC, Col. James D. Howder, 145 ColiseumArmy ROTC, Col. R. R. Summers, 154 Coliseum
INTERCOLLEGIATE ATHLETICSRoy B. Clogston, Athletics Director and Director of Coliseum, 105 ColiseumDEVELOPMENT AFFAIRSL. L. Ray, Director, Development and Foundations, "A” Holladay HallH. W. Taylor, Director, Alumni Affairs, 103 Alumni BuildingHardy D. Berry, Director, Information Serv1ces, 202 Holladay HalBUSINESS AFFAIRSW. L. Turner, Business Manager, Holladay HallJohn D. Wright, Assistant Budget Officer, "B” Holladay HallJohn C. Williams, Purchasing Agent, 107 1911 BuildingJ. McCree Smith, Director, Maintenance and Operations, College Engineer, Morris BuildingFred V. Coleman, Slater Food Service, Leazar Dining HallL. L. lvey, Manager of Student Stores, SSS Building



CalendarSpring Semester, 1964
Jan. 30 Thursday
Jan. 31 Friday

Feb. 3 Monday
Feb. 7 Friday

Feb. 14 Friday
Feb. 21 Friday
March 21 Saturday
March 25 Wednesday
March 31 Tuesday
April 6 Monday
May 20 Wednesday
May 21 Thursday
May 22-29 Friday-Friday
May 30 Saturday
Summer Sessions, 1964
First Session
June 8 Monday
June 9 Tuesday(0:00 a.m.—1:0(I p.m.)

June 10 Wednesday
June 15 Monday

June 19 Friday

July 15 Wednesday
July 16 Thursday
Second SessiOn
July 20 Monday
July 21 Tuesday(9:00 a.m.-12:00 noon)
July 22 Wednesday
July 27 Monday

New student orientation.
Registration. Late registration fee of$5 payable by all who register afterJan. 31.
Classes begin at 8:00 a.m.
Last day to register. Last day towithdraw with refund less $7 regis—tration fee.
Last day to add a course.
Last day to drop a course withoutfailure.
Mid-term reports,
Easter holidays begin at 6:00 p.m.
(‘lasswork resumes at 8:00 a.m.
Last day for withdrawing from schoolwithout failures.
Last day of classes.
Reading day.
Final examinations,
Commencement.

New student orientation.
Registration and fee payment for regular session. Late registration fee of$5 payable by all registering after1:00 p.m. June 0.
First day of classes.
Last day for registration. Last day towithdraw with refund and last dayto drop any course with refund.
Last day to drop courses withoutfailure and last day to withdraw without failure.
Last day of classes.
Final examinations.

New student orientation.
Registration and fee payment. Lateregistration fee of $5 payable by allregistering after 12:00 noon July 2].
First day of classes,
Last day for registration. Last day towithdraw with refund and last dayto drop any eourse with refund.



July 31 Friday

Aug. 26 Wednesday
Aug. 27 Thursday
Fall Semester, 1964
Sept. 7-8 Monday—Tuesday
Sept. 8 Tuesday
Sept. 9 Wednesday

Sept. 10-11 Thursday-Friday
Sept. 14 Monday
Sept. 16 Wednesday
Sept. 18 Friday
Sept. 25 Friday
Nov. 7 Saturday
Nov. 24 Tuesday
Nov. 30 Monday
Dec. 17 Thursday
Jan. 4, 1965 Monday
Jan. 13 Wednesday
Jan. 14 Thursday
Jan. 15-22 Friday-Friday
Spring Semester, 1965
Jan. 26 Tuesday
Jan. 27 Wednesday

Feb. 1 Monday
Feb. 3 Wednesday
Feb. 5 Friday
Feb. 12 Friday
March 20 Saturday
April 14 Wednesday
April 20 Tuesday
May 19 Wednesday
May 20 ThursdayMay 21-28 Friday—Friday
May 29 Saturday

Last day to drop courses withoutfailure and last day to withdraw with-out failure.
Last day of classes.
Final examinations.

New student orientation.
General faculty meeting.
Registration day. All new studentsand all other students not preregis-tered. Late registration fee of $5 pay-able by all who register after Sept. 9.New student orientation continued.
Classes begin.
Last day to register.
Last day to withdraw less $7 regis-tration fee. Last day to add a course.
Last day to drop a course withoutfailure.
Mid-term reports due.
Thanksgiving holidays begin at 6:00p.m.
Classes resume at 8:00 a.m.
Christmas holidays begin at 6:00 p.m.
Classes resume at 8:00 a.m.
Last day of classes.
Reading day.
Final examinations.

New student orientation.
Registration day. All new studentsand all other students not preregis-tered. Late registration fee of $5 pay-able by all Who register after Jan. 27.
Classes begin.
Last day to register.
Last day to withdraw less $7 regis-tration fee. Last day to add a course.
Last day to drop a course withoutfailure.
Mid-term reports due.
Easter holidays begin at 6:00 p.m.
Classes resume at 8:00 a.m.
Last day of classes.
Reading day.Final examinations.
Commencement.
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GENERAL INFORMATION

History
North Carolina State College, the State's technological institution of
higher learning and Land-Grant College, was founded by legislative act on
March 7, 1887. Prior to this time, the Morrill Act of 1802 authorized the
use of public land or its equivalent in land script for the creation of an
agricultural and mechanical college in each State. North Carolina did not
establish such a specialized institution until State College was founded.

First named the North Carolina College of Agriculture and Mechanic
Arts, the institution began operations with 45 students and six teachers
on October 3, 1889. The first president was Colonel Alexander Q. Holladay
for whom the first building was later named.
The College’s name was changed to the North Carolina State College

of Agriculture and Engineering in 1917. In 1981, the North Carolina
General Assembly formed the Consolidated University of North Carolina,
embracing the University of North Carolina in Chapel Hill, the North
Carolina State College of Agriculture and Engineering in Raleigh, and the
Woman’s College in Greensboro.

After World War II, returning service men nearly tripled any previous
State College enrollment. Today, State College is one of the best-housed
and best-equipped technological institutions of higher learning in the
nation. Through its expanded operations, State College has grown in size
and service to the people of North Carolina and in prestige throughout
the nation and the world for its diverse programs in teaching, research,
and extension services. At the beginning of the 1901 fall semester the stu
dent body numbered more than 7,000 young men and women with 000
members of the teaching staff and a total staff of nearly 3,000 persons inelud
ing administrative, extension, and research personnel across the State.

Campus
Adjoining the central North Carolina State College campus at Raleigh are
the College farms. In addition to these holdings in the Raleigh area, the
State College Experiment Station operates a number ol lotest farms in every
geographical area of the State, and the School ol Forestry has large holdings
of experimental woodlands in the Coastal Plain, the Piedmont, and the
mountain regions of North Carolina.
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The College's physical plant is valued at over $50,000,000 with a multi-

million dollar construction program now in progress. The College has 73
major buildings.
Of the buildings, new and old, a few deserve special mention.
Harrelson Hall . . . circular classroom building, can seat 3,500 students

at a time in 77 classrooms which can hold 18 to 189 students.
William D. Cannichael Gymnasium . . . valued at approximately $2,600,-

000, features modern facilities.
Bragaw Dormi/m'y . . . first occupied in 1958, built at a cost of $2,000,000,

all corridors are on the outside.
Student Supply Store . . . ultra-modern structure, offers reading material

ranging from 25 cent paperbacks to the latest engineering encyclopedia.
Memorial Tower . . . a 116-foot campanile of white Mount Airy granite,

is a monument to the State College men who lost their lives in \Vorld \Var I.
Holladay Hall . . . oldest building on campus, once the total college

plant, completely remodeled inside, housing administration.
William Neal Reynolds Coliseum . . . one of the country’s largest indoor

stadiums, seating 12,500 for sports attractions and more for stage events.
Erdahl—Cloyd Union . . . one of the nation's most modern student-faculty

actrvrties centers.
McKimmon Village . . . a BOO—unit married student housing center.

Services
State College serves the people of North Carolina in six main ways. The
citizenry is reached through: resident instruction, off-campus instruction
in College Extension Division courses, off-campus Agricultural Extension
Service demonstrations, special instruction in technical institutes, indus—
trial and agricultural research—both basic and applied, and direct contact
with the home by means of radio and television.

Summary of Enrollment
The enrollment at North Carolina State College for the 1961 fall semester
totaled 7,117 students, 6,944 men and 173 women.Enrollment by Clasn’fication Enrollment by SchoolsFreshmen . . .. . 1961 Agriculture . .... .._. 867Sophomores , . . .. 1348 Design . .. . . ._ 351Juniors . . . 1095 Education . a . .. 577Seniors .. . 1339 Engineering . . ._ . . . 34855th Year Professionals . 35 Forestry . .. . 413Graduates . . . .. . 897 Physical Sciences and AppliedUnclassified . ...._ . . 198 Mathematics 554Agricultural Institute .. -- M. 212 Textiles . .. .. 448Special and Auditors . .. .m 32 General Studies (Auditorsand Unclassified) . -. ,. 1517117 Graduate (Unclassified) ...... . 59Agricultural Institute .. .Wc .. . 212

7117
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Admission Requirements

To be admitted to a regular session of North Carolina State College, an
applicant must be of good moral character and present e\ idence ol~ accept
able preparation for work at the college level. Every applicant must corn-
plete an application form which may be obtained from:

Director of Admissions
Peele Hall
Non/z Carolina Stale
Raleigh, North Carolina

The completed form should be returned to the above address. Applica
tions for admission for both the fall and spring semesters will be considered
as soon as they are received. The deadline for submitting fall semester
applications is September 1; for the spring semester, January l. A $10 fee
should accompany all applications for admissions. This lee will be re-
funded to those who are denied admission, or applied to the tollege fees
of those who are cleared for admission and who subsequently register for
the semester for which application was made.

Admission to Freshman Standing
To be admitted as a freshman, the applicant should be a graduate of an

accredited high school. It is possible for graduates of iron accredited high
schools and holders of high school equivalency certificates to have indi-
vidual consideration for admission. Applicants rnttst take the Scholastic
Aptitude Test of the College Entrance Examination 5oard and have the
scores submitted to the Office of Admissions. These scores, together with
the high school record, will be considered in determining admissibility.
The high school record should be submitted along with the application and
must show at least 16 units of completed high school work whith should be
distributed as follows:

units of English (see English paragraph below)
2 units of algebra; I unit of geome/ry

(see mathematics paragraph below)
1 unit of Uni/ed Sta/es his/my (see paragraph lH’lO'H‘)
2 units of science
The remainder of the 16 units will be accepted from other courses, ex»

cept that not more than one ttnit will he accepted from activity courses
such as physical education, music, band or military science.
English
Students who lack proficiency in English are advised to take a special non

credit course in English (otrrposition lielore taking the regular ( redit courses
in English. This remedial work may be taken in summer school or by (or
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respondence before the first regular semester. Such students usually are in—
vited to come to the College lor counseling and further testing to help plan
their preparatory work. Students with high scores on the verbal section
of the Scholastic Aptitude Test are invited to participate in an accelerated
English program. Foreign students lacking a satisfactory command of Eng—
lish are required to take courses in English for foreign students until they
are sufficiently familiar with the language to proceed with regular courses
in English.
Mathematics
The entrance requirements in mathematics for all curricula include two

units of algebra and one unit of geometry—preferably a unified course cover-
ing concepts in both plane and solid geometry.

Students entering in Agricultural Engineering, Mathematics Education,
and the Schools of Design, Engineering, and Physical Sciences and Applied
Mathematics are urged to present four units of college preparatory mathe-
matics which should include advanced algebra and trigonometry. Students
entering these curricula without this four-unit sequence in college prepara-
tory mathematics may be delayed in their regular progress.
Foreign Language
Students entering either the liberal science or liberal arts degree pro—

grams in the School of Liberal Arts are urged to present two units in a
single modern foreign language (Spanish, French, German, or Russian).
Failure to present these units may delay the student’s program in these
curricula.
History

Students may make up a deficiency in United States history after enroll-
ment and receive college credit for the course. Foreign students are re-
quired to complete a course in United States history before graduation,_

Applicants with at least three years of high school work who present
satisfactory scores on the regular Scholastic Aptitude Test of the College
Entrance Examination Board and a satisfactory rank in class may be ad-
mitted, subject to the completion of the course requirements stated above
and any other requirements for high school graduation.

Applicants from other states of the United States must meet the preced-
ing requirements and, in addition, must be recommended by the school
in which enrollment is sought.

Applicants from foreign countries are not required to take the Scholastic
Aptitude Test. The previous school records of foreign students provide
the primary basis for their admission. In addition, a foreign student must
show proficiency in the English language and submit a statement of financial
responsibility.
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Admission of Transfer Students

Transfer students with less than 29 semester hours of transfer credit
must meet the admissions criteria for entering freshmen as outlined above.
To be admitted as a nonfreshman transfer student, the applicant must
have acquired at least 29 semester hours of college work (the equivalent of
sophomore standing) at an accredited institution. The applications ol
transfer students from non-accredited institutions “ill be renened by the
Admissions Committee.

All applicants for transfer must have an overall "C" average on work
taken at other institutions and must be eligible to return to the last institu
tion regularly attended. Students whose records show below “C” average
work cannot be admitted unless such admission is approved by the Ad-
missions Committee.

If the prospective transfer student's record shows an overall "C" average
or better, it will be evaluated by the dean or director of instruction of the
school in which the student wishes to enroll. A $2.00 transcript evaluation
fee, payable to North Carolina State College, is charged for this service.
Evaluation by the school will be final. No previously earned credit can be
disregarded in evaluating a student’s record.

Students eligible to continue at other units of the Consolidated Univer-
sity may transfer even though they do not have an overall "C" average.
Students transferring between units of the Consolidated University will
receive credit and honor points for all courses taken at the former unit.

All transfer students must have official transcripts sent to the Office of
Admissions directly from each other college attended. Failure of the
student to submit a transcript from all colleges previously attended may
result in his dismissal.

Admission of Unclassified Students
An unclassified student is one who is earning college credit but is not

working toward a degree at North Carolina State College. Admission of
an unclassified student requires the recommendation of the dean of the
school in which the student wishes to enroll. Unclassified students must
meet the same admissions requirements as regular students. If, at a later
date, an unclassified student wishes to change to regular status, his credits
must be evaluated for his major. Credits earned by the student while he
is unclassified will be accepted only if he has completed the proper prere-
quisites. Where credit is allowed, the student will receive the grades he
earned in the courses accepted.
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Admission of Special Students

Admission to the College in this category requires the recommendation
of the dean of the school concerned. The usual college admission require-
ments may be waived for mature students, but regular rules of scholarship
will apply after admission. If special students wish to change to regular
status at a later date they must meet the same admission requirements as
regular students. The special student may not represent the College in any
intercollegiate contest or become a member of any fraternity—professional
or social.

Admission as an Auditor
Admission as an auditor requires the permission of the instructor and

the department head. The participation of auditors in class discussion or
in tests or examinations is optional with the instructor. Auditors receive
no college credit; they are expected, however, to attend classes regularly.

Readmission of Former North Carolina
State Students

To be readmitted after having withdrawn from the College or having
been out of school for one or more semesters, the student must be academ-
ically eligible to return and should apply to the Office of Admissions and
Registration for readmission at least 30 days prior to the date of desired
enrollment.

Admission of Graduate Students
All students working toward advanced degrees are enrolled in the Grad.

uate School. Procedures and policies governing graduate admission are
outlined in a special catalog issued by the Graduate School. Any student
interested in enrolling for graduate study may obtain a copy of the Grad
uate School Catalog from:

Dean of the Graduate School
Peele Hall
North Carolina State
Raleigh, North Carolina
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Grades and Scholarship

Grading System
North Carolina State College operates on a credit point system. Semestct
credits represent the number of hours completed with a passing giatle
quality points are detemiined by the grade eained.

Excellent 4 quality points for each credit hour
Good 3 quality points [or each credit hour

C Average 2 quality points for each credit ’70“!
D Passing 1 quality point for each (redit hour
F, FA, FD Failing 0 quality pozut for (ach (Iftlll hour.
AU Audit 0 credit hours and 0 quality points
AB Absent from

examination
IN Incomplete
S Satisfactory (for graduate students)

Unsatisfactory (for graduate students)
P Passed (for graduate students)
D“ Failure removed by re-examinatiou (for seniors only)
H Indicates work of outstanding quality (for Chapel Hill giaduan

students)
P Indicates clearly satisfactory work (for Chapel Hill graduate ttu

dents)
L Indicates low passing work (for Chapel Hill graduate students)
Explanations
At the discretion of the teacher, a student who has at least a C average

in a course may be given an ”Incomplete" gtatle for woik not completed
because of a serious interruption in his work, not taused hy the student's
own negligence. An incomplete must be made up during the next semes
ter the student is in residence, unless the department involved is not ahle
to allow the make-up. In the latter case, the department will notiiv the
student and the Office of Registration when the intomplete must he made
up. Any incomplete not removed during the period specified hy the de
partment will automatically become :1 Failure and will he recorded as “Fi”.
A grade of ”Fa” is recorded for an unexcused ahscnee from the final

examination. If an absence from examination is unused, the student must
arrange to take the examination during tht next semester he is in reside-nee
or a grade of ”Fa" will be recorded.
A grade of “Fd” is posted if a student has unofficially dropped a touise

for which he has been scheduled, or if he has oifitially (hopped the (outst-
after the final date For dropping (ourses without failure. A failure may
be made up only by repeating the snhjeet. Suth a repeat (ourse must he
regularly scheduled on the student’s roster.
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Any student who fails a course within two semesters of graduation, and

who fails only one course during that semester, may apply to the Ofiice of
Registration for permission to remove that failure by standing a re-exami-
nation on the total subject matter of the course. If a senior fails more
than one course during the next to the last semester and removes all but
one of these deficiencies by repeating the course or courses, and if he has
not had another re-examination, he may apply at the end of his last semes-
ter in residence for permission to take a re examination. When such a
re-examination is taken to remove an “”,F only the re—examination grade
will be counted. A senior who has passed a re-examination will have his
grade for this course changed from ”F" to D", which is equivalent in
quality points to a grade of ”".D A fee of $5.00 will be charged for ad-
ministering such a re examination.
Course Repeat Rule
Any undergraduate student will be permitted to substitute the second

grade made on any course for the first grade earned on that course, until
he has repeated a total of 15 hours of course work. If a course is taken a
third time, both the second and third grades will be counted. In computing
the cumulative scholastic average for a student who has repeated a course
(within the 15‘hour and one-repeat-per-course limitations), the hours and
quality points earned the first time will be omitted from the computation
and only the second earned grade, whether an F or higher, will count.

Scholarship Standards
Semester Rule
Any student carrying 14 or more semester hours must pass at least 6

hours of work during the first semester in which he is registered at State
College, and 8 hours each semester thereafter. A student carrying less
than 14 hours must pass at least half. of the work rostered in order to con-
tinue.
1.5 and 2.0 Average Rule

Students who have earned 40 or more semester hours of college credit
are expected to maintain a 2.0 quality point average. Students who have
fewer than 40 semester hours are expected to maintain a 1.5 quality point
average. Any student who fails to meet these standards will be placed on
provisional status. Students will enter provisional status at the start of
either the fall or spring semester. Any student on provisional status who
fails to meet scholarship standards within two semesters and included
summer sessions will be suspended.
A student in the School of Engineering must have earned a minimum
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grade of “C” on MA 102 to be eligible to roster courses taught by the School
of Engineering above the freshman level.

Graduation Requirements
A student is scholastically eligible for graduation when he has satisfied

all the specific requirements of his department, his school, and the College,
and has earned at least a cumulative 2.0 average.

Students who have satisfactorily completed the requirements for more
than one bachelor’s degree may, upon the recommendation of their deans
and payment of a double diploma fee, be awarded two bachelor's degrees
at the same or at different commencement exercises.
To be graduated with high honors, a student must have attained a 3.5

quality point average on all semester hours of work taken at this institution
(or at one or both of the other units of the University of North Carolina).
To be graduated with honors. a student must have attained a 3.0 quality

point average on all semester hours of work taken at this institution (or at
one or both of the other units of the University of North Carolina).

Residence Requirement
A candidate for the bachelor’s degree who transfers from some other

institution must spend at least one academic year in residence and earn a
minimum of 24 semester hours of credit before being eligible for a degree.
Residence at either of the other two units of the University of North
Carolina satisfies the residence requirement at this institution.

Classification Requirements
Students progress from one class to a higher class after they have com-

pleted the required number of hours for the next classification. At the
present time students are classified at the beginning of the fall semester
and at no other time. The required number of hours for each classification
is as follows:

Freshman 1-28 semester hours of earned credit
Sophomore 29-62 semester hours of earned credit
Junior 63-96 semester hours of earned creditSenior 97 or more semester hours of earned

creditProfessional (School of Design) 140 or more semester hours
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General Policies

Grades and Residence at Other Units
of The University of North Carolina

For courses transferred from other units of the Consolidated University, the
student receives full credit and the same number of quality points he would
have received if the same grades had been made on these courses at North
Carolina State. Residence is also interchangeable.

Required Freshman English and
Required Physical Education

Each student is expected to schedule the required course in freshman
English and the required freshman and sophomore courses in physical
education every semester until these courses are passed satisfactorily.

Withdrawals from the College
Students who wish to leave college during a semester or summer session

must withdraw officially. There is no penalty if a student withdraws prior
to the date specified in the college calendar as the last date for withdrawing
without failures. Failures are recorded on all courses for students who
withdraw after that date. A student who wishes to withdraw should re-
port to the Counseling Center in Peele Hall to initiate the official with—
drawal process. A student completing a semester or summer session, and
not planning to return, need not officially withdraw.

Changes in Curricula
Students may change from one curriculum to another by filing with

the Office of Registration (at the time of registration) a curriculum change
card signed by the dean or director of instruction concerned. Such changes
are effective only at the beginning of a semester or summer session.

Scholastic Loads
A student may not carry more than 21 semester hours or less than 12

semester hours during a regular semester, without securing the written
approval of the clean or director of instruction of his school. For a six—
week summer session, a student must have the same approval if he carries
more than seven semester hours. Veterans or other students receiving fed—
eral educational benefits must meet the work load requirements of the
appropriate federal agency.
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Opportunities for Superior Students

Since it has often been found that gifted students do their best work
when confronted with programs adapted to their abilities, North Carolina
State College offers challenging opportunities to such individuals through
superior student programs in mathematics, physics, chemistry, and English;
honors programs for upperclassmen in engineering, physical sciences and
applied mathematics, forestry, and agriculture; and a program in under-
graduate research participation. The College also allows well-prepared
students to seek advanced placement by means of qualifying examinations.
A brochure describing these programs may be obtained by writing to the
director of admissions.

Residence Status for Tuition Payment
The tuition charge for legal residents of North Carolina is less than for
nonresidents. A legal resident of North Carolina is one who has his domi
cile in this State. It is important that each applicant for admission and each
enrolled student know his residence status for tuition payment and un
derstand the regulations governing residence status. The following regu
lations cover most factual situations:

1. A person 21 years of age or older is not deemed eligible for the
lower tuition rate unless he has maintained his legal residence in North
Carolina for at least the six months next preceding the date of his firstenrollment in an institution of higher education in this State.

2. The legal residence of a person under 21 years of age at the time
of his first enrollment in an institution of higher education in this Stateis that of his parents, surviving parent, or legal guardian. In cases whereparents are divorced or legally separated, the legal residence of the father
will control unless custody of the minor has been awarded by court orderto the mother or to a legal guardian other than a parent. No claim of
residence in North Carolina based upon residence of a guardian in North
Carolina will be considered if either parent is still living unless the actionof the court appointing the guardian antedates the student's first enroll—ment in a North Carolina institution of higher education by at least 12months.

3. The residence status of any student is determined as of the time
of his first enrollment in an institution of higher education in North Carolina and may not thereafter be changed except: (a) in the case of a nonresident minor student at the time of his first enrollment whose parents
have subsequently established legal residence in North Carolina; and (b)in the case of a resident who abandons his legal residence in North Carolina. In either case, the appropriate tuition I}ll(' will become eflective at
the beginning of the semester or term next following the date of changeof residence status.

4. The legal residence of a wife follows that of her husband, except
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that a woman student currently enrolled in this institution as a resident
may continue as a resident even though she marry a nonresident.

5. Military personnel attached to military posts or reservations in North
Carolina are not considered eligible for the lower tuition rate unless they
have maintained a legal residence in the State for at least the six months
next preceding the date of first enrollment in an institution of higher
education in the State.

6. Aliens lawfully admitted to the United States for permanent resi-
dence who have established a legal residence in North Carolina according
to Paragraphs number 1, 2, or 4, above, are eligible for the lower tuition
rate.

7. Ownership 01 property in or payment of taxes to the State of North
Carolina apart from legal residence will not qualify one for the lower
tuition rate.

8. Discretion to adjust individual cases within the spirit of these regula-
tions is lodged in the vice president and finance officer of the University.
Any student or prospective student in doubt concerning his residence

status must bear the responsibility for securing a ruling by stating his case
in writing to the director of admissions.

Tuition and Fees
Charges for tuition and fees vary according to (I) the student's status as a
resident or non resident of North Carolina; (2) type of student (regular
undergraduate, special or unclassified undergraduate, auditor or graduate
student); and (3) to a minor degree, the curriculum in which the student
is enrolled.
An application for admission must be accompanied by an application

fee of $10. This fee is refunded to students whose applications are denied.
It is forfeited by applicants who are accepted but who do not enroll.
Tuition and fees are payable during the registration period. All charges

are subject to change without notice, but the charges in effect currently
are as follows:

Regular Undergraduate Students
Out-of—State

Schools In-State Students Students
Fall Spring Fall SpringSemester Semester Semester Semester

Agriculture “62.60 “36.30 S373.00 S36900Design 162 50 136.30 373.00 369.00Edutrrlion 162.30 136.30 373.00 369.00Engineering 162.50 156.50 37.3.00 369.00Forestr V 172.30 136.30“ 39.3.00 $69.00*Liberal ‘\rts 162.30 1.36.30 37.3.00 369.00Physical Sciences andApplied \iathcmatics 162330 136.30 373.00 369.00Textiles 162.30 1.3650 373.00 369.00
' Add $10.00 if not registered in fall semester.
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Late Registration

Registration schedules are set for specific days, and certain definite pro-
cedures are outlined. A student has not completed registration until all
of the required steps are taken. All students, graduate and undergraduate.
who fail to register on dates scheduled must pay a $5.00 late registration
fee.

Undergraduate Students Taking Less
Than Seven Hours

Undergraduate students taking one course of not more than four hours
during a regular semester will be charged one-fourth tuition, one—fourth
academic fees and no non-academic fees. These students will not be
entitled to any of the services and privileges provided by the non—academic
fees. Undergraduate students taking five or six hours during a regular
semester will be charged one—half tuition, one-half academic fees and all
non—academic fees. All other undergraduate students will pay full tuition
and fees.

Audits
Subject to academic regulations, regularly enrolled graduate or under-

graduate students may audit courses by registering for them. The first
audit will be disregarded in determination of course load on which tuition
and fee payments are based, but any additional audits are to be added to
the course load at full credit hour value. Students registered for audits only
will pay the rates applicable to special unclassified students.

Unclassified Students
A student registering for course work as an unclassified student but

requesting graduate credit will be charged the regular graduate student
rate.

Graduate Students
Applicants interested in graduate work may receive a schedule of fees

upon application to the Graduate School.

Commencement Fee
A fee of $9.00, covering cost of diploma and rental of cap and gown, is

charged candidates for the baccalaureate degree during the last semester
before the degree is awarded.
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Deposits

(21) As partial security for library books, laboratory equipment, etc.,
a general deposit of 1520 must be paid by regularly enrolled undergraduate
and graduate students at the time of their first enrollment (see also under
“Refunds").

(b) Certain departments are allowed to collect small deposits, in addi—.
tion to the general deposit referred to above, for such things as lockers, etc.
In such instances departmental regulations will apply.

Professional Students in Engineering
Students in the various fifth-year professional curricula will be charged

on the same basis as undergraduate students.

Thesis Preparation
Graduate students who have completed course requirements and are in

residence for thesis work only will be charged $15 per semester for tuition,
plus all fees. Graduate students not in residence who have completed all
requirements for the degree sought, except for the thesis, will be required
to register for the term in which final requirements for the degree are to
be completed and pay a tuition fee of 813 and a 57.00 registration fee.

Degree Only
Graduate students who have completed all requirements for the degree

sought are required to register for the term in which the degree will beawarded and pay a tuition fee of $10.

Room Rent
Rooms in the College dormitories rent for $100 per person per semester.Dormitory room applications are [or the period of a school year and therent is payable in ad\ance prior to the beginning of each semester as an-

nount ed. “'hen a new student is actepted bv the College. he is sent a letterof clearance together with a dormitory room reservation request form. Ifhe wishes to reserve a dormitory room, he should fill out the reservationrequest and return it with his remittance. Rooms will be assigned as longas space is a\ailable, in the order in which payment of rent is receix ed.Individual preferences as to location ol room and or choice of roommatewill be complied with as far as possible. All reservations are subject to pub-lished dormitory rules and regulations.
Male freshman students are required to live in the College dormitoriesunless they are married, veterans, or living with parents or relatives. Eachof these freshmen must make a written application to the director of stu-dent housing for permission to live outside of the dormitories.
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Married Student Housing

College-owned apartments for married students rent for the following
amounts:

Efiiciency apartment
One-bedroom apartment
Two-bedroom apartment

$45.00 per month
57.50 per month
69.00 per month

Linen Rental Service
Linen Rental Service is available upon request at the rate of $10 per

semester, and includes a weekly issue of two sheets, one pillow case, and
three bath towels. Students living in dormitories may submit their appli-
cation along with remittance at the time of room rent payment. Students
living off campus may make application at the Business Oflice in H0112
day Hall or at the College Laundry.

Board
Meals are served cafeteria style, and the cost depends upon the individ-

ual student. Average cost is approximately $550 per year.

Books and Supplies
The cost for books and supplies is variable, depending upon the cur-

riculum in which the student is enrolled. A reasonable estimate is $100 per
year, but students who have to buy drawing supplies and slide rules have
an additional original outlay. All books and supplies are paid for in cash
as purchased.

Estimated Annual Cost
(Items such as tuition, fees, and room rent in dormitories are fixed costs.

Other items are variable with the individual student.)
Tuition First Semester Second Semester Year
(Non-resident studentsadd $212.50 per semester) .8 87.50 3 87.50 $ 175.00Other college fees 7'; 00 (.0 on MI 00General deposit (paid onlyupon first enrollment) 20.00 20.00Dormiton room ”1000 100 w 200.00Linen service (optional) 10.00 10.00 20 00BoardBooks and suppliesOther personal expenses andincidentals
Total (N. (.. residents)Total (non-residents)

25000—3000050.00 100 .00
100.00 150.00

\(10230 81:303011100 H1330!)

250.00 300.0025.00
mono-150.00

\hlljt) 711 70“710007100

mm no mm no750042500
20000-30000

\I m on list onM73000 200') on
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Refunds

Tuition and Fees
A student who withdraws from school on or before the last day for regis-

tration will receive a refund of the full amount paid, less a $5.00 registra-
tion fee. On withdrawal later than the period specified, no refund will be
made.

Room Rent
Refund of room rent will be made i1~ reservation is cancelled:
a. Prior to the first day of the registration period, the rent paid will be

refunded less a $10 reservation fee.
b. During the registration period, the rent paid will be refunded less

a $10 reservation fee or a charge of $1.00 per day (whichever amount is
greater) from the first day of the registration period (or date of reserva-
tion, whichever is later) to date of cancellation.

c. After the last day for registration, no refund will be made for any
reason other than withdrawal from college.

Cancellation of reservations must be made in person or in writing to:
Homing Rental ()fjice
[-(uzur Hall
Xvi/ll Carolina Sta/e
Ru/t’iglz,1\'01/lz Carolina

Linen Rental
No refunds or credits will be made to a student for those weeks he fails

to use the linen rental service. The exception to this case is the student who
officially withdraws from college. He will be refunded for the unused
service at the rate of fifty cents (.50) per week provided he returns the final
issue of linen to the College Laundry.

General Deposit
Miscellaneous charges for laboratory breakage, traffic fines, dormitory and

property repair charges, military property charges, physical education equip-
ment and property charges, and all other miscellaneous charges when less
than $15 will be deducted from the general deposit of $20, as incurred
throughout the year. The $20 general deposit must be rebuilt to the
$20 level by the student at the beginning of the fall semester before the
completion of registration or whenever the deposit has been depleted to the
$5.00 level.
The general deposit of $20 or the remaining balance is refunded when

a student has completed the requirements for a degree or has dropped out
of school permanently. The student must apply to the Business Office for
the refund at which time a correct mailing address must be given. Refund
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will be made by check after 30 days from the date the application is
received.
Refund Committee
In some instances circumstances justify the waiving of rules regarding

refunds. An example might be withdrawal from school because of illness.
Students have the privilege of appeal to the Refund Committee when they
feel that special consideration is merited. Applications for such appeals
may be secured from the Division of Student Affairs.

Student Activities and Services
State College makes every effort to provide the student with surroundings
which are pleasant and conducive to intellectual growth. Respecting the
student as an individual, the College assures him the maximum of per-
sonal liberty within the limits necessary for orderly progression of class
work. In return he is expected to pay serious attention to his purpose in
attending college and to observe rules of conduct consistent with maturity
Through the various services and activities identified with everyday life
on the campus, as well as through the several extracurricular organizations
and functions, the student at State College has an excellent opportunity
for acquiring experience in group leadership and community living which
may serve him well in his professional career.
As the student progresses in his development, especially after his fresh-

man year, he will find many opportunities to increase his grOWth in citizen-
ship by participating in the activities of his academic class and of the stu-
dent body in general. Following is a survey of the various activities at
State College.

Student Government and Honor System
When a student enters State College, he becomes a member of a self-

govemmg community.
Legislative, executive, and judicial authority, insofar as student affairs

are concerned, rest with the Student Government which Operates within
the framework of over-all college administration. The Student Govern-
ment members and Judicial Department members are elected in campus-
wide elections. The student has a voice in his own government by partici-
pating in these elections. Often in general elections he is asked to vote on
prOposed changes in regulations which aflfect the student body.
The student also becomes part of the Honor System. He is expected to

adhere to its general aims, which are honesty in class work and honor in
general conduct.
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Clubs and Societies

Through the various honorary, professional, technical, and social organi—
zations at State College, the interested student finds many opportunities
to participate in activities that appeal to him and to meet others who have
similar interests.
College Honorary
Honorary societies and fraternities at State College are Golden Chain,

senior leadership; Blue Key, junior leadership; Thirty and Three, sopho-
more leadership; Phi Eta Sigma, freshman scholarship; and Phi Kappa
Phi, junior, senior, and graduate student scholarship.
Professional and Technical
Each school at State College sponsors or supervises a large number of

professional and technical societies and clubs. Students in every area of
instruction are encouraged to join with their fellow students in pursuing
their common interests. Many of these organizations contribute greatly to
the student’s professional and social growth.
Social Fraternities

Eighteen national social fraternities have chapters at State College. Each
sends two representatives to the Interfraternity Council, which has as its
objectives promoting the general interests and welfare of the associated
fraternities and insuring cooperation between them in their relations with
the faculty, the student body, and the general public.
The social fraternities are Alpha Gamma Rho, Delta Sigma Phi, Fann-

house, Kappa Alpha, Kappa Sigma, Lambda Chi Alpha, Phi Epsilon Pi,
Phi Kappa Tau, Pi Kappa Alpha, Pi Kappa Phi, Sigma Alpha Epsilon,
Sigma Alpha Mu, Sigma Chi, Sigma Nu, Sigma Phi Epsilon, Sigma Pi,
Tau Kappa Epsilon, and Theta Chi.

State College has one national social sorority, Sigma Kappa, which re-
cently established a chapter here.

Student Publications
A variety of publications, both general and school-sponsored, are edited

and managed by student officers, with faculty members serving as advisers.
A student may gain journalistic experience and training in writing, edit-
ing, or management by working on these publications.
The three general publications, The Agromeck, The Student Broadcast-ing System, and The Technician, are supported in large part by a publi—

cation fee which is a part of each student‘s fees.
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The Agromeck
The Agromeck is the college yearbook, providing a record of the classes

and of the principal events of the school year. The yearbook recalls in
pictures the varied activities of the student body throughout the year, and
is published for the entire student body.
The Technician
The Technician is a student newspaper, issued three times a week and

delivered to the dormitories and fraternity houses. Students living off-
campus pick up their copies of the newspaper from special Technician
boxes located at \N'atauga Hall, the Coliseum, and at the main desk in the
College Union. The Technician serves as a forum for student expression
as well as a medium for news of particular interest to State College students.
The Student Broadcasting System
Although it is not a publication in the strictest sense of the word, The

Student Broadcasting System, a carrier-current station with coverage
limited to the campus, serves the same function through a different me-
dium. It offers many opportunities for extra—curricular training in actual
broadcasting techniques as well as training in administration and program
planning.
The Tower
Each student receives a copy of The Tower, the college handbook, which

contains detailed information about student regulations, organizations, and
activities.
Other Publications

Several of the schools have their own publications which are published
under the general supervision of the particular school and deal with ma-
terial of special interest to students in that school. These publications in-
clude The Pi-ne—lum, published by the School of Forestry; The Southern
Engineer, published by the School of Engineering; The Textile Forum,
published by the School of Textiles; and The Publications of the School
of Design.

Athletics
In addition to voluntary programs of intramural and intercollegiate

sports, State College requires freshmen and sophomores to enroll in credit
courses in physical education. Juniors and seniors may take physical edu
cation as an elective.
Intramural
The College maintains an extensive program of intramural sports which

is administered by the Department of Physical Education. Participation in
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these sports is purely voluntary and college credit is not given. Competi-
tion is divided into three divisions: Dormitory, Fraternity, and Open.
Thirteen sports are offered in the dormitory and fraternity divisions, and
four sports plus special events in the open division.

Sports offered in the intramural program are correlated with those
taught in the required programs of physical education. Instruction in these
sports is given in the classes and opportunity for competition is provided
in the intramural program. An Intramural Advisory Board, composed of
student representatives and one physical education staff member, deter-
mines the policies to be administered by the intramural director.
The intramural facilities, both indoor and outdoor, are excellent. The

intramural playing fields, adjacent to. the gymnasium, provide space
for 10 softball or 10 football games to be played simultaneously. Twenty
tennis courts are available for tennis and construction of additional courts
is being considered.
The gymnasium has 10 four-wall handball courts, six squash courts,

and separate rooms for boxing, wrestling, golf, correctives and weight—
lifting. The main gymnasium floor provides seven basketball courts which
may be adjusted to accommodate eight volleyball courts, 20 badminton
courts, indoor tennis and various other sports. This space also includes a
gymnastic area greater than the size of a regulation basketball court.
The swimming pool, located in an adjoining building, is 25 meters by

25 yards and has two one-meter and one three-meter diving boards.
Intercollegiate

Intercollegiate athletics at State College come under the supervision of
a separate department of the College. Policies governing intercollegiate
competition are recommended, however, by the Athletic Council which
is composed of faculty, students, and alumni. The policies are in full ac-
cord with the Atlantic Coast Conference and N. C. A. A. rules of eligibility
for intercollegiate contests. Membership of the Atlantic Coast Conference
includes—in addition to State College—Duke University, Wake Forest Col-
lege, the University of North Carolina, the University of Maryland, Clem-
son College, the Universrty of South Carolina, and the University of
Virginia.
The program in intercollegiate athletics consists of the organization and

training of ”Wolfpack" teams in football, basketball, baseball, track cross-
country, wrestling, swimming, tennis, golf, soccer, and rifle competition.

Facilities for intercollegiate athletics at State College include Riddick
Stadium, a 20,000-seat stadium for football; William Neal Reynolds Coli-
seum, a 12,500-seat arena for basketball; football practice fields; tennis
courts; a swimming pool of Olympic dimensions; a gymnasium; a baseball
field, and facilities in the Coliseum for wrestling and other sports.



()L\lK\l l\iok\t.\tto\ ‘tl
Music

Since the early days of North Carolina State College, its musical organi
zations have played an important part in the life of the campus. These
groups present concerts, furnish music for official college functions, and
perform at athletic events. Rehearsal schedules have been carefully ar—
ranged to avoid conflicts with other classes or with study time. The com-
bined membership of these organizations constitutes the largest \oluntary
student organization on campus.
The Men's Glee Club
The Men’s Glee Club performs several concerts each year, both on and

off the campus. In addition to these concerts, this group makes appearances
on television and radio, The Club makes tours and provides small ensemble
music for special occasions.
lands
The Symphonic Band, the Fanfare Band, the Marching land, and the

ROTC Band make up the four divisions of the North Carolina State Bands.
Each band serves a specific purpose in the musical life on the campus.
Assignments to the various bands are made according to the interests and
ability of the individual student.
The Symphonic and Fanfare Bands are concert organiyations. Students

who are unable to meet the rigid requirements for the Symphonic Band are
eligible to try for the Fanfare Band.
The Marching Band operates primarily during football season and is

widely known for its spectacular half-time performances.
The ROTC Band consists of freshman and sophomore ROTC and

AFROTC students. Participation in band excuses the student from all
ROTC drill on the field.

Additional information concerning musical activities may be obtained
by writing or visiting the director of music in l’ullcn llall.

Student Centers
Two important centers for the extra curricular activities of State College

students are the E. S. King Religious Center and the Iirdahl—Cloyd
College Union.
College Union
The Erdahl—Cloyd College Union Building is il()l only the center for an

extensive social and cultural program, but also provides facilities for recre
ation and relaxation. In addition to a snack bar, dining room, barber shop,
and ballroom, there are meeting rooms, a library and lounge area, a gallery
area for exhibits, a darkroom, craft .shop, music listtning room, guest
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rooms, a games roorrr and a theater 'l he ollices ol the College Union and
other organizations are located on the setond floor.
The purpose of the College Union is to provide a fatility and a pro-

gram which will complerrrerrt the academic life of the student and offer
him an opporttrnity to lurtlrer already existing interests and to develop
new ones. Many of the programs at the (lollege Union are organi7ed and
executed by students. Exeryone is encouraged to participate in some aspect
of the Union's activities.
Religious Center

In addition to the functions and activities held in the College Union
Building, many other attivities especially those of a religious, spiritual,
and devotional nature—are held within the E. S. King Religious Center.
The Center has an attractive lobby equipped with writing and reading
tables and chairs, a television roorrr, and four conference rooms where
student and faculty groups may meet. The coordinator of religious affairs
and several denominational chaplains have their olhces in this building.
The Danforth Chapel, located in the Center, provides a place for reli-

gious services and meditation for students of all faiths.
The E. S. King Religious Center plans social events and lectures on

various topics related to student life in addition to, or in connection with,
its programs of religious emphasis.

D. H. Hill Library
The College’s nrodern and well-equipped D. H. Hill Library has shelves

for 400,000 volumes, seats for 900 readers, private studies and conference
rooms, and well-lighted ventilated reading rooms. The Library's book
stacks provide ample space for the fast growing book collection. In addi-
tion, facilities for photoprirrting and microfilrning are available, and the
building‘s service and reading areas are used as a working center for both
students and faculty.
The book collection, which is primarily scientific and technological,

strongly reflects the teaching and research requirements of State College.
There is also available a fine and well selected collection of books and
materials on every phase of cultural interest as well as for recreational
reading. At the present time the collection exceeds 240.000 volumes. More
than 3,300 journals are received currently. and more than $000,000 docu-
ments are held resulting from the depository status which the College
Library holds for publications of the Federal (internment.

Books for recreational reading are housed in the lobby of the building.
Students may explore this area and (her k out books. 1 he biq‘ well-lighted
West Reading Roorrr is an imitation to studv. In addition to this room.
on the top floor is a special smaller study open to the students who prefer
to work in a more secluded plate. _

For the graduate students there are desks and pri\ate lockers in the
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stacks and adjoining the ground floor stacks, a large room where faculty
members and graduate students may work. In addition to these facilities,
there are several conference rooms open to any college groups requesting
them, and rooms which can be temporarily assigned.

In addition to the D. H. Hill Library, specialized branch libraries are
maintained in the Schools of Textiles and Design.

Housing
At State College, the dormitory is considered something more than

merely a suitable place for living and studying. A well—organized dormitory
program plays an important role in the student's all-around developnrerrt.
Under the program each dormitory is organized mu.h like a club, with
officers elected by the residents and paid student counselors.
Each student is encouraged to participate in the athletic, social, and

recreational activities of his dormitory and in this way he has an oppor
tunity to meet and make friends with students ol varied ba<kgrounds. to
use his leisure time pleasantly and profitably, and to grow in personality.
Each dormitory elects its representatives to the lruerdornritory (Iounc il, a
student organization which coordinates interdormitory attivities and pro
grams. In each of seven major dormitories, laculty couples occupy apart-
ments and act as hosts. They assist the occupants with their problerrrs and
provide a pleasant atmosphere in which the parents and friends of the
occupants may visit the dormitory.
The College has no dormitory for women students. '1 hey must urake

their own housing arrangements. A list of available ()lfcampus rooms for
rent is maintained at the Housing Rental ()flrce in Irearar Hall.

For married students, the College has for rent 300 permanent efiiciency,
one and two bedroom apartments. Priority for occupancy goes to graduate
students first, prior military servicemen eligible for government educa
tional benefits second, and all other married students third.
At the beginning of the 1961 62 academic year, approximately 327 stu

dents were housed in off-campus residences maintained by the social fra
ternities Which have chapters at State College. Each chapter is represented
in the Interfraternity Council which sponsors athletic events and social
functions of particular interest to fraternity members.
Dormitory Counseling
Each of the dormitories at State College has a dormitory counselor who is

an upperclassman with the qualifications for, and responsibility of, helping
individual students in his dormitory—particularly freshmen—in any way
that he can. Floor counselors and assistant floor counselors, chosen on the
same basis, assist the dormitory c0unselor. Whenever these counselors cannot
answer particular questions or give aid in solving special problems, they
direct the student to the administrative oilicial who can. Also, in the
larger dormitories, faculty couples are in residence to provide the inllu
ence and assistance that such mature persons can give.
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Food Services

The State College student does not have to travel far for food, whether
it is a full meal or a snack.
Leazar Hall

Leazar Hall, the main dining facility, provides four cafeteria lines where
the student may secure nutritious food at reasonable prices. Meals are
served cafeteria style and the cost depends upon the selection of food. A
typical student may spend approximately $2.00 per day or $550 a year for
meals, although some students may eat at the college cafeteria for as little
as $1.25 per day or $300 a year.
College Union and Shuffle Inn
The College Union Building offers dining room facilities for groups,

and also a snack bar. Shuttle Inn in the Textile Building serves sand-
wiches and grill items. Shuttle Inn is operated by the Student Supply Store
Store.
Dormitory Snack Bars

In addition, each dormitory area has its own snack bar, also operated by
the Student Supply Store system.

Laundry and Dry Cleaning
The college laundry provides on-campus laundry and dry cleaning serv-

ice on a cash-and—carry basis for both students and staff. The rates are
inexpensive.

Linen Rental Plan
This service provides for an initial issue of two sheets, one pillow case,

three towels, and a complete change of linen each week during the school
year. A student who elects to use this service need not purchase or bring
these items with him when he enters school. The service is available to
all students at a cost of $10 per semester. Applications for the linen rental
plan are mailed with dormitory room forms, or they may be obtained from.
the Housing Rental Office.

Barber Service
Two barber shops are provided—one in the E. S. King Religious Center:

and one in the College Union.
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Booksand Suppfies

Student Supply Store
State College’s ultra-modern Student Supply Store, located on Dunn

Avenue, houses an excellent book department, general student supplies,
engineering equipment, and a fountain-snack bar.
Book Exchange
Alpha Zeta, student honor fraternity, maintains a book exchange in the

College Union where students may exchange or sell used books.

Heahh
State College seeks to safeguard the health of the student in every way

possible. The College maintains a 76-bed infirmary which is open 24 hours
a day, with 15 staff members. There are college physicians, a supervising
nurse, a night supervisor, six general duty nurses, one full-time laboratory
and X-ray technician, and four other employees. Among the many valuable
features of the infirmary are an up~to-date first aid department and X-ray
department.
The college physicians observe regular daily office hours in the infirmary

in the mornings and afternoons. In addition, they visit the infirmary more
often when necessary. A graduate nurse is on duty day and night. Students
have free access to the infirmary at all times.
In case of accident or serious illness of a student, parents or guardians

will be notified immediately. No surgical operation will be performed
without full consent of parents or guardians, except in cases of extreme
emergency.
The medical fee which each student pays provides for infirmary service,

general medical treatment, and for the services of nurses. It does not
provide for surgical operations, outside hospital care, or the services of
dentists or other specialists.

Before the student enters State College he should have a complete,
thorough examination by his family physician. Any abnormality should
be noted and all remedial defects corrected in order to prevent unneces-
sary loss of time while the student is in college. If the examination is not
made before he enters, the student will be given a physical examination
at the College, for which a fee is charged. Blanks for the physical exami-
nation may be secured from the Office of Admissions and Registration.
The College offers annually a plan of student accident and health insur-

ance. The insurance is planned to cover the surgical, accident and hospi-
tal needs of the student, as a supplement to the services of the infirmary.
Each year complete information will be made available to students before
the opening of school.
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Foreign students are required to enroll in the sickness and accident

insurance plan provided throttgh the College or to have similar coverage
under other insuratrce plans or arrangements with their sponsors.

Orientation
Several days before the registration of upperclassmen in the fall semes-

ter, new students arrive on the campus for a series of activities planned
dtrring Orientation Week. To help freshmen with the transition from
high school to college and to help new students become acquainted with
the campus and with (ollege regulations, the College arranges during
this period a series of meetings and toriferences with faculty and student
leaders.
Throughout the first semester, there are other activities designed to con-

tinue orientation and to supplement orientation courses conducted by the
individual schools. In addition, the individual schools provide for regular
contact with faculty advisers in order that each student may have the op
porturrity of discussing matters connected with his adjustment to college
life.

Counseling: Student Questions and Problems
The main source of general infornration for students at State College is

the l)i\ision ol Student .\ll‘airs which includes the various administrators
handling admissions, registration, records, student activities, student hous—
ing, orientation and counseling, and student financial aid.
Academic
Upon enrolling at State College, each student is assigned a faculty ad-

viser, usually a member of the department in which the student is taking
his major work. This faculty adviser works with the student in planning
his program of studies and is available for other help in solving problems
of an academic nature. The deans, directors of instruction, and depart-
ment heads are also available to the student to help provide information
about the different curricula and to assist with long-range curricular or
career planning. Teachers of courses in which the student is enrolled are
the best sources of help with particular subjects. Members of the teaching
staff maintain a schedule of ofiice hours and expect the student to consult
them individually whenever special help is needed.
Dormitory Counseling
As described in the section on Housing. student dormitory counselors

and floor counselors and the hosts and hostesses assigned to the larger
dormitories, provide assistance with various questions and problems.
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3Counseling Center
The Counseling Center has a staff of full-time counselors to help stu-

dents with problems of vocational and curricular choice. and personal
adjustment. The Center is prepared to administer various aptitude and
interest tests and maintains a file of occupational information. Referral
can be made for students desiring remedial work in speech, leading. and
other special areas.

Students may come to the Center on their own initiative or may be re
ferred by teachers, advisers, or other members of the college staff. There
is no cost to the student for conferences but a small materials fee is
charged when tests are administered.
FPlacemenf

2 Each of the degree—granting schools at State College provides its students
with assistance in obtaining employment during summer \acations and
upon graduation. In some curricula a period of approved summer work is
required for graduation.

Financial Aid
Help in meeting college expenses is available to North Carolina State

College students in several forms. Financial aid, other than graduate fel
lowships and assistantships, is administered by the Student It‘inantial Aid
Officer under policies set by the College Committee on Scholarships and
Student Aid. Students seeking information or counseling on linincial
matters, or wishing to apply for assistance, should write or visit the Stu
dent Financial Aid Office.
"Scholarships, Granh-In-Aid, Loans
A student’s single application for financial aid will gain consideration

for all available scholarships, grants in-aid, and long term loans. In gen
eral, awards are approved in amounts proportionate to demonstrated need
of students with satisfactory records of achievement and st hool citi/t nship.
Entering freshmen also must make strong scores on the (lollege l‘,lll121llC('
'Examination Board Scholastic Aptitude Test.

The main means for providing financial aid to entering lreshmen is the
annual Talent For Service Scholarship Program. For the most complete
consideration, high school seniors should snbrnit application materials by
February 1 of the year preceding fall enrollment. lintolled students are
encouraged to make application at the end of one school year for financial
:aid in the next year. There is, however, no deadline [or applications, ex
cept in the cases ol terrain competitive stholarships \vliith are announced.
The College seeks to assign the kind of aid best suited to the needs and

qualifications of the applicant, and a retipient may expect a portion of
the aid offered him each year to be in the form ol a loan. Renewal of linan
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cial aid is based upon the student’s making a clearly satisfactory record of
achievement and campus citizenship.

State College participates in the National Defense Student Loan Pro-
gram, under which loans are made that draw no interest until one year
after leaving college. Other college loans accrue interest at the rate of 3
per cent from the date of execution of the note. Repayments of long-term
loans begin after graduation or withdrawal from college.
Emergency loans are available to meet unforeseen expenses. These loans

must be repaid in 30 to 60 days and are not extended beyond the end of
a term.

Graduate Fellowships
Graduate Fellowships are funds offered to graduate students to assist in

the support of programs of advanced study. Holders of fellowships have
no obligations to the College and may devote full time to the prosecution
of their graduate programs. Funds for these fellowships are provided by
various government agencies, professional groups, and business organiza-
tions. Applicants for fellowships should contact the head of the depart-
ment in which they wish to pursue studies.

Graduate Assistantships
Graduate Assistantships are short-term staff appointments that carry

stipends ranging from $1,200 to $4,800 depending upon the magnitude of
the service obligation and the experience of the appointee. Teaching as-
sistants are customarily appointed annually for the nine—month academic
year. Research assistants are often appointed on a calendar year basis and,
accordingly, stipends may be 20 per cent larger than those for teaching
assistants. Only graduate students in good standing are eligible for appoint-
ment to graduate assistantships. The course loads permitted graduate
assistants are adjusted in proportion to the service obligation. Graduate
assistants giving half-time to their service obligation may register for 60
per cent of a full course load.

Athletic Awards
Athletic Awards are made upon the recommendation of the Athletic

Department to athletes who meet the established qualifications for such
awards.

Part-time Employment
A Part-time Employment Service is provided to assist students in locat-

ing jobs both on and off campus. Students who desire part-time work
should call at the Financial Aid Office when they arrive on the campus.
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MILITARY TRAINING

lDepartment of Military Science
‘Professor of Military Science COLONEL L. W. MERRIAMAssistant Professors of Military Science:LIEUTENANT COLONEL WILEORD L. WILLE.‘, LIEUTENANT COLONEL JAMES F. BARRETT, MAJoRMAX A. CRAIG, MAJOR JOSEPH W. JENKINS, MAJOR JAMES E. LAWSON MAJOR ROBERT E.WIC‘KHAM, MAJOR WOODROW 0. WILSON, CAPrAIN NORMAN G. ERIKSIN, CU’TAIN CHARLESI. McLAIN, CAPTAIN MAYNARD E. SHIELDS

Department of Air Science
Professor of Air Science COIDNEL JAMES D. HownERAssistant Professors of Air Science:LIEUTENANT COLONEL FRANKLIN D. BLANTON, LIEUTENANT COLONI'L EARL R. DICREI',LIEUTENANT COLONEL MAYNARD C. CUSWORTH, MAJOR GERALD L. WA'IERMAN, MAJORROBERT J. SHELDON, CAPTAIN CHARLES W. ROWAN, CAPTAIN WILLIAM S. CLARKE, JR.

lObjecl-ives
!The Reserve Officers’ Training Corps (ROTC) at State College designates
.those students enrolled for training in the Department of Military Science
tor in the Department of Air Science. These departments are integral
academic and administrative subdivisions of: the institution. The senior
'Army officer and the senior Air Force Officer assigned to the College are
ldesignated as professor of military science (PMS) and professor of air sci-
!ence (PAS). These senior Officers are responsible to the Secretar)I of the
!Army, the Secretary of the Air Force, and the chancellor Ol the College [or
xconducting their training and academic program in accordance with in-
Istructions issued by the respective secretaries and as required by college
Iregulations. Army officers who are assigned to the College as instructors in
IROTC are called assistant professors of military science; Air Force Officers,
Ias assistant professors of Air Science. Non-commissioned Officers of the
lArmy are assigned as assistant instructors and administrative personnel.
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Non-commissioned officers of the Air Force are assigned as administrative
and supply personnel.
The Army ROTC, in four years of military training, produces junior

officers who have the qualities and attributes essential to their progressive
and continued development as officers of the United States Army.
The mission of the Air Force ROTC is to develop in selected college

students, through a permanent program of instruction at designated civi-
lian educational institutions, those qualities of leadership and other attri-
butes essential to their progressive advancement to positions of increasing
responsibility as commissioned officers in the United States Air Force.

Course of Instruction
Programs of instruction for both Army and Air Force ROTC consist of

a two-year basic course and a two—year advanced course. The satisfactory
completion of the basic course in either the Army or Air Force ROTC is
required for all physically fit male freshmen and sophomores unless they
are excused by the college administration. (All veterans who were in active
service for as long as six months are excused from this requirement, but
may enroll in the basic course of Army or Air Force ROTC to qualify for
later enrollment in advanced courses.)
The College provides, in cooperation with the Air Force and the Army,

a flight instruction program. A limited number of highly qualified cadets
from both ROTC units participate in this instruction which includes
approximately 35 hours of flying in light aircraft plus ground school.
Successful completion of this phase of the ROTC course qualifies the
cadet for a Federal Aviation Agency pilot’s certificate.

Satisfactory completion of the advanced courses qualifies a student for
commissioning as a second lieutenant in the Army or Air Force Reserve
upon graduation from the College. A detailed description of all military
courses is given under each of the departments in the section of the catalog
which lists course descriptions.

Military Science
The satisfactory completion of the first year of the Army ROTC course

is a prerequisite for entering the second year. Enrollment in advanced.
courses is elective on the part of the student. The selection of advanced.
course students is made from applicants who are physically qualified andl
who have above average academic and military records. Veterans who have:
one year or more of service in the Armed Forces are eligible for enroll--
ment in the Army ROTC advanced course upon reaching their junior;
year, provided they are in good academic standing, physically qualified,“
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have not reached their 27th birthday, and are selected by the PMS and
the Chancellor.
The Army ROTC course includes instruction in American military

history, map reading, leadership, military teaching methods, military ad-
ministration, operations, and logistics. These subjects not only prepare
students to be officers in the United States Army, but also awaken in them
an appreciation of the obligations of citizenship and secure for them per-
sonal benefits resulting from practical application of organization and
responsible leadership. An elective subject is chosen from general academic
areas in effective communication, science comprehension, general psychol-
ogy, or political development and political institutions for utilization in the
junior and senior years.

Air Science
Enrollment in the Air Force ROTC advanced course is elective on the

part of the student. Selection of advanced course students is made from
applicants who are physically qualified and who have above average aca—
demic and military records. Qualified veterans desiring a commission
through the AFROTC will be required to take that portion of the basic
course, with their non-veteran contemporaries, which remains before they
are classified as academic juniors. All veterans must have completed their
academic and military requirements prior to their 28th birthday.
The Air Force ROTC course of study includes instruction in founda-

tions of air power, Air Force officer development, leadership, and air
power concepts. The Air Force ROTC curriculum is designed to prepare
the student for his obligations of citizenship to his country as an officer
in the United States Air Force or as a civilian.

Uniforms and Equipment
Officer-type uniforms for students enrolled in both basic and advanced

courses in Army ROTC are provided by the Federal Government. Stu-
dents enrolled in the basic course in Air Force ROTC are provided Air
Force-type uniforms. For students enrolled in advanced courses in either
Army or Air Force ROTC, the College is furnished a monetary allowance
by the Federal Government for the purchase of uniforms. Army and Air
Force equipment for instruction of students is provided by the Federal
Government. Both uniforms and equipment are issued to the College,
which is responsible for their care.
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Credit
Credit is allowed for work at other institutions having an ROTC unit

established in accordance with the provisions of the National Defense
Act and regulations governing the R01 C. Record of a student's prior
training in the ROTC is obtained from the institution concerned.

Financial Aid
Students enrolled in the advanced course are paid a monetary allowance

in lieu of subsistence at the daily rate equal to the value of the commuted
ration ($0.90) for a total period not to exceed 595 days during the two
years of the course. Students in the basic c0urse receive no monetary
allowance.

Organization of the ROTC
Army

The Army ROTC unit at State College consists of an Army brigade and
a drum and bugle corps. The Anny brigade, commanded by a cadet colonel
and staff, consists of a provisional batallion and three battle groups. The
cadet colonel and all other cadet officers are selected from students en-
rolled in the second year advanced course. Cadet first sergeants and ser-
geants first class are appointed from students enrolled in the first year
advanced course. Certain specially selected students in the second year
basic course also are appointed as cadet non commissioned officers. Cadet
officers and non commissioned officers obtain invaluable experience in
leadership by being responsible for conducting all drill instruction. They
are observed and supervised in this by the officers and non commissioned
officers of the Army assigned to the College.

Air Force
The Air Force ROTC unit consists of an Air Force wing and a drill

team. The Air Force ROTC wing, commanded by a cadet colonel, con-
sists of three groups which are composed of four squadrons each. These
squadrons are divided into three flights per squadron, each flight consist
ing of three squads. The wing, group, squadron, and flight commander
and their staff are cadet commissioned officers and are selected from cadets
enrolled in the advanced course. All other positions are held by cadet non
commissioned officers who are selected from the first year advanced and
second year basic cadets. Cadet officers and non commissioned Officers ob-
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tain invaluable experience in leadership by being responsible [or planning
and conducting all drill instruction. They are observed and supervised by
the officers and airmen assigned to the College.

Distinguished Military Students
The College is authorized to name outstanding students of the Army

ROTC and Air Force ROTC as distinguished military students. These
students may, upon graduation, be designated distinguished military grad
uates and may be selected for commissions in the regular Army and Air
Force, provided they so desire.

Selective Service in Relation to the ROTC
Enrollment in the RO’l C does not in itsell deler a student from indtu

tion and‘ service under the Universal \Iilitary Training and Service Act.
The law provides that “within sut h numbers as may be prescribed by the
Secretary of Defense, any person who (a) has been or rrray hereafter be
selected for enrollment or continuante in the senior division, Reserve
Officers’ Training Corps, or the Naval Reserve ()llieers 'lraining Corps;
(b) agrees, in writing, to accept a commission, il tendered, and to serve.
subject to order of the secretary of the Military Dtpartment having iuris
diction over him; and (e, agrees to remain a member of a regular or re
serve component until the eighth anniversary of the receipt ol a cornmis
sion in accordance with his obligation under subseetion ‘d' of section four
of this title, shall be deferred lrom induction under this title alter (om-
pletion or termination of the course of instrut tion and so long as he (on
tinues in a regular or reserve status upon being corrrrnissioned, but shall
not be exempt from registration."
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SCHOOLS AND PROGRAMS OF STUDY

This section of the catalog lists the eight schools of the College and ex
plains the programs of study within the schools.
Each of the College's schools is administered by a dean. The main aca

demic divisions of the College are the Schools of Agriculture, Design.
Education. Lngineeiinq. Liberal \rts, l‘()l(\ll\ l’hxsh ll St lt'll((‘\ ind
Applied Mathematics, and Textiles.
North Carolina State College, the tethnital branth ol the Consolidated

University of North Carolina, prosides an opportunity lot its students to
obtain top level scientific as Well as tet hnical training. .\lso, the students are
Offered the broad general education which is a necessary prtrequisite to
specialization.
Throughout the programs of study given in this section, departmental

codes, course numbers, and course titles are used. Additional information
concerning specific courses may be found in the Destrip/imi of Courses
section. The following code is given to assist in locating ('our‘st' dest r'iptions.

Code Name Code Name
AC—Mgricultural Communications (Ste Agriculture) CS Crop Stir-urt-
AG—Agriculture I).\' DesignAGC Agricultural Economits Ii EnginuiingAGE—Agricultural EngineeringANS Animal Stir-nu-ANT—Anthropology
ARC—ArchitectureAS—Air ScienceBO—Botany and BacteriologyBS—Biology
CE—Civil EngineeringCH ChemistryCHE—Chemical Engineering
. Also, Agricultural Educoi on corrzrr, a few IndU'tr crl /\rls rour'es, lndrdro F lcril (n c: trur"malics and Science Education courses, and Occupol onci

EC Eronornits
‘F.I) lidtuation (General (.ouist-s)l'll'l Ele<trital linginceiinglll lirrgintti‘ng Honors
l'.\1 Engineering \lt'tlianits
EVC lairgltshlaN'l Entomology
l()R lort-sliy
IS l'ood Stirrin-(.\' (.cnrlits

Mrillrr'm 0an Gudonre courses
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Code Name
HI—HistoryHS—Horticultural Science
lA—Industriul Arts
IE—Industrial Engineering
ISO—International Student Orientation
LA—lnndscape Architecture
MA—Mathematics
ME—Mechzmical Engineering
MIC—Ceramic Engineering
MIG—Geological Engineering
MIN—Metallurgical Engineering
ML—Modern Languages (General Courses)
MLE—Modern Languages tEnglish for

Foreign Students)MLli—Modern Languages (French)
MLG—Modern Languages (German)
MLI—Modern Languages (Italian)
MLR—Modern Languages (Russian)
MLS—Modern Languages (Spanish)
MS—Militar) Science

Code Name
NIB—Nuclear EngineeringI’D—Product Design
PE—Physical Education
PHI—PhilosophyI’D—Poultry Science
PP—Plant PathologyPS—Political Science
[’SM—Physical Sciences and Applied Mathematics
PSY—Psychology
PY—Physics
REL—Religion
RPA—Recreation and Park Administration
RS—Rural Sociology
SOC—Sociology
SS—Social Studies
SSC—Soil Science
ST—Experimental Statistics
TC—Textile ChemistryTX—Textile Technology, Knitting Technology,
and General Course

Z O—Zoology







School
of
Agriculture

H. BROOKS JAMES, Deon
EDWARD W. GLAZENER, Director of Instruction
The agriculture of our modern world amounts to more than growing food
and fiber. Agriculture includes all of the technical, professional, and busi
ness occupations connected with the processing and distribution of farm
products.
The men who produce and supply the farmer with his complex needs,the farmer himself, those to whom he sells, the processor of these products,

and the retailer are all part of today's agriculture.
All told, they add up to nearly 40 per cent of the ($5 million employed

people in the United States making agriculture the nation’s biggest singleindustry. There are more than 500 distinct occupations in today's agricul
ture—jobs that each year need more than twice the number of peopletrained to fill them.
The new concept of agriculture is defined to include three irrrportant

groups in our economy. The first is the farmers themselves. 'I he peoplewho are engaged in the production of crops and livestock. The secondincludes those industries which furnish supplies and services to farmers.The third includes those industries which process, store, handle, and rrrer
chandise farm products.
The overall objective of the School of Agriculture is the development

of well-rounded, educated citizens capable of assumingr important roles in
business, science, and technology as they relate to farming and associatedindustries.
Facilities
A sound teaching and research program is based on taking advantage of

the most modern equipment available in eatlr lreld. North Carolina State
College is fortunate to have at its disposal lll( newest equiprrrerrt and facili
ties in many fields.

Laboratories are well equipped with the necessary materials for learning and practicing the basic and applied stientes. Machinery and equip
ment, in some cases provided by private industry, l\’( ep students abreast ol
the latest technological advances. Fxtensive plant, animal, and inst ct
collections are available for use in teat hing and for researtlr.
The D. H. Hill Library at State College has a large collection of scienti

fiC books and periodicals whirlr provides (,‘sttllt'lll sourte rrraterial for
many courses. In addition, students may draw limit the spt‘t‘ialiIed pt 1 iodi
cals and textbooks located in the department libraries.



3‘.) Int (Li\iic.\i (.\|\tot.
State College’s lti outlying research farms provide a practical classroom

for many courses, as well as a place where researchers can carry on basic
and applied research.
Student Activities

Students in the School of Agriculture have ample opportunities to take
part in many broadening extra curricular activities, both within the school
and in the College itself.

Most departments have student organizations which provide professional
as well as social experience. Student tours provide an opportunity to see
first-hand the application of classroom principles.

In addition, judging teams representing animal industry, horticulture.
and poultry compete regionally and nationally providing student mem—
bers a Chance to travel while learning more about their field.
Curricular Offerings and Requirements
The modern concept of agriculture has given State College’s oldest

school its newest look.
A freshman enrolling in the School of Agriculture now chooses from

lotu curricula (l\)I-(ll//llltl/ [UH/New. ((4)11 til/um! wience, or agriculluml
/((/l)l()/(t\\, biological wiemcx clcwisecl to more closel\ parallel the neu
((llI(LI)lr

After completing the first two years, consisting largely of basic courses
in the biological, physical, and social sciences, the student can choose his
major from among the 15 departments.
The student’s needs [or learning “how to make a living” and for

learning “how to live" are both given consideration in the three curricula.
Not only does each student get the solid background in science so necessary
for today's agriculture, he has a chance to develop a program to fit his
individual needs and wants.

\lthough requirements \ar\ in the curricula. students in all tour get
a solid background in the sciences, plus a variety of electives. All the cur—
ricula have requirements in English and modern languages, the social
sciences and humanities, and the physical and biological sciences. In addi-
tion, electives can be chosen from several specified areas (see curricula
listing below), depending on the curriculum. The student also will have
departmental requirements and electives in his major field.

In general, requirements are similar no matter which curriculum the
student chooses. However, the program in science places more emphasis
on the physical and biological sciences, while that in business emphasizes
economics and business management, and the course in technology is
stronger in the applied science and technology courses.
The majors offered in the three curricula are as follows:
Agricultural Business—agricultural economics, animal husbandry, crop

science, food science, dairy husbandry, horticultural science. poultry science
and soil science.
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Agricultural Science—agricultural economics, agricultural engineering

(joint program with the School of Engineering), animal husbandry, botany,
crop science, food science, dairy husbandry, entomology, horticultural
science, poultry science, rural sociology, soil science, wildlife biology, and
zoology. Pre—veterinary work also is taken in this curriculum.

Agricultural Technology—agricultural economics, agricultural engineer-
ing, animal husbandry, crop science, dairy husbandry, horticultural science,
plant protection, poultry science, and soil science.

Biological Sciences—This curriculum emphasizes the basic biological and
physical sciences on a non departmental, broad spectrum, especially (le
signed as preparatory for graduate study or educational or teaching careers
in biology.
Degrees
The degree of Bachelor of Science is conferred upon the satisfactory

completion of one of the curricula in this school.
The degrees of Master of Science, Master of Agriculture and profes-

sional degrees are offered in the various departments of the School of
Agriculture after the satisfactory completion of at least one year of grad-
uate study in resident.
The Doctor of Philosophy degree is offered by the following depart-

ments: Agricultural Economics, Agricultural Engineering, Animal Science,
Crop Science, Botany, Entomology, Food Science, Genetics, Plant Pathology,
Soil Science, and Zoology.

Further information may be found in the Graduate School Catalog.
Opportunities

Agriculture is a broad field with fascinating new opportunities. It needs
trained persons to process and distribute agricultural products, to give
special services to people who actually produce these products, and to
do research and teaching that will make our agricultural production and
distribution even more efficient.
The eight major fields of agriculture—research, industry, business, edu—

cation, communications, conservation, services, as well as farming and
ranching—need 15,000 college graduates each year in the United States.
But at present our colleges are graduating only about 7,000 a year trained
for these jobs. This leaves more than two jobs for each graduate.

In North Carolina alone, there is a desperate need for college-trained
people to farm their own land, and for wcllschooled specialists in the
fertilizer, dairy, feed, insecticide, farm implement and distribution indus-
tries. These industries put graduates in key positions and call for more
than State College can supply.
Some of the opportunities in the nine lields ol agru ultuic are as follows:
Research—production, marketing, engineering, processing, conservation,reclamation, etc.
Industry—machinery and equipment, chemicals, food processing, grainand seed processing, meat and poultry packing, etc.
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Business—banking and credit, insurance, farm management, land ap-

praisal, marketing, transportation, etc.
Education—vocational agriculture, agricultural extension, college in—

struction, governmental agencies, etc.
Communications—writing, reporting, radio, television, newspapers,

magazines, advertising, publications, etc.
Conservation—soil, water, range, forest, fish, wildlife, parks, turf, etc.
Services-inspection and regulation, production field service, quality con—

trol and grading, agricultural technicians and consultants, etc.
Farming and ranching—general, dairy, swine, beef, sheep, poultry, cotton,

forage, grain, fruits, tobacco, etc.
Biological Areas—graduate or professional training, high school teaching,

etc.
Practically all types of occupations—more than 500 of them—are avail—

able to a graduate in agriculture. There are many opportunities in tech-
nology, science, and business. The School of Agriculture stands ready to
help meet the challenge of the new concept of agriculture with forward-
looking curricula.
Freshman Year
(The departments in the School of Agriculture have a common freshman year with theexception of the science program in the Depar/ment of Agricultural Engineering. For theagricultural science, agricultural engineering freshman year see Department of AgriculturalEngineering.)

Fall Semester Credits Spring Semester Credits
AG 103, School Orientation .. . 1 ENG 112, Composition W... “was 3ENG 111, Composition .............e 3 MA 112, Analytic Geometry and CalculusMA 111, Algebra and Trigonometry _ 4 oror MA 102, Analytic GeometryMA 101, Algebra and Trigonometry 5 and Calculus _...e_._..e __ 4H1 261, U. S. in Western Civilization 3 PS 201, American GovernmentalBO 103, General Botany __............ _-. 4 System __...... 3PE 101, Physical Education . I 20 103, General Zoology _.._ .,_._ 4MS 101, Military Science I PE 102, Physical Education _._~_. 2* 1or MS 102, Military Science IAS 121, Air Science I ._~_...e _..___- 1 or—— AS 122, Air Science I __,.__._.._..___ 117-18 __16
Agricultural Business Curriculum

Sophomore Year
Fall Semester Credits Spring Semester Credits
ENG 231, Basic Speaking Skills 3 ML, Modern Language ElectiveCH 101, General Inorganic Chemistry 4 orPSY 200, Introduction to Psychology 3 ENG, English Elective .. .. 3RS 301, Sociology of Rural Life 3 AGC 212, Economics of Agriculture . 3EC 201, Economics we 3 FY 221, College Physics 5PE 201, Physical Education .. . 1 Group D Elective . . 3MS 201, Military Science 11 PE 202, Physical Education 1or MS 202, Military Science 11AS 221, Air Science 11 _ . . l or_— AS 222, Air Science II .. ................ l



Group B Electives a. _. lGroup A or C ElectivesDepartmental RequirementsFree Elective

SemesterGroup B ElectivesGroup A or C ElectiveDepartmental RequirementsFree Elective -

AGRICULTL‘RE
Junior Year

Credits Spring Semester._ 6 Group B Electives3 Departmental Requirements6 Free Electixe

18
Senior Year

Credits Spring Semester__ _ 6 Group B Electives e-2 Departmental Requirementsi .l 7 Free Electivem. _... 3
18

Agricultural Science Curriculum

Fall SemesterML, Modern Language ElectiveorENG, English ElectiveCH 101, General Inorganic Chemistry01'CH 10:3, General Inorganic Chemistry’PY 21], General PhysicsGroup D Elective M.PE 201, Physical Education ..... .iMS 201, Military Science IIorAS 221, Air Science 11 at.

Fall SemesterGroup A ElectiveGroup D ElectiveDepartmental RequirementsFree Elective

Fall SemesterGroup A ElectiveGroup A, B, or C Elective .Departmental RequirementsFree Elective

Sophomore Year
Credits Spring SemesterML, Modern Language Electiveor. 3 ENG, English ElectiveCH 103. General and QualitatiuChemistry4 FY 212, General Physics4 Group D Elective—— 3 PE 202, Physical EducationM 1 MS 202, Military Science IIorA3 222, Air Science 11l

16
Junior Year

Credits Spring Semester5 Group A, B, or C Elective3 Group D Elective6 Departmental Requirementse 3 Free Elective m
17
Senior Year

Credits Spring Semester4 Group A Electives3 Group 1) lilertive7 Departmental Requirements3 Free Elective
l7

Physics 22] substituted for 2H 2!? in some oqncu turol programs

VI Ut

Credits6u d_ 3
lb

Crrdtt'673
16

Credits

—Llh&-B

16

Cu. dus

Credits6863
l8
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Agricultural Technology Curriculum

Sophomore Year
Fall Semester Credits Spring Semester Credits
ENG 231, Basic Speaking Skills 3 $01 200, Soils 4CH 101, General Inorganic Chemistry 4 CH 103, General and QualitativePY 221. General Physics 5 Chemistry 4EC 201, Economics 3 AGC 212, Economics of Agriculture 3PE 201 Physical Education 1 RS 301, Sociology of Rural Life 3MS 201 Military Science 11 PE 202, Physical Education lor MS 202, Military Science 11AS 221, Air Science 11 1 or—— AS 222, Air Science 11 l17 __16

Junior Year
Fall Semester Credits Spring Semester Credits
Modern Language Elective Group A Elective ._ 3or Group D Electiu: ._ 3English Elective 3 Departmental Requirements 7Group D Elective Free Elective H 3Defartmental Requirements 6 __Group C Elective 3 16Free Elective H 3

18
Senior Year

Fall Semester Credits Spring Semester Credits
Group A or B Elective 1 5 Group C Electives . _ 6Group C Elective 3 Departmental Requirements _ 7Departmental Requirements 7 Free Elective 3Fret Elective 3 ——— 1618

Credits Required for Graduation
Agricultural Agricultural AgriculturalBusiness Science Technology

Language 12 12 12Social Science and Humanities(Group D‘) 21 21 21Physical and Biological Sciences 25 28 33Restricted Electives:Group B 24 Group AAM 26 Group A, B 9 11Group A and C 5 Group C 9—12Introduction to Agriculture 1 1 1Departmental Requirements 26 26 27
' Group A includes the physical and biological sctences: Group B, economics and business management;Gioup C, appled sc ence and technology and Group D, sacral 5c ences and human ties."’ Six credits may be elected from Groups B and C. Social Science majors may select from Group D.



Free Electives

Physical EducationPE 101, 102, 202Military Science I and IIMS 20201'
Air Science I and 11AS 222

Group Electives

Physical Sciences
Chemistry
CH 103CH 107CH 108CH 215CH 220

MAMA 202MA 212MA

Mineral Industries
MIGMIG 222MIGMIG 330MIG

PhysicsPY 202 or 212PY 223

Soil Science
SSCSSCSSCSSC 511SSCSSC 551

Statistics
STST 311ST 361,

l2 12
4 4

4 4

Group A

General and Qualitative ChemistryGeneral and Qualitative ChemistryGeneral and Qualitative Chemistry LabQuantitative AnalysisGeneral and Organic ChemistryAll courses at 400 level and above

Calculus ICalculus 11Analytical Geometry and CalculusFinite MathematicsAll courses at 300 level and above

Physical GeologyHistorical GeologyPaleontologyMineralogyPetrology

General PhysicsAstronomy and AstrophysicsAll courses at 300 level and above

SoilsSoils and Plant GrowthSoil ClassificationSoil PhysicsSoil ChemistrySoil Morphology, Genesis and Classification

Statistical LaboratoryIntroduction to StatisticsIntroduction to Statistics for Engineers 1. IIAll courses at 500 level

AGRICULTURE 57
12
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Blologlcal Sciences
Agricultural Engineering
AGE 303

Animal Science
ANS 312ANS 408

Bacteriology
BO 412

Botany1’10 214BO 403B() 121BO 441

EntomologyLNT 301ENI 312

Food Science
PS 3021' S 305FS 506

GeneticsCN 301ON -111GN 512ON 513
Plant Pathology
PP 315PP 318PP 500PP 501PP 502

PoultryPO 401PO 521PO 522
Zoology7.0 21210 21320 22320 301/O 315

Energy Conversion for Agricultural Production

Principles of Livestock NutritionReproduction and Lactation

General Bacteriology

DendmlogyMstcmatic BotanyPlant PhysiologyPlant Ecology
.\11 courses at 500 level

Introduction to Forest InsectsEconomic Entomology
All courses at 500 level

l‘ood ChemistryFood MicrobiologyAdvanced Food Microbiology

Genetics in Human AffairsPrinciples of GeneticsGeneticsCstogenetics

Plant DiseasesDiseases of Forest TreesAdvanced Plant PathologyAdvanced Plant Pathology Lab, Field Crop DiseasesAdvanced Plant Pathology Lab, Horticulture Crop Diseases

Poultry DiseasesPoultry NutritionEndocrinology of the Fowl

Human AnatomyHuman PhysiologyComparative AnatomyAnimal PhysiologyAnimal Parasitology
All courses at 500 level except 20 521, 551 and 552 which appear inGroup C.

Other courses in the Physical and Biological Sciences not presently listed may be elected uponapproval of the director of instruction.
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Group B

l Eeonomles and Business Management
Students in the Agricultural Business curriculum will select one course each in the areas ofaccounting, macro-economics, marketing. and management. In addition. two courses will beselected in the area of general business and two courses in general economics. It is suggestedthat students in Agricultural Science and Agricultural Technology choose Group B electivesfrom the first four areas.

.1. Accounting:
:2. Macro—economics:
‘ 3. Marketing:

4. Management:

:5. General Business:EC 315EC 401, 402EC 407EC 409EC 414EC 420EC 426EC 431EC 432EC 525AGC 413AGC 523

EC 312 Accounting for Engineers‘
EC 302 National Income and Economic Welfare
EC 411 Marketing MethodsorAGC 311 Organization and Business Management of MarketingFirms
EC 425 Industrial ManagementorAGC 303 Organization and Business Management of Farms

(select two courses)SalesmanshipPrinciples of Accounting"Business Law IIntroduction to Production CostsTax AccountingCorporation FinancePersonnel ManagementLabor ProblemsIndustrial RelationsManagement Policy and Decision MakingFarm Appraisal and FinancePlanning Farm and Area Adjustments
:6. General Economics: (select two courses)EC 310EC 410EC 413EC 440EC 446EC 448EC 450AGC 521AGC 533AGC 551

Economics of the FirmIndustry StudiesCompetition, Monopoly and Public PolicyEconomics of GrowthEconomic ForecastingInternational EconomicsEconomic Decision ProcessesProcurement, Processing 8: Distribution of Agricultural ProductsAgricultural PolicyAgricultural Production Economics

Group C
IApplled Science and Technology
-Agricultural CommunicationsAC 311 Agricultural Communications Methods and Media
Agricultural EngineeringAGE 201AGE 202AGE 211AGE 321AGE 332AGE 341

Farm Shop WoodworkFarm Shop MetalworkFarm Power and Machinery IIrrigation, Drainage and TerracingFarm Building and Crop ProcessingFarm Electrification and Utilities
" If one year sequence in accounting Is desired, the s1uden’r should elect EC 409 from Group 5."" EC 401 may be substituted for EC 3l2 if the sequence EC 40], 402 is preferred.
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Animal ScienceANS 201.\NS 202\AS 302ANS 308ANS 40.1ANS 407.\NS 503ANS 50:3
Crop ScienceCS 211CS ‘lllCS .‘512CS 413(IS 414CS 511
lulmuologyEN 1‘ 322
Food Science14% 303138‘ 30915% ~10]FS 404
Her/{cultural Science
HS 201113 301118' 342HS 42]HS 432HS 441, 442HS 481

Poultry SciencePO 201PO 301PO 351PO 402PO 520
Soil Science
99C 341SSC 161

Zoology20 31220 3217.0 52170 551, 552

Engineering
EM 341FM 342EM 343IE 332MIM 321

Fleulenls Dairy Sciencel-unrlzmrerrtals of Animal HusbandrySelecting Dairy and Meat Animalsenhanced Siletting Dairy and Meat AnimalsDairy Farm Problems\(hanccd Livestock Production.\rrima1 BreedingDiseases of Farm Animals

licltl Crops Il‘ielrl Crops IIPastures and Forage CropsPlant Breeding\\'cer1s and Their Controllolmcco Technology
Beekeeping

Meat and Meat ProductsMeat SelectionMktg. Milk and Related ProductsPoultry Products
Principles of HorticulturePlant PropagationLandscape GardeningFruit ProductionVegetable ProductionFloriculture I and IIBreeding of Horticulture Plants
Poultry ProductionPoultry Qua1ity EvaluationPoultry GradingCommercial Poultry EnterprisesPoultry Breeding

Soil Fertility and FertilizersSoil Conservation and Management

Principles of Game ManagementWildlife and Natural Resource ConservationFishery BiologyWildlife Management
Group C Electives in Other Schools

Mechanics A (Statics)Mechanics B (Dynamics)Strength of Materials AMotion and Time StudyMetallurgy



Forestry
FOR 31 1

Psychology
PSY 337

AGRICULTURE 61

Principles of Farm Forestry

Industrial Psychology I
Other courses in Applied Science and Technology not presently listed may be elected uponapproval of the director of instruction.

Group D
.Social Science and Humanities
lAgricultural Economics
AGC 212AGC 512

Economics
EC 201, 202EC 301EC 310EC 440EC 442EC 446EC 4-48EC 501EC 502EC 541EC 550EC 552EC‘555

iHistmy
HI 201HI 202H1 205H1 225, 226H1 251H1 252H1 261

Political Science
PS 201PS 202PS 301PS 302PS 376

Economics of AgricultureEconomic Analysis of Factor Markets

Economic PrinciplesProduction and PricesEconomics of the FirmEconomics of GrowthEvolution of Economic IdeasEconomic ForecastingInternational EconomicsIntermediate Economic TheoryMoney, Income and EmploymentOrigins of the United States EconomyMathematical Models in EconomicsEconometricsIntroduction to Linear Programming

The Ancient WorldThe Medieval WorldThe Modern Western WorldModern EuropeThe United States to 1865The United States since 1865The United States in Western Civilization
All courses at 300 level and above

The American Governmental SystemCounty and Municipal GovernmentComparative Political SystemsContemporary World PoliticsLatin American Governments and Politics
All courses at 400 level and above
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Philosophy and
PHI 201PHI 203PHI 205REL 301REL 302REL 503PHI 305PHI 306PHI 307PHI 309PHI 811PHI 595

Psychology
PSY 200PSY 201PSY 502PSY 304PSY 337
PSY 476PSY 490PSY 511PSY 565

Sociology
RS 301RS 821RS 322RS 441RS 442

LogicsIntroduction to PhilosophyProblems and Types of PhilosophyReligious Groups 8: Trends in the U. S.The Bible and Its BackgroundChristian EthicsPhilosophy of ReligionPhilosophy of ArtEthicsMarriage and Family LivingParent-Child RelationshipsPhilosophical AnalysisAll courses at 400 level and above

Introduction to PsychologyElementary Experimental PsychologyPsychology of Personality and AdjustmentEducational PsychologyIndustrial Psychology I
All courses at 400 level and above including:
Psychology of AdolescenceSocial PsychologyAdvanced Social PsychologyIndustrial Management Psychology

Sociology of Rural LifeIntroduction to Social ResearchIntroduction to Rural Social WorkRural Social PathologyRural Social Structure
Sociology and Anthropology
ANT 805ANT 251ANT 252SOC 202SOC 301SOC 302SOC 303SOC 304SOC 305SOC 306

Social Studies

People of the WorldPhysical AnthropologyCultural AnthropologyMan and Society (General Sociology)Human BehaviorPublic Relations and Modern SocietyCurrent Social ProblemsContemporary Family LifeRace RelationsCriminologyAll courses at 400 level and above

SS 301, 302 Contemporary CivilizationSS 491, 492 Contemporary Issues
Other courses in Social Sciences and Humanities not presently listed may be elected 11pm“approval of the director of instruction.
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(4) To train graduate students in advanced economic theory and re-

search techniques.

Opportunities
Training in agricultural economics qualifies a student for a wide range

of opportunities. Many graduates of the department are employed in re-
search and educational work by various agencies of the federal and state
governments. These agencies include the Agricultural Extension Service,
the Agricultural Experiment Station, the State Department of Agriculture,
and other agencies of the United States Department of Agriculture.
The growing number of companies processing and manufacturing agri-

cultural products has created an increasing demand for people trained in
agricultural economics. Opportunities here include employment by com-
panies handling fann supplies such as feed, fertilizer, and equipment; gen-
eral marketing and processing firms; agricultural cooperatives; profes-
sional farm management agencies, and various credit agencies.

Openings in all of these areas greatly exceed the number of graduates
trained to fill them. And as industrial and agricultural development of
the region continues, employment opportunities are expected to increase.

Facilities
The department has a modern and well equipped library, including all

of the major professional journals and USDA publications. Experiment
station publications from other institutions throughout the United States
are kept on file. Modern computational and reproduction equipment is
available. In addition, the department has access to cooperative use of
IBM equipment in the Department of Experimental Statistics, including a
650 digital computer and a Rand 1105 computer. The department is
housed in Patterson Hall.

Undergraduate Curriculum
The degree of Bachelor of Science With a major in Agricultural Eco-

nomics may be earned under the agricultural business and agricultural
science curricula in the School of Agriculture. In addition, students must
meet all of the basic requirements of the College and the School of Agri-
culture.

For the freshman year and basic requirements see pages 54—56.
Agricultural Business—The requirements for the agricultural business

curriculum are as follows:
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Group 8 Courses (24 Credits)

CreditsAGC 311, Organization and Business Management of Marketing Firms __.__ 3AGC 551, Agricultural Production Economics 3AGC 552, Consumption, Distribution and Prices in Agriculture_3EC 302, National Income and Economic Welfare 5EC 312, Accounting for EngineersorEC 401, Principles of Accounting 3EC 407, Business Law IElectives
Group A and C Courses (6 Credits)

CH 105, General and Qualitative Chemistry 4Electives 2
Departmental Requirements and Electives (26 Credits)

AGC 303, Organization and Business Management of Farms ____________~_____ST 311, Introduction to Statistics 5AGC 533, Agricultural Policy 3AGC 521, Procurement, Processing and Distribution of Agricultural ProductsorAGC 523, Planning Farm and Area Adjustments 3Electives 14
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:
Group A Courses (26 Credits)

CreditsMA 211 and 212, Analytic Geometry and Calculus B, CorMA 201 and 202, Analytic Geometry and Calculus II and III ___.______._.__ ..6 or 8Electives 18 or 20
Departmental Requirements and Electives (26 Credits)

CreditsAGC 305, Organization and Business Management of Farms _.___~_.______..__. 5AGC 311, Organization and Business Management of Marketing Firms m___________ 3AGC 533, Agricultural Policy 3AGC 551, Agricultural Production Economics 335AGC 552, Consumption, Distribution, and Prices in AgricultureST 311, Introduction to StatisticsEC 312, Accounting for EngineersorEC 401, Principles of AccountingElectives moo
Graduate Study
The Department of Agricultural Economics offers programs of studyleading to the Master of Agricultural Economics, the Master of Science,

and the Doctor of Phi1050phy degrees.
Special emphasis is placed on the economics of agricultural production

and marketing, analysis of programs and policies affecting agriculture, and
statistical techniques which can be used in solving agricultural problems.
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Department of Agricultural Engineering

Prn/mmr F. J. ll\$§ll‘R, Head of the Department1 PM HIM. AM) Rusmkmi1070/! mars:H. D. BOWEN, J. M. FORE, \V. E. SI‘LINTIZR, JAN VAN SCHILIGAARDE, JOHN W. WEAVER, Jx.Associate Pro/cssor:EIRA L. Houiii.Assistant Professors:CEORGF B. BLUM, JR., \V. H. Jonxsox, K. .\. JO.’D.\\, Dum A. Ll.\l{, C. \V. SL‘CLSInstrmlors:E. O. BEASIL‘Y, J. F. BEFMAN, E. G. HL’MI'HRIES, EDuARD H. WISER, F. Scorr M'RIGHTHead Mechanic:Rum B. GREENEExr ENSIONPro/(nor H. M. ELLIS, In ChargeAssociate Profcrxors:J. C. Franusox, R. M. RITCHIE, W. C. WARRiCKAnixtanl Pro/errors:J. W. CLOVER, R. W. WATKINSInstructor:R. E. Sum
Students in agricultural engineering are educated and trained to deal withproblems of agriculture that are engineering in nature. Involved are theapplication of scientific and engineering principles to the conservation andutilization of water and soil, the development of power and labor-saving
devices for all phases of agricultural production, the design of structuresand equipment for housing and handling livestock and field products, andthe processing and marketing of farm products.
The need for men to carry out the technical aspects such as develop-

ment and research as well as less technical work, such as sales and serviceof farm equipment requires the offering of two distinct curricula as
described below.
The Department of Agricultural Engineering is housed in the Agri-

cultural Engineering Building.
Opportunities
Men trained in agricultural engineering under the science curriculum

are qualified for positions in design, development and research in public
institutions and in industry, and for teaching and extension work in insti-
tutions of higher education. The curriculum also provides adequate train-
ing for postgraduate work leading to advanced degrees.
Men trained in the field of agricultural engineering technology arequalified for positions in sales and service of agricultural equipment such

as farm machinery, irrigation systems, etc.; as county agents or farmers;
and for farm advisory work with such organizations as electric power
companies.
Undergraduate Curriculum

Agricultural Science—This curriculum, offered in conjunction with the
School of Engineering, is designed to develop young men capable of engi—
neering leadership in agriculture. Emphasis is placed on basic science
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courses such as mathematics, physics, mechanics, biology, soils, and thermo-
dynamics, which pr0vide a sound background for engineering and agri-
cultural technology. Courses in agricultural engineering are directed to
those methods of thought and techniques whereby science can be applied
with understanding and judgment to engineering situations in agricultural
operations. General agriculture courses are provided in order that the
student can better unoderstand the agricultural industry with which he
deals.

Since agricultural engineering involves two distinct technical fields—
agriculture and engineering—this curriculum is a joint responsibility of
the two schools and is so administered. Graduates in the program receive
the degree of Bachelor of Science in Agricultural Engineering.

Freshman
ENG 111, 112, English Composition _2 .MA 101,102, Algebra and Trigonometry; Analytic Geometry and Calculus I 22 2. 9AG 103, School Orientation _2222 .. _ 1CH 101, General Chemistry I .222__. 2 222 2 22 4_ ._2._ 44AGE 151, 152, Farm Mechanics _ME 101, 102, Engineering Graphics I, II __2___22 22w 22___22MS 101, 102, Military Science IorAS 121, 122, Air Science I 2_ _2222___ 2PE 101, 102, Physical Education 2 2.__ ____ 2

32
Sophomore Credits

EM 200, Introduction to Mechanics 2___._.2_22_ 22. .. 22 3CH 103, General Chemistry II _222_ _2 2 .22. 1 2 4CE 201, Surveying I .22. 2 _22 22222.222 2. _ 2 2 2 _2 3AGE 211, Farm Power and Machinery 2 i 2 2. 3MA 201,202, Analytic Geometry and Calculus II and III . . . 22. 2. 8FY 201, 202, General Physics 22 ._2 -2 1 22 .__.2210MS 201, 202, Military Science 11orA5 221, 222, Air Science 11 222__222-.2 _2 222 22 . 2 22 2PE 201, 202, Physical Education 222.. 22 2 222 2
35

Junior Credits
BO 103, General Botany 22 __ 2 t 2222 2 _.2 22 4EC 201, Economics 222 22_ 2, 2 _2.22 .2 2-2 . . 3ER 320, Elements of Electrical Engineering .222__ 2..2_ .2 222.. 22 _22 4EM 301, Solid Mechanics I _ 222 2.2.2_ _...22 22 3EM 303, Fluid Mechanics I 22222_2212.__ _ 222,2 2 .. ,. 3ENG 231, Basic Speaking Skills 2. . .. 2_ 2 22 3ME 301, Engineering Thermodynamics I __2 _ _ 222_ 22 , . ...222222_.2 3MA 301, Differential Equations ., 2 3SSC 200, Soils _ 2 , ”2W_22 4English Elective , 3Electives 2— .2 _2._2~2 6
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Senior Credits

H1261, The United States in Western Civilization -a _______ W_._._AGC 212, Economics of AgricultureorAGC 551, Agricultural Production Economics 3AGE 371, Soil and Water Conservation Engineering 4AGE 451, Conditioning Principles for Plant and Animal Systems 2AGE 452, Senior Seminar _.t am._ __ lAGE 462, Farm Power and Machinery IIA __ _ 4AGE 48], Agricultural Structures as Production Units 4AGE 491, Rural Electrification - M. ._ 4AGE 552, Instrumentation for Agricultural Research and Processing 1PS 201, The American Governmental System 3RS 801, Sociology of Rural Life 3Humanities Elective 8Electives a”_ 6
41

ST 361, Introduction to Statistics for Engineers, and FY 407, Introduction to Modern Physics,are recommended for electives.
Agricultural Engineering Technology—This curriculum is designed for

those who are working on a practical level with farm people. Graduates
are equipped to apply to the farm the new technology as developed and
revealed by the research engineer. The courses are presented and directed
toward the solution of consumer problems with emphasis on the tech-
niques employed. Graduates from this program will receive the degree of
Bachelor of Science in Agriculture.

For the freshman year program in agricultural engineering technology
see page 54.
The requirements of the agricultural engineering technology curriculum

are as follows:
Group A and 8 Courses (9-11 Credits)

'PY 211, 212, General Physics (8 credits total) _ 3Electives W _ -m“ -a____._.___—6-8
Group C Courses (9-11 Credits)

Credits
Electives 9--“

Departmental Requirements and Electives (27 Credits)
AGE 151, 152, Farm Mechanics _AGE 211, Farm Power and Machinery -_..__AGE 303, Energy ConversionAGE 321, Irrigation, Terracing and DrainageAGE 411, Farm Power and Machinery IIB _. _AGE 332, Farm Buildings and Crop ProcessingAGE 341, Farm Electrification and UtilitiesAGE 452, Seminar .______._____.___ME 101, Engineering Graphics I .AGE 2331, Food Process Engineering aa____ __ 2*' PY 211 and212 wlll be taken in place of PY 221 as shown in the Agricultural Technology Curriculum.These 3 additional credits are Group A electives required by the department.

color—000000001000»
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Graduate Study
The Department of Agricultural Engineering offers advanced study

leading to the Doctor of Philosophy degree in any one of five fields of
specialization: power and machinery, rural structures, soil and water con-
servation, rural electrification, or agricultural processing.
The Master of Science program in agricultural engineering provides a

broad background in science and engineering through advanced study in
mathematics and physics.

For those interested primarily in existing technology. a program of study
for the Master of Agricultural Engineering degree permits selections from
a variety of advanced application courses. This program provides training
appropriate for those engaged in the dissemination of information either
as extension workers with public institutions or service representatives for
industry. It is not intended as preliminary study to the Doctor of Philoso
phy degree.

Agronomy
See Crop Science and Soil Science

Department- of Animal Science
Professor 1. D. PORTERFIELD, Head of the DepartmentTuc‘mxr, AND RESEARCHProfessors:E. R. MARRICK, E. G. BATIK, CEoRm: HYATI‘, J. E. LFCATES, II. A. SIEWUH‘, C. Mxmo‘sr,\V. R. MURIEY, F. H. SMIHI, S. B. 'Iovc, L. C. I'inrpr., L. II. \\'1srAssociate Professors:A. J. mesos’. E. U. DnLAPn. I.F.\II.’FL Coonr. J. C. l.HfT, R. 1'). Monitor. [1. A. Rntsrr,W. W. G. SMART, JR., M. B. W152Assistant Professors:H. B. Crane, J. P. Lvrkrrr, J. M. Irs‘rrrmwooo, J. J Mr:.\'1ut, I). J. \Iowx)1., J. L.MOORE, R. M. Mines, 0. W. RomsoNInstructors:C. L. ELL1s, I. J. ELLIS, J. H. Garcon, D. O. Move/w, J. I). I’rrrsJoiw, W. L. TL’CKFREXTENSIONProfessors:A. V. ALLFN. T. C. BLALOCK, J. S. BULHAVAN, Jxm KI‘IJJY, M. E. SI‘JJRAssociate Profrssors:J. D. Grover, G. S. I’Aksoss, J. W. I'A'rrrnsov, J. R. WoonwnAssistant Professors:F. N. Kisoi'r, R. L. McCr'ipr, R. R. RICH, I). G. Sl'l'l'lH.
Undergraduate students in the Department of Animal Science are in
structed in the basic printiples oi subjects relating to various phases of
dairy and livestock production. To meet the needs of spetialin-d interests,
two majors, animal}husbandry and dairy husbandry, are 0 l-ltrtd in eath of
the three Curricula in the School of Agriculture. A third major, animal
nutrition, in the agricultural science curriculum, is in the advanced plan
ning stage. Thus, the purpose of these offerings is to present (hallenges
to and to provide preparation of students from various hatkgrounds for
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constructive and progressive participation in the ever-expanding fields of
animal agriculture.
Opportunities
There are many and varied opportunities for students who major in

any of the animal industry programs.
Animal Husbandry

Kinds of work for which graduates are qualified include the following:
farm operations, livestock management, fieldmen for breed associations
and livestock organizations, agricultural extension, education work with
business and industries serving agriculture, meat grading, communica-
tions (livestock and market news with radio and TV stations), sales work
with leed, equipment and pharmaceutical companies, graduate study,
research with industry and educational institutions, livestock buying and
livestock and farm loans with banks and lending agencies.

Dairy Husbandry
Kinds of work {or which graduates are qualified include: agricultural

extension and other educational work, feed consulting and sales work,
dairy herd management, dairy breed promotion, dairy equipment sales, re-
search and development, marketing dairy cattle and dairy products, dairy
field work, dairy cattle nutrition, and dairy cattle breeding.
Undergraduate Curriculum—Animal Husbandry
The degree of Bachelor of Science with a major in animal husbandry

may be obtained under any of the three curricula offered by the School
of Agriculture.

For the treshman year and basic requirements see pages 54-56.
Agricultural Business—The requirements of the agricultural business

curriculum are as follows:
Group B Courses (24 Credits) CreditsElectives _ ._ a 24
Group A Courses (6 Credits) CreditsCH 351, Introductory Biochemistry . _ 320 301, Animal Physiology - as _‘. -u 3

Departmental Requirements and Electives (26 Credits) CreditsANS 202, Fundamentals of Animal Husbandry fia— H____ 4ANS 303. Meat and Meat Products Hm 3ANS 312. Principles of Lixestock Nutrition a a a ..__ __ 3ANS 406, Animal Industry Seminar __-._ ma 1CH 103, General and Qualitative Chemistry ”M.“ w . ._“_ 4BO 412, General Bacteriology . a a afifi . ~___ 4ON 411, The Principles of Genetics _ .~_ _ __ .__ 3ANS 407, Advanced Livestock Production a W a_ M. 4
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:
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Group A Courses (25 Credits)

BO 412, General Bacteriology .___._ .CH 351, Introductory Biochemistry LZO 301, Animal PhysiologyON 411, The Principles of Genetics m'Electives
Departmental Requirements and Electives (26 Credits)

ANS 202, Fundamentals of Animal Husbandry ”.2“.ANS 303, Meat and Meat Products -ANS 312, Principles of Livestock Nutrition ___... LL _ANS 406, Animal Industry Seminar __ _ LL,ANS 408, Reproduction and Lactation weANS 503, (GN 503), Genetic Improvement of Livestock _L._~L-mANS 505, Animal DiseasesANS 407, Advanced Livestock Production—Elective

71

Credits
4__ 33S12

Credits

Agricultural Technology—The requirements of the agricultural tech
nology curriculum are as follows:

Group A and 8 Courses (10 Credits)
BO 412, General Bacteriology H,CH 851, Introductory Biochemistry **20 301, Animal PhysiologyWM ”at.

Group Courses (11 Credits)
Electives L_

Departmental Requirements and Electives (27 Credits)
ANS 202, Fundamentals of Animal HusbandryANS 302, Selecting Dairy and Meat AnimalsANS 303, Meat and Meat Products LANS 312, Principles of Livestock NutritionANS 406, Animal Industry SeminarANS 503, (GN 50%), Genetic Improvement of Livestock ,CH 103, General and Qualitiative ChemistryON 411, The Principles of GeneticsANS 407, Advanced Livestock Production
Undergraduate Curriculum—Dairy Husbandry

Credits4._5

Crrdit:ll

Crrdil:.A

AuAu—amuw

The degree of Bachelor of Science with a major in dairy husbandry may
be obtained under any of the three curricula offered by the School of
Agriculture.

For the freshman year and basic requirements see pages 5/] 50.
Agricultural Business—The requirements of the agricultural business

curriculum are as follows:
Group 8 Courses (24 Credits)

Electives L
' Six credits may be elected from Groups B and C.

Credit:
24
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Group A Course: (7 Credits) CreditsGN 4]], Principles of Genetics _ 320 301, Animal Physiology __ _ 4

Departmental Requirements and Electives (25 Credits) CreditsANS 201, Elements of Dairy Science 4-ANS 3l2, Principles of Livestock Nutrition __~ 3BO 412, General Bacteriology L 4ANS 404, Dairy Farm Problems 3ANS 406, Animal Industry Seminar _ 1CH 103, General and Qualitative Chemistry _ 4CH 351, Introductory Biochemistry 3ANS 408, Reproduction and Lactation 3
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:
Group A Course: (26 Credits) CreditsZ0 301, Animal PhysiologyCH 351, Introductory BiochemistryON 411, Principles of Genetics'Electives H 030000!“

Departmental Requirements and Electives (26 Credits)ANS 201, Elements of Dairy Science _ANS 302. Selecting Dairy and Meat Animals _ _ANS 312, Principles of Livestock NutritionBO 412, General BacteriologyANS 404. Dairy Farm ProblemsANS 406, Animal Industry SeminarANS 408, Reproduction and LactationANS 503, (GN 503), Genetic Improvement of LivestockElective __ muanmAumas
Agricultural Technology—The requirements of the agricultural tech—

nology curriculum are as follows:
Group A and B Courses (10-13 Credits) Credits20 301, Animal Physiology 4CH 351, Introductory Biochemistry 3ON 411, The Principles of Genetics _ 3Electives 0.3

Group C Courses (9-12 Credits) CreditsElectives 9-12
Departmental Requirements and Elective: (26 Credits) CreditsANS 201, Elements of Dairy Science 4ANS 302, Selecting Dairy and Meat Animals 2ANS 312, Principles of Livestock Nutrition _ 3B0 412, General Bacteriology 4ANS 404, Dairy Farm Problems 3ANS 406, Animal Industry Seminar 1ANS 408, Reproduction and Lactation 3ANS 503, (GN 503), Genetic Improvement of LivestockElectives 3

' Slx credlts may be elected from Groups B & C.
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Graduate Study
The Department of Animal Industry offers the Master of Science and

Doctor of Philosophy degrees in animal industry. The degrees of animal
industry provide for major programs of work in the fields of animal hus-
bandry, dairy husbandry, animal nutrition, animal diseases, animal physiol-
ogy, and animal breeding.

Department of Botany and Bacteriology
Professor H. T. Scomu), Head of the DepartmentTEACHING AND stmcnProfessors:E. A. BALL, J. B. EVANS, L. A. Wan-roanAssociate Professors:E. O. Bum, J. W. HARDIN, J. R. TnovmAssistant Professors:F. B. Annamaria, A. W. COOPER, G. H. ELKAN, JOSEPH S. KAI-1N, HEINZ SaLTMANNResearch Associate:W. J. Donkooosz
The course program in the department has the objective of providing un-
dergraduate and graduate instruction in the various specialized phases of
basic plant science including microbiology. Undergraduates majoring in
the department are usually oriented toward graduate work in this or
other fields of science. Courses are supplemented by supervised programs
of research for graduate students studying for master’s or doctor’s degrees.
Course work in the department also is designed to provide a basis for study
in the applied sciences in agriculture and forestry.

Opportunities
Majors in botany and bacteriology may choose to continue graduate

work leading to the Master of Science and Doctor of Philosophy degrees
in one of the several specialized fields. Majors specializing in botany are
qualified for many technological positions with various government insti-
tutions or private industries concerned with agriculture. Majors specializ-
ing in bacteriology find employment opportunities in medical and agri—
cultural industry or in the field of public health.

Undergraduate Curriculum—Botany
The Bachelor of Science degree with a major in the agricultural science

curriculum from the School of Agriculture can be obtained in botany. For
the freshman year and baSic requirements see pages 54-56. The general
requirements of the agricultural science curriculum are as follows:
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Group A Courses (25 Credits) Credits

CH 103, General and Qualitative Chemistry 4'Elcrtives 6 credits may be elected from Groups B and C) _—_21
Departmental Requirements and Electives (27 Credits) Credits

80 ROI, Ccncml Mmplmlogy 3BO 40.5, sttcmatic Botany 3BO 411, Plant l‘hysiolog' W 4BO 441, Plant Ecology __ 3ON 411, Printiplcs of Genetics 3PP 315 or 318, Plant Diseases, Disease of Forest Trees 4BO 412, Central Blcteriology 4Elective L 3
Undergraduate Curriculum—Bacteriology
The department does not offer an undergraduate major program in

bacteriology, however, programs can be arranged to provide training that
is well suited to prepare a student for graduate work in bacteriology or
microbiology or to seek employment as a bacteriologist.
Anyone interested in undergraduate work emphasizing bacteriology

should see a departmental adviser.
Graduate Study

Botany and bacteriology ofier work leading to the Master of Science
degree in the special fields of plant physiology, ecology, anatomy, morph-
ology, bacteriology. and systematic botany. Graduate work in preparation
for the Doctor of Philosophy degree is offered in the fields of plant physiol-
ogy, plant ecology, systematic botany, bacteriology and morphology.

Department of Crop Science
Professor P. H. HARVEY, Head of the DepartmentTEACHING AND REsEAchProfessors:D. S. CHAMBLEE, D. U. GERSTEL, W. C. GREGORY. G. L. JONEs, K. R. KELLER. G. C. KLING~MAN, R. L. LovaRN, T. J. MANN, P. A. MILLER, R. P. MOORE, J. C. RICE, J. A. WEYBREwAssociate Professors:C. A. BRIM, J. W. DUDLEY, D. A. EMERY, H. D. GRoss, L. A. JONES, W. M. LEWIS, F. W.McLAucHLIN, D. E. MORELAND, L. L. PHILLIPS, LUTHER SHAW, D. L. THOMPSON, D. H.TIMOTHY, R. P. UPCHURCHProfessor Emeritus:G. K. MIDDLETONAssistant Professors:W. A. COPE, W. T. FIRE, ‘V. B. GILBERT. G. R. GWYNN, J. L. HALL, J. A. LEE, J. R.MAUNEY, D. A. MILLER, C. F. MURPHY, E. C. SISLER, D. C. \X'HITENRERGInstructor."F. L. SELMANEXTENSIONProfessor E. R. COLLINS, In Charge of Agronomy ExtensionProfessors:R. R. BENNETT, S. H. DODSON, A. D. STUART
' No more than 6 hours of Group A elect'ves may be courses in the Department of Botany and Bacter'ology.
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Associate Professors:S. N. HAWKS, ASTOR PERRYAssistant Professors:C. T. BLAKE, D. M. Gosserr, A. D. WoasruMInlructor:W. G. "roomy
The curriculum in crop science has as its objectives training the student in
the fundamental principles of the plant sciences, along with the applica-
tion of these principles to the problems of crop production.
The importance of agronomic training in North Carolina agriculture is

shown by the fact that the State ranks third among the states in cash in-
come from farm crops. Yet the maximum potential production of farm
crops has by no means been reached. \Vith continued improvement in
varieties, cultural practices and cropping methods, further advances will
be made. In carrying out this broad program there is, and will continue
to be, a real need in North Carolina for men well trained in plant breed-
ing, crop production and management and related fields.
The Department of Crop Science is housed in Williams Hall.

Opportunities
Graduates in crop science are trained to fill positions as county extension

agents; farm operators and managers; salesmen in seed and fertilizer com-
panies and similar commercial concerns; seed analysts; and as leaders in
various forms of agricultural development work. The crop science pro-
grams also offer training for those students who might want to continue
their education with graduate study in preparation for extension, teaching
or research positions with state or Federal institutions or private industry.

Undergraduate Curriculum
The degree of Bachelor of Science with a major in crop science can be

earned under any of the three curricula in the School of Agriculture.
For the freshman year and basic requirements see pages 54 56.
Agricultural Business—The requirements of the agricultural business

curriculum are as follows:

Group 8 Courses (24 Credits)
Credits

AGC 303, Organization and Business Management of Farms 3AGC 311, Organization and Business Management of Marketing Firms 3EC 407, Buisiness Law I . 3Electives a __ “am _ # 15
Group A and C Courses (5 Credits)

CN 411, The Principles of Genetics w # w— 3Elective 2
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Departmental Requirements and Electives (26 Credits)

CS 211, Crop Science _ 3CS 312, Pastures and Forage Crops 3CS 414, Weeds and Their Control __ 3BO 421, Plant Physiology __-- 4ENT 312, Economic Entomology 3PP 315, Plant Diseases 3SSC 200, Soils 4SSC 302, Soils and Plant GrowthorSSC 34], Soil Fertility and Fertilizers _ 8
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:
Group A Course: (25 Credits)

BO 412, General Bacteriology 4ON 411, The Principles of Genetics _ 3PP 315, Plant Diseases 3MA 201, Analytic Geometry and Calculus II 4orMA 211, Analytic Geometry and Calculus B 3°E1ectives 11 or 12
Departmental Requirements and Electives (26 Credits) CreditsCS 211, Crop Science 3CS 312, Pastures and Forage CropsCS 414, Weeds and Their Control 3BO 421, Plant Physiology 4ENT 312, Economic Entomology 3SSC 200, Soils 4SSC 302, Soils and Plant GrowthorSSC 341, Soil Fertility and Fertilizers 3Elective 3

Agricultural Technology—The requirements of the agricultural tech-
nology curriculum are as follows:

Group A and 3 Courses (8-11 Credits) CreditsON 411, The Principles of Genetics 3PP 315, Plant Diseases 3Electives 2.5
Group C Courses (9-12 Credits)

Electives .. 9-12
Departmental Requirements and Electives (27 Credits)

CS 211, Crop Science 5CS 311, Field Crops II 3CS 312, Pastures and Forage Crops c. 3CS 413, Plant Breeding 3CS 414, Weeds and Their Control _ 3BO 421, Plant Physiology 4ENT 312, Economic Entomology 3SSC 802, Soils and Plant GrowthorSSC 341, Soil Fertility and Fertilizers 3Electives 2
" Six credits may be elected from Groups B and C.
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The Departments of Crop Science, Entomology, and Plant Pathology

offer a joint major in plant protection. See section on plant protection for
details.
Graduate Study
The Department of Crop Science offers training leading to the degrees

of Master of Science and Doctor of Philosophy in the following fields:
plant breeding, crop production, forage crop ecology, and weed control.

Dairy Husbandry
See Animal Science

Department of Entomology
Professor CLYDE F. SMITH, Head of the DepartmentTEACHING AND RESEARCHProfessor Emeritus:T. B. Mrrcruau.Professors:C. H. BRETT, F. E. GUTHTUE, D. A. YOUNG, JR.Associate Professors:W. V. CAMPBELL, M. H. FARMER, W. J. MLSTRIC, R. L. RABBAssistant Professors:R. C. AXTELL, W. C. DAUTERMAN, E. HoncsoN, H. H. NLUNZICInstructors:M. D. JACKSON, H. B. MOORE, D. A. MOUNTREsEARCHAssistant Professors:R. B. CHALFANT, G. F. TURNIPSEEDEXTENSIONProfessor:G. D. JONESAssistant Professor:R. L. ROBERTSONTucnrNo AND EXTENSIONAssistant Professor:W. A. STEPHEN
The entomology faculty offers instruction at both the undergraduate and
graduate levels and provides students in this field the broad fundamental
training necessary in this profession. Undergraduate instruction also is
designed to provide introductory and terminal courses in insect control
technology for students majoring in other areas of agriculture and forestry.
The Department of Entomology is housed in Gardner llall.

Opportunities
Opportunities for employment of well-trained entomologists are plenti-

'fu1 and varied. Research and teaching opportunities exist in many state
institutions. Federal agencies offer many positions in research and regula-
tory work. Private industry is using more and more entomologists in the
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development, production, control, testing and sale of agricultural chem-
icals. Other opportunities in entomology as consultants in domestic or
foreign service as well as in private business and sales are available. One
can go into business for himself as a pest control operator or an insecticide
formulator. ‘

Undergraduate Curriculum
The degree of Bachelor of Science with a major in entomology is offered

under the agricultural science curriculum of the School of Agriculture.
For the freshman year and basic requirements see pages 54-55.
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:

Group A Courses (26 or 28 Credits)
Credits

SSC 200, Soils 4or orMIG 120, Geology 3BO 412, General Bacteriology 4GN 411, Principles of GeneticsCH 351, Introductory Biochemistry, or EquivalentST 511, Introduction to Statistics 3BO 421, Plant Physiology 4or or20 301, Animal Physiology 820 205, Invertebrate Zoology 4'Elective 3

Departmental Requirements and Electives (20 Credits)
ENT 312, Economic EntomologyorENT 501, General Entomology 3ENT 511, Systematic Entomology 3Advised Electives 14

Agricultural Technology—The Departments of Crop Science, Entomol-ogy, and Plant Pathology offer a joint major in plant protection. See sec-
tion on plant protection for details.

Graduate Study
The Master of Science and Doctor of Philosophy degrees are offered in

entomology. The work in entomology is well supported by strong De-partments in Chemistry, Statistics, and the Plant and Animal Sciences.
' May be taken from Groups B and C.
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Department of Food Science

'Professor W. M. ROBERTS, Head of the DepartmentTEACHING AND RESEARCHProfessors:L. W. AURAND, T. N. BLUMER, J. L. ETCBELLS, W. M. HOOVER, I. D. JONES, M. L. SmacxAssociate Professors:T. A. BELL, D. FROMM, F. G, WARRENAssistant Professors:H. B. CRAIG, M. E. GREGORY, V. A. JONEsInstructor:C. W. DILL.EX'I'ENSION. Professor:J. A. CHRisruNAssociate Professor:F. B. THOMASInstructor:J. F. WILLS
The Department of Food Science has the objectives of providing under-
graduate and graduate programs for the application and coordination of
basic training in the physical and biological sciences, economics and en-
gineering to the development, processing, packaging, quality control, dis—
tribution and utilization of foods.
The department maintains modern and fully—equipped laboratories for

teaching and research programs in dairy, fruit, meat, poultry, seafood, and
vegetable products.
The department head and several staff members of the Department of

Food Science are housed in Polk Hall. Other staff members and teaching
and research facilities are housed in Kilgore and Scott Halls.

Opportunities
The increasing consumer demands for greater varieties and quantities

of highly nutritious and convenience foods of uniformly high quality
create many and varied career opportunities in the food and allied indus-
tries for qualified personnel.

Specific job opportunities in the food industries are procurement, pro-
cessing, management, quality control, research and development distri—
bution, sales and merchandising. Some of the job opportunities in allied
industries include sales and service representatives of companies manu—
facturing equipment and supplies for the food industries, consulting ac-
tivities and trade association promotional and educational services.
Food scientists hold educational and regulatory positions in extension

service, inspection, grading, research and development and quality (ontrol
of foods with various State and Federal governmental agentit-s. Food sci-
entists are in demand for teaching and research positions with colleges
and universities.
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Undergraduate Curriculum
The degree of Bachelor of Science with a major in food science and

processing can be earned under any of the three curricula in the School
of Agriculture.

For the freshman year and basic requirements see pages 54—56.
Agricultural Business—The requirements of the Agricultural Business

curriculum are as follows:
Group A Courses (8 Credits) Credit:

BO 412, General Bacteriology 4CH 103, General Chemistry II 4
Group B Courses (24 Credits)

Electives 24
Departmental Requirements and Electives (23 Credits)

FS 301, Food Composition Ea _ -y wFS 331, Food Engineering ~._ 3FS 505, Food Microbiology 5FS 511, Food Science Seminar M___a_ E._._ 1Electives __e _a_~ __ H“... mm ____13
Agricultural Science—The requirements of the Agricultural Science cur-

riculum are as follows:
Group A Course: (25 Credits) Credit:

BO 412, General Bacteriology 4CH 221, Organic Chemistry I 4CH 215, Quantitative Analysis __ 4CH 351, Introductory Biochemistry 3Electives 10
Departmental Requirements and Electives (26 Credits)

FS 331, Food Engineering _.a.._ __ . 8FS 502, Food Chemistry ~._ _.~_.___~._._«__ _ a___ _ ____ _ _FS 505, Food Microbiology _._ _ 3FS 511, Food Science Seminar 1Electives 16
Agricultural Technology—The requirements of the Agricultural Tech-

nology curriculum are as follows:
Group A Course: (12 Credits)

BO 412, General BacteriologyCH 221, Organic Chemistry ICH 215, Quantitative Analysis ant“:-
Group C Courses (9 Credits)

Electives 9
Departmental Requirements and Electives (26 Credits)

CH 351, Introductory BiochemistryFS 331, Food Engineering _ i____m__.._ _..i____ _ .FS 502, Food ChemistryFS 505, Microbiology .__FS 511, Food Science SeminarElectives 1 Oar-‘MMOOOU
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iGraduate Study

The Department of Food Science offers graduate programs of study
leading to the Master of Science and Doctor of Philosophy degrees. Corol-
lary instruction is provided in the biological and physical sciences. Areas
.of study and research include: (1) food chemistry; (2) food microbiology,
and (3) food process and product development. These areas comprise all
"foods including dairy, fruit, meat, poultry, seafood, and vegetable products.

Department of Genetics
:Professor H. F. ROBINsON, Head 0/ the DepartmentTEACHING AND RESEARCHProfessors.-C. H. BosnAN, D. S. GROSCH, W. D. HANSON, BEN W. SMITH, S. G. STEPHENSAssociate Professors:KEN-1cm KOJIMA, D. F. MAnINcER, R. H. Mou.Assistant Professors:F. B. ARMSTRONG, L. E. MEI'I'IERAssociate Geneticist:M. PFLUGE GREGORYResearch Assistant Professor:WILFRED SHUTZCooperating uith the following associate members of the faculty:Animal Science:D. U. DILLARD, J. E. LEGATEs, O. W. ROBISON, H. A. STEWARTBotany:E. O. BuL, J. W. HARDINCrop Science:P. H. HARVEY, C. A. BRIM, W. A. COPE, J. W. DUDLEY, D. A. EMERY, D. U. CFRXTZL, W. C.GREGORY, G. L. JONES, K. R. KELLER, J. A. LEE, W. M. LEWIS, T. J. MANN, P. A. Mum,L. L. PHILLIPS, D. L. THOMPSON, D. H. TIMO'nIYHorticultural Science:F. D. COCHRAN, G. J. GALLE'I'rA, F. L. HAYNES, W. R. HENDERSON, D. T. POPEPlant Pathology:J. L. APPLE, RICHARD GWYN, T. T. HERERT, E. L. MOORE, R. R. NEIsON, N. N. WINsTRAnPoultry Science:E. W. GLAZENER, W. L. BLOW, G. A. MARTINForestry:T. O. PERRY, B. J. ZOBELStatistics:C. CLARK COC'KE‘RHAM, J. O. RAWLINcs
The genetics faculty offers instruction at advanced undergraduate and
graduate levels. The undergraduate courses are designed to support the
other departments of the institution, giving students a background in the
science of genetics. The graduate program is designed to train scientists
for research and teaching careers in basic genetics and in its applications in
plant and animal breeding.
The Department of Genetics is housed in Gardner Hall.

Undergraduate Curriculum
The department does not have a program leading to a Bachelor of Science

degree.
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Graduate Study

Graduate study is carried out under the direction of the members of
the genetics faculty and enables the student to qualify for the Master of
Scrence or the Doctor of Philosophy degree. A candidate for the master’s
degree must acquire a thorough understanding of genetics and its relation
to other biological disciplines and must present a thesis based upon his
own research. In addition to a comprehensive knowledge of his field, a
candidate for the doctorate must demonstrate his capacity for independent
investigation and scholarship in genetics.
The basic aspects of quantitative genetics, cytogenetics, physiological

genetics and mutation genetics as related to past and future evolution of
organisms is the central theme of the training program and research. Pro-
grams of research in biochemical genetics utilize microorganisms in the
basic studies of genetic phenomena and gene action. The varied but
coordinated interests of the genetics faculty with their research programs
offer a variety of opportunities for graduate student training that is found
at few other institutions. Experimental studies utilize organisms ranging
from microbes, mice and drosophila to trees and economic farm animals.

Department of Horticultural Science
Professor FRED D. COCHRAN, Head of the DepartmentTEACHING AND RESEARCHProfessors:M. E. GARDNER, F. L. HAYNES, JR., J. M. JENKINS, JR., D. T. POPE, G. O. RANDALLAssociate Professors:W. E. BALLINCER, L. K. KUSHMAN, C. L. MCCOMBS, C. H. MILLERAssistant Professors:T. F. CANNON, F. E. CORRELL, A. S. FISH, G. J. GALLETTA, W. R. HENDERSON, T. R. KON-SLFR, R. A. LARSON, D. C. ZEIGERInstructor:V. H. UNDERWOODEXTENSIONProfessor J. H. HARRIS, In ChargeProfessors:A. A. BANADYGA, H. M. COVINI;roN, M. H. KOLBEAssociate Professor:B. L. JAMEs
The undergraduate programs in horticultural science offer broad training
in the physical and biological sciences and business, as well as a sound
cultural background, to prepare students for graduate study or for diverse
professional services in the fruit and vegetable crops field, in floriculture,
and in nursery management and landscape horticulture.
The varied climatic conditions in North Carolina make possible the

production of a wide variety of horticultural crops commercially, as well
as in parks and gardens. \Vhile these crops now represent an important
segment of agriculture in North Carolina, further expansion will be re-
alized with the development of adapted varieties, mechanization and in-
tensification of cultural practices, improvement of handling and marketing
methods, and development of the food processing industry.
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Opportunities
Graduates in horticulture will find numerous opportunities in a wide

variety of positions in production, processing, sales, and service. Among
:hese are county extension agents; landscaping and landscape contracting;
aarm operators; orchard, nursery, greenhouse and flower shop managers;
:‘esearch, production, and promotional specialists with commercial seed,
ioral, fertilizer, chemical, and food companies; inspectors and quality
:ontrol technologists; USDA specialists; and as leaders in other phases of
agricultural and industrial developments. In addition, the student may
arepare himself for one of the many opportunities for graduate study.
Jndergraduate Curriculum
The degree of Bachelor of Science with a major in horticultural science

Lsan be earned in either of the three curricula business, science, or
cechnology . . offered by the School of Agriculture. Under these curricula,
ppecialized training is offered for horticultural science majors in fruit and
regetable crops, and in floriculture, nursery management, and landscape
iorticulture.
For the freshman year and basic requirements see pages 51 :30.
Agricultural BusinessflThe requirements of the agricultural business

:urriculum are as follows:
Group B Courses (24 Credits) CreditsElectives W ”Wham -H w 24

Group A and C Courses (6 Credits)ENT 312, Economic Entomology _ a 3?P 315, Plant Diseases -W
Departmental Requirements and Electives (26 Credits)iSC 200, Soils . 4r"or majors in Fruit and Vegetable Crops{-13 421, Fruit Production1-15 432, Vegetable ProductionHS 562, Post-Harvest Physiology a iElectives ~__ %“ “a # 1 0609mm

For majors in Floriculture, Nursery Management and Landscape Horti-
culture

Credit:HS 211, 212, Ornamental Plants 6HS 301, Plant Propagation HHS 551, 441, 442, Greenhouse Management, Floriculture l and IIorHS 542, 411, 471, Landscape Gardening, Nursery Management, Arboriculture 9Electives . . r , 4
Agricultural Science—The requirements of the agricultural science cur-riculum are as follows for specialization in fruit and vegetable crops and

ornamental crops:
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Group A Courses (26 Credits) Credit:

BO 412, General Bacteriology _—— 4BO 421, Plant Physiology _._ .tt~. __ _ _._.___._.__~_ _ 4CH 103, General and Qualitative Chemistry __ 4ON 411, Principles of Genetics a-.- .___ __ 3SSC 200, Soils _ 4Electives
Departmental Requirements and Electives (26 Credits) Credits

ENT 512, Economic Entomology twwy __ ___ 5PP 515, Plant Diseases 3
For majors in Fruit and Vegetable Crops

Credits:
HS 421, Fruit Production 5HS 432, Vegtable Production 3HS 552, Growth of Horticultural Plants 5HS 562, Post-Harvest Physiology 3Electives 8
For majors in Floriculture, Nursery Management, and Landscape Horti--
culture Credits;
HS 211, 212, Ornamental Plants 6HS 441, 442, Floriculture I and II _ 6orHS 411, 471. Nursery Management; Arboriculture 6Electives

Agricultural Technology—The requirements of the agricultural tech--
nology curriculum are as follows:

Group A and B Courses (10 Credits)
BO 421, Plant Physiology

Credits:4GN 411, Genetics 5PP 315, Plant Diseases 3
Group C Courses (11 Credits) Creditw

SC 341, Soil Fertility and Fertilizers _.HS 481, Breeding of Horticultural PlantsElectives ____W
Departmental Requirements and Electives (27 Credits)

ENT 312, Economic EntomologyElectives _
For Majors in Fruit and Vegetable Crops
AGC 354, Marketing of Fruits and Vegetables

credits;3 7
HS 421, Fruit Production __HS 432, Vegetable ProductionHS 552. Growth of Horticultural Plants ____HS 562, Post-Harvest Physiology _Electives “common
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‘or majors in Floriculture, Nursery Management, and Landscape Horti-
.ulture

Credits
(S 211, 212, Ornamental Plants __ L __L 6IS 301, Plant Propagation _ 3is 351, 441, 442, Greenhouse Management; Floriculture I and IIor 9is 342, 411, 471, Landscape Gardening, Nursery Management, Arboriculture

niraduate Study
The Department of Horticultural Science offers the Master of Science de-

."1‘66 and the professional degree, Master of Horticulture.
’ The professional degree is designed for those interested in application
if current knowledge, while the Master of Science degree places emphasis
n research and provides a basis for later study on the Doctor of Philosophy
:egree.

Department of Plant Pathology
"rofessor D. E. ELLIS, Head of the Department‘zACHING AND RESEARCH"ro/essors:ROBERT Avcocx, C. N. CLAYTON, F. A. HAASIS, T. T. Hrisrk'r, A. KELMAN, E. L. Moon-z,, L. W. NIELSEN, C. J. NUSBAUM, N. N. WINS'IEAD; lxxociate Professors:i J. L. APPLE, W. E. COOPER, D. M. KLINE, G. B. LUCAS, R. R. NFLSON, L. H. PFRSON, N. T.l POWELL, J. P. Ross, J. N. Susan, R. T. Sneawooo, HrDWic TRIANTAPHYLLOUlssistant Professors:C. S. Honors, D. L. SamoanJXTENSIONl‘rofessor HOWARD R. Gmrss, In Charge‘rofcssors:FURNEY A. Tour), J. C. WELLS
Jndergraduate instruction in plant pathology is designed to provide in-
roductory and advanced courses in the nature and control of plant diseases
0 students majoring in crop science, horticultural science, plant protec-
ion, agricultural education, and forestry, and to provide students with
.he fundamental training necessary for graduate study in plant pathology.

thportunitles
Many opportunities for employment in research, extension and teaching

ire available to men with advanced degrees in the field of plant pathology.
3penings are available for qualified men in research in the USDA, state
:xperiment stations, and in industry. The rapid development of agricul-
1ural chemicals and other methods for disease control offers numerous
)pportuniries. See plant protection curriculum.
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Undergraduate Curriculum
The Plant Pathology Department cooperates in the training of plar

protection majors (see below), but does not offer a major in plant patho
ogy at the undergraduate level.
Graduate Study
The Department of Plant Pathology offers graduate training in 2;

phases of plant pathology leading to the degrees of Master of Science arr
Doctor of Philosophy.

PLANT PROTECTION MAJOR
The major in plant protection is a joint major in the Departments ‘

Entomology, Crop Science, and Plant Pathology. 3
Students in plant protection will be trained in the application of Chen:

cal and biological principles for the control of plant diseases, insects, ar
weeds. Crop losses from insects, weeds, and diseases for the past seven
years have been estimated in excess of 10 billion dollars annually in tlI
United States. A knowledge of the organisms to be controlled, the produt
to be used and the crops to be grown is basic to any control or regulate
program.
Opportunities

Opportunities in plant protection basically involve improving farm Cfi'
ciency to meet our ever-growing need for food and fiber. About 340 cherr-
cal companies are concerned with manufacturing and formulating produn
for pest control. Technically trained men are needed for sales developmet
and promotion of agricultural chemicals. Graduates are also trained to H
positions as county extension agents or as state and Federal regulate?
agents. This major is primarily intended for the Bachelor of Science degrvz.
However, qualified students can go on to graduate school from this curr-
ulum.
Undergraduate Curriculum
The degree of Bachelor of Science with a major in plant protection 5

offered under the agricultural technology curriculum of the School f
Agriculture.

For the freshman year and basic requirements see pages 54-56.
Agricultural Technology—The requirements of the agricultural tent-

nology curriculum are as follows:
Group A and B Courses (9-12 Credits)

CH 425, Organic Chemistry _. *— - __ ___.CH 426. Organic ChemistryorCH 351, Introductory Biochemistry ___._._~..___ ___ _____GN 411, The Principles of Genetics _ _..._Electives a a _. __..__O—



AGRICULTURE 87
Group C Courses (9-12 Credits)1 CS 211, Crop Science 3SHS 201, Principles of Horticulture 3Electives 3-6

Departmental Requirements and Electives (27 Credits) Credits“30 421, Plant Physiology5B0 412, General BacteriologyIENT 312, Economic EntomologyEntomology Elective __,‘IPP 315, Plant DiseasesPlant Pathology ElectiveICS 414, Weeds and Their Control' Electives huuuuug-A

Department of Poultry Science
’Professor H. W. GARREN, Head of the Departmentr“ Tucnnu; AND RESEARCH‘ Professors:C. W. BARBER, F. R. CRAIG, E. W. Guzman, C. H. HILL, M. R. KAREtAssociate Professors:T. T. BROWN, W. L. BLow, J. W. KELLYiAssistant Professors:E. E. BERNARD, F. W. COOK, W. E. DONALDSON, G. A. MARTIN-. EXTENSION‘Prafcssor C. F. PARRISH, In Charge: Professor:J. R. HARRIStAssociate Professors:W. G. ANDREWS, H. L. BUMGARDNER, W. C. MILLS, JR., T. B. MORRIS
iThe Department of Poultry Science provides training in the principles of
:poultry husbandry and in such related scientific fields as nutrition, genetics
:and physiology.

Through teaching, research, and extension the department serves stu-
ldents, poultrymen, and allied industries. The production of poultry has
:expanded rapidly in recent years to become one of the most important
commodities in North Carolina.
The Department of Poultry Science is located in Scott Hall.

Opportunities
The expanding poultry industry in North Carolina and elsewhere has‘created more specialized positions than can be filled with the available

:poultry graduates. Job opportunities are varied, enabling the student toIselect the type of position having the greatest appeal to him. Graduates
IhOId positions as managers and field representatives for feed manufac-
turers, processors, hatcheries, equipment companies, biological supplylhouses, banks, and other allied industries. They also work in communi-
cations and public relations and as teaching, extension and research special-
ISts. A number of graduates have established their own successful poultrybusinesses.
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Undergraduate Curriculum
The degree of Bachelor of Science with a major in poultry science c331

be obtained in any of the three curricula offered by the School of Agri-
culture.

For the freshman year and basic requirements see pages 54-56.
Agricultural Business—The requirements of the agricultural business

curriculum are as follows:
Group A and C Courses (8 Credits) CreditsCH 105, General Chemistry IICH 220, Introductory Organic Chemisn-y 44

Group B Cannes (24 Credits)
Electives

Departmental Requirements and Electives (27 Credits)
PO 201, Poultry ProductionPO 501, Poultry Quality EvaluationsPO 401, Poultry DiseasesPO 4-02, Commercial Poultry EnterprisesP0 403. Poultry SeminarPO 404, Poultry Products 1+1'33PO 521. Poultry Nutrition20 301. Animal Physiology 4

Agricultural Science—The requirements of the agricultural science curl
riculum are as follows:

Group A Courses (26 Credits)
BO 412, General BacteriologyCH 221, Organic ChemistryGN 411. The Principles of Genetics20 301. Animal Physiology‘Electives

Departmental Requirements and Electives (26 Credits)
PO 201. Poultry ProductionPO 401, Poultry DiseasesPO 408, Poultry SeminarPO 404, Poultry ProductsPO 520, Poultry BreedingP0 521, Poultry NutritionPO 522, Endocrinology of the Fowl20 561, Animal Embryology $000.00“

Agricultural Technology—The requirements of the agricultural teclii
nology curriculum are as follows:

Group A and B Courses (15 Credits)
CH 220, Introductory Organic ChemistryorCH 221, Organic Chemistry

(IndiaJ

Z0 301, Animal PhysiologyGN 411, The Principles of GeneticsBO 412, General Bacteriology fimifiih
' Slx credits may be elected from Groups B and C.
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Group C Courses (10 Credits) Credits

Electives A10
Departmental Requirements and Electives (25 Credits)0 201, Poultry Production0 501, Poultry Quality EvaluationsO 401, Poultry Diseases0 402, Commercial Poultry Enterprises0 403, Poultry Seminar0 404, Poultry Products __O 520, Poultry Breeding0 521, Poultry Nutrition

._.
WOOOOH-FrANrF

:iraduate Study
An extensive research program is found in the Department of Poultry

:cience. Graduate training is available in nutrition, physiology, and gene-
}ics. If the student desires, a research problem can be developed in one of
hese areas with disease as an additional consideration. This department
rouses one of the foremost laboratories in the country devoted to the
tutritional aspects of disease resistance and susceptibility. In the physiol—
ng area is found the leading laboratory in this country for studying the
mechanism of taste in domestic animals. The genetics area enjoys a na-
ional reputation for its outstanding contributions to the science of poultry
‘enetics. Graduate study can be developed in either physiological or
iopulation genetics.

PRE-VETERINARY
A pre-veterinary curriculum is offered as part of a working agreement

vith two Southern veterinary colleges. After the completion of the pre—
cribed work, eight North Carolina students are selected each year to
.ttend the University of Georgia and six to attend the Veterinary College
't Oklahoma State University at in-state rather than out—of—state tuition
..ates.
The first year’s work (up to 42 credits) at either Georgia or Oklahoma

nay be transferred back to North Carolina State College and counted
oward graduation requirements for a Bachelor of Science degree from
ltate College in zoology, animal industry, or poultry science if three years
vere spent in pre—veterinary curriculum.
Curriculum
The pre-veterinary program is offered under the agricultural science

:urriculurn of the School of Agriculture.
Agricultural Science—The courses listed below are minimum require-

nents for all students applying for entrance to veterinary school under
:he Southern Regional Education Board contract. Only these students
Nho complete the required courses successfully (grade C or better on
each) will be considered eligible to apply. An over-all 2.50 scholastic
tverage or better is mandatory for application to Oklahoma State Uni
/e1s1ty.
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Languages (9 Credits) Credits

ENG 111, 112, English Composition 6English Elective M
Social Sciences and Humanities (6 Credits)

H1 261. The U. S. in \Vcstern Civilization a _____ 3PS 201, American Government System “—— 5
Physical and Biological Sciences (41 to 44 Credits)

MA 111, 112, Algebra and Trigonometry; Analytic Geometry and Calculus A__—. 8C11 101, 103, General Inorganic Chemistry; General and Qualitative Chemistry 8CH 221, 223, Organic Chemistry I and 11 OH 8FY 211, 212, General Physics 8or 01'FY 221, College Physics 5BO 103, General Botany 4ZO 103, General Zoology 4ZO 223, Comparative Anatomy 4
Group C Courses (12 Credits)

ANS 201, Elements of Dairy Science 4ANS 202, Fundamentals of Animal Husbandry s 4PO 201, Poultry Production 4

Department of Rural Sociology
Professor SELZ C. MAYO, Head of the DepartmentTEACHING AND Rees/menReynolds Professor:C. HORACE HAMILTONAssociate Professor:GLENN C. MCCANNAssistant Professor:JAMLS N. YOUNGEXTENSIONProfessor JOHN W. CRAWX‘ORD, In Charge of Community DevelopmentAssocxate Professor:C. PAUL MARSHAssistant Professors:THOMAs N. HOBGOOD, ROBERT W. LoNcInstructors:JOHN N. COLLINS, JANE U. Noawooo
The principal aim of this department is to teach students the principles
and techniques for understanding human group behavior. More specifi'
cally the department seeks: (l) to train students to become leaders irr
organizing rural groups and communities and in administering their pro
grams; (2) to qualify exceptional students on the undergraduate and
graduate levels for rural sociological research, teaching and extension work:
(3) to solve problems in human group relations through scientific research:
and (4) to extend research results to the people of the State.
The Department of Rural Sociology is housed in the 1911 Building.
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Opportunities

Graduates of this department may obtain employment as community
organization specialists, county agents, social welfare workers, social statis-
ticians, administrators and managers of both public and private social
agencies, college teachers, research workers and many other capacities.
Among the institutions offering employment to graduates are land-grant

colleges, agricultural experiment stations, and extension services; the
United States Departments of Agriculture, State, and Health Education
and “’elfare; state departments of welfare, health and education; farm
journals and newspapers; voluntary social agencies, such as Red Cross,
Community Chest, and Boy Scouts; and rural fraternal organizations, and
cooperatives. The range of vocational pursuits open to rural sociology
graduates is constantly widening.

Undergraduate Curriculum
The degree of Bachelor of Science with a major in rural sociology is

offered under the agricultural science curriculum of the School of Agri-
culture.

For the freshman year and basic requirements see pages :31 53.
Agricultural Science—The requirements of the agricultural science cur-riculum are as follows:

Group A Course: (26 Credits) CreditsST 311, Introduction to Statistics — W 3GN 411, Principles of GeneticsorON 301, Genetics in Human Affairs A h 8MIG 120, Physical Geology * — 5‘Electives H 17
Departmental Requirements and Electives (26 Credits) Credit:SOC 202, Principles of Sociology 3RS 301, Sociology of Rural Life H__~._ .. a a,SOC 301, Human Behavior *_ W m 3ANT 252, Cultural Anthropology W _ a 3RS 321, Introduction to Social ResearchorSOC 416, Research Methods _______._.__~._ W 5RS 442. Rural Social StructureorSOC 511, Social Theory _.._____~ 3Electives ~ ——~ 8

iGraduate Study
The Master of Science and the Doctor of Philosophy degrees are ollcred

by this department. Graduate students studying for the Doctor of Philoso-
' Six credits may be elected from Group: B and C. Additional elCCllVCS may be chosen from Group D.
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phy degree are required to take approximately 15 semester hours in theDepartment of Sociology at the University Of North Carolina, Chapel Hill.
Students seeking the Master of Science degree may take courses at Chapel
Hill, but normally will be able to complete their entire programs at State
College.
Advanced work in rural sociology provides training in a number of social

sciences and prepares the graduate student for a wide variety of positions.

Department of Soil Science
Professor JAMEs ‘VALTER FITI‘S, Head of the DepartmentTEACHING AND RESEARCHProfessors:WILLIAM VICTOR BARTHOLOMEW, JAMES FI'iTON LU‘IZ, RALPH JOSEPH McCRACEEN, WILLIEGARLAND WOLTZ, WILLIAM WALTON WOODHDL‘SE, JR.Associate Professors:CIIARITS B. I) \‘v'EY, HOMER CLIFTON Fours, WILIIAV ADDISON JACKSON, EUGENE JOHN KAM-PRATII, CHARIrs BERNARD McCANIs, JAMES RODNEY PILAND. PRESTON HARDING REID, JAMESMAURICE SPAIN, RICHARD JAMES VOLK, STERLING BARG WEED, SANFORD EUGENE YOUNTSAssistant Professors:Mumcr Curr. COOK. FREDERICK RUSSELL Cox, DORIS LEE CRAIG, GEORGE AUGUST CUM-\II.\<.s, EI(.ENE FRIIZFLLE GOLDSTON, RODERr EDMUND MCCOLLUM, RJUMOND J. MILLER,JAMES EDWARD SHELTONInstructors:CARLOS PAUL BICKFORD, CHARLES BENNErr ENGLAND, RALPH AVERY LEONARDEXTENSIONProfessor EMERSON R. COLIJRS, In Charge of AgronomyAssistant Professor:WILLIAM CALVIN WHITEAssistant Professors:J. FRANK DoccE'I'r, CLIFFORD K. MARTIN
The primary objective of the Department of Soil Science is to train stu-
dents in the fundamental principles of soils, their utilization and manage-
ment. Soils consritute one of the largest capital investments in farming and?
proper soil management is essential for efficient production. Therefore, the
demand by educational. research and service agencies and by industry for:
men trained in soils should continue to be great.
The Department of Soil Science is housed in V‘Villiams Hall.

Opportunities
Soil Science graduates are trained to fill positions of leadership in many‘

areas of agricultural work, such as county extension agents; farm operators:
and managers; soil conservation service representatives; technicians or sales—1
men in fertilizer companies. Provision is also made for those students who.
wish to obtain a more thorough training in mathematics, chemistry, phys-
ics, and biological sciences in anticipation of graduate study. Students with”
advanced degrees have unlimited Opportunities in teaching, research, and
extension with state and federal institutions as well as increasing oppor-
tunities with commercial concerns.
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Undergraduate Curriculum
The degree of Bachelor of Science with a major in soil science is offered

inder all three of the curricula in the School of Agriculture.
For the freshman year and basic requirements see pages 54 56.
Agricultural Business—The requirements of the agricultural business

:urriculum are as follows:
Group B Courses (24 Credits) Credit:

Electives 24
Group A and C Courses (6 Credits)

Electives 6
l Departmental Requirements and Electives (26 Credits)MIG 120, Physical Geology_— w____550 200, Soils __ 4SSC 341, Soil Fertility and Fertilizers _ .__-_._ 3550 302, Soils and Plant Growth w _.— a~m~m v 3SSC 480, Senior Seminar— —__7‘_ _._ 1SSC 461, Soil Conservation and Management _~__a 3550 452, Soil Classification __ ____Electives 6

Agricultural Science—The requirements of the agricultural science cur-
riculum are as follows:

Group A Course: (26 Credits)
Credits

MA 201, Analytic Geometry and Calculus I 4MA 202, Analytic Geometry and Calculus II __ ______ hm fl 4MIG 120, Physical Geology 3BO 412, General Bacteriology ____.__.__ , 4BO 421, Plant Physiology 4DY 212, General Physics __ _. 4"Elective a
Departmental Requirements and Electives (26 Credits)

Crrdil:
3H Chemistry ________ we“ & 12“C 200, Soils M— ___w__._~ _ 4SSC 480, Senior Seminar w.*_ #_ A. 153C 541, Soil Fertility and Fertilizers 3SSC 302, Soils and Plant Growth ”A*m.A 5Select two of the following courses:$50 461, Soils Conservation and Management 3SSC 452, Soil Classification ___ - _ 5
Agricultural Technology—The requirements of the agricultural tech-

nology curriculum are as follows:
Group A and 3 Course: (9-12 Credits) Crrdits

Electives wean- _ __a- m a . are *_ 912
' May be elected from Groups B and C.
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Departmental Requirement: and Elective: (27 Credits)

Credits.MIG 120, Physical Geology __ __....______.____— __BO 412, General BacteriologyBO 421, Plant Physiology __SSC 34], Soil Fertility and Fertilizers _.SSC 302, Soil: and Plant GrowthSSC 480, Senior Seminar __SSC 461, Soil Conservation and Management _LSSC 452, Soil ClassificationElective From Group A or B ummuuu$+m
Graduate Study
The Department of Soil Science offers training leading to the degrees

of Master of Science and Doctor of Philosophy in the following fields: soil
chemistry, soil fertility, soil physics, soil genesis and soil microbiology.

Department of Zoology
Professor F. S. BARKALOW, JR., Head of the DepartmentTEACHING AND RBLARCHProfessors:R. HARKEMA, M. R. KARE, T. L. QUAY, R. W. STACYAssociate Professors:W. W. HASSLER, G. C. MILLER, J. A. SANTOLUCITOAssistant Professors:C. W. ALLISTON, F. E. HBTERInstructors:Groncerrr. CAMPBELL, F. L. RomansEXTENSIONAssistant Professor H. M. FIELDS, In Charge of Wildlife ,
The Department of Zoology at North Carolina State is organized to seerc‘
three purposes: (1) it serves the Schools of Agriculture, Forestry, and Edui
cation by teaching courses of a fundamental nature essential to a complete:
understanding and mastery of applied science; (2) it provides training ir:
zoology which prepares students for positions in industrial and governi
mental laboratories; (3) it provides undergraduate curricula leading tt,
graduate and professional training in dentistry, medicine, veterinary medi1
icine, and advanced zoological sciences; (4) it furnishes potential leaderr
in the field of wildlife conservation and game management through a cum
riculum in wildlife biology.
The Department of Zoology is housed in Gardner Hall.

Opportunities
The zoology program is sufficiently flexible to provide the basic training

for students who wish to continue their education at the graduate level, 0:
its equivalent.

Five categories of positions are available to wildlife graduates: admirr
istrative, law enforcement, refuge, education, and research. Agencies emr
ploying the majority of trained men are state game and fish departments
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U. S. Fish and Wildlife Service, U. S. Forest Service, U. S. Soil Conser-
vation Service, U. 8. National Park Service, Pure Food and Drug Admin-
istration, and other Federal land-use departments.
Employment opportunities continue to be good, especially at the gradu-

ate level. No excess of wildlife graduates is anticipated in the immediate
future.
Unusual advantages are offered by the wide range of natural environ

ments in North Carolina’s Coastal Plain, Piedmont, and mountain regions.
Close cooperation with the North Carolina Wildlife Resources (loimnission
provides opportunities for observing developments in wildlife manage-
ment on its 27 wildlife management and refuge areas.
Undergraduate Curriculum—Wildlife Biology
The Department of Zoology offers the degree of Bachelor of Scienre with

a major in wildlife biology under the School of Agriculture 5 agricultural
science curriculum.
For the freshman year and hasit requirements see pages 3i 3.3.
Agricultural Science—The requirements of the agricultural science cur-

riculum are as follows:
Language (3 Credits)

ENG 231, Basic Speaking Skills a 3
Group A Courses (21-24 Credits)

20 205, Invertebrate Zoology . _._ a - 420 206, Vertebrate Zoology _ . a a. _. ._ . _ .w .. a. a . ._. 4One course in Botany ...... ._.. .. a- .. 2 0r 3One course in Entomology H. _ . mm. . _._c . a a“ 3One course in Organic Chemistry 3. Electives (from Botany, Chemistry, Soil Science, Geology, Entomology, Genetics,Mathematics and/or StatistiCS).. ._ _ M- at a. . . 2 or 4'Electives “Hm“... _ . m. ._ _ 3
Departmental Requirements and Electives (29 Credits)20 223, Comparative Anatomy . . 420 301. Animal Physiology Z. __.__ 4. 20 321 Wildlife and Natural Resource Conservation . . a 320 522, Animal Ecology ._ . 37.0 520, Fishery Science _ . . a 320 551, Wildlife Science A.. 20 521, Fishery Scienceor20 552, Wildlife Science . .. .. . _ . a . a m 8Advised Electives . _ . . _ _ 6

,l Undergraduate Curriculum—Zoology
The degree of Bachelor of Science with a major in zoology is offered

under the agricultural science curriCulum.
For the freshman year and basic requirements see pages 54 and 55.
Agricultural Science—The requirements of the agricultural science cur

'riculum are as follows:.MMay be elected from Groups B and C.
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Language: (3 Credits)

ENG 231, Basic Speaking Skills _ 3
Group A Courses (26 Credits)

[.0 301, Animal Physiology -d w- 4[O 223, Comparative Anatomy a *_ 4Restricted Electives from Group A 12Restricted Electives from Groups A, B, and/or C ~_ 6
Departmental Requirements and Electives (26 Credits)

Advised electives (two courses must be in Zoology) _ ~_ 26
Graduate Study
The Master of Science and the Doctor of Philosophy degrees are offered

in animal ecology and wildlife biology. Graduate programs leading to
advanced degrees in the areas of animal patasitology and physiology can
be arranged in cooperation with the Department of Zoology of the Univer-
sity of North Carolina at Chapel Hill. Graduate programs are offered which
include course work at Duke University and at the Duke Marine Labora-
tory.

The North Carolina Agricultural Institute
H. BROOKS JAMES, Dean of AgricultureEDWARD W. GLAZENER, Director of InstructionHOMER C. FOLKS, Assistant Director of Instruction and Director of the Agricultural Institute
A two year program in agriculture was approved and money was appro-
priated for this purpose by the 1959 General Assembly. Through action of
the Board of Trustees of the Greater University, this two year program
was named the North Carolina Agricultural Institute and was approved
for operation on the North Carolina State College campus.
The major objective of the Agricultural Institute is to provide technical

training to the individual so that he may become more productive in our
agricultural society. Specifically, instruction offered by the Agricultural
Institute is designed to train men and women for those jobs in agriculture
that require technicians with education beyond the high school level. An
individual with this type of training should have a better income, assume
a more prominent role of leadership. and become an asset to agriculture
and to his community.
The instructional programs of the Agricultural Institute are organized

and conducted as part 01 the School of Agriculture’s over all resident in»
struction program. The Institute is an addition to. and not a substitute
for, the regular degree-granting program of the School of Agriculture.
However, in order to provide students enrolled in the Institute with the
best possible technical training, the faculty in residence for the four year
program is responsible for organizing and teaching courses offered by the
Institute.
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People who have training similar to that which can be obtained in the

courses offered in the Agricultural Institute are in great demand by agri
cultural industries. As this demand changes, new courses of study will be
organized. Also, programs no longer needed will be dropped. Only through
such a system of addition and deletion can the Agricultural Institute meet
the needs for technically trained people in North Carolina.
[Opportunities for Graduates

Rapid technical advancement has been extremely important in chang-
ing agriculture from a small production industry to one ol the largest
industries in the nation. Today the farmer uses scientifically developed
seed, feed, fertilizer; does most of his work with machinery and has scien
'tific testing to back up his management decisions. Increased production
:has allowed him to sell much of his production rather than just the sur
:plus above home consumption. Farms lla\€ become larger due to these

. technological advances and large amounts of capital are needed to operate
successfully. All of these factors bring about dependence on outside sources
of information and capital for success in a modern agrit ultural business.
Not only the person who farms, but the hundreds of related businesses

that are a vital part of agriculture today can not operate sucr esslully with
out men trained in technical skills.
Entrance Requirements
Any individual who has received a diploma from an accredited high

:school or has passed the high school equivalency examination administered
by the State Department of Public Instruction is eligible for entry into
the Agricultural Institute. Each application will be reviewed and evaluated
by the Institute director before an applicant will be accepted.
Program of Study
The seven programs of study offered are farm machinery sales and

service, general agriculture, livestock nranagemcnt and technology, poultry
technology, pest control, ornanrental crops technology, and held crop
technology.

The Agricultural Experiment Station
'H. BROOKS JAMES, Dean of Agriculture:iR. L. LOVVORN, Director of Research
The Agricultural Experiment Station was established in areordanee with

lan act of the General Assembly of I877 and amended in l955. 'llre
I North Carolina General Assembly has allocated to the Station, annually,
certain funds from the General l‘und.
The purpose of the Agrir ultural lsxperirnent Station is to study the basir

I laws of nature underlying agrit ultttral enterprises and to develop methods
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[or economic production ol the highest grades ol livestock, poultry, and
plants on the many soil types and under the varied conditions existing in
North Carolina; to study methods lor the control of parasitic insects and
organisms that cause serious economic losses ol animals, poultry, and
plants; to hnd and develop varieties ol animals, poultry, and plants new
and resistant to diseases and the changeable conditions prevailing in the
State; and to perlect better marketing lor all agricultural products.
The stall ol the Experiment Station conducts experiments in the green-

house and laboratories ol the College and throughout the State on areas
owned by larmers on lo strategically located experimental iarms and on
larrns rented lor short periods.

The agricultural research aims, through the discovery of new facts, to
improve the well being ol larmers throughout the State; to strengthen the
regulatory work ol the State Department ol Agriculture; to develop new
and necessary lacts lor the teaching ol sound agricultural principles by
vocational agricultural instructors, agricultural extension agents, and agri-
cultural instructors in the College.
The Agricultural Experiment Station stall brings to the College many

experts, whose teaching in nrany specialized fields of agriculture assures
the maintenance ol curricula ol lngh standards. It contributes much to the
advanced training ol students who are destined to become the leaders,
teachers, and investigators necessary in the maintenance of agriculture
on sound and econornrc planes.
Publications
The Agricultural Experiment Station publishes many bulletins and

scientific papers on results ol research conducted by the staff. These are
free and are sent upon request to anyone in the State.
Services
The staff diagnoses and interprets many problems for the farmers of

North Carolina. it holds council with farmers and others interested in the
agricultural industry, presents radio programs devoted to the discussion
ol farming procedures, and writes many letters on more specific problems
of agriculture at the request of farmers, members of garden clubs, and
manufacturers of fertilizer, fungicides and insecticides. It also takes part
in many of the administrative functions of the College. ‘

Cooperative Agricultural Extension Work
H. BROOKS JAMES, Dean of AgricultureR. W. SHOFFNER, Director of Extensionl. O. SCHAUB, Director Emeritus of ExtensionDAVID S. WEAVER, Director Emeritus of Extension
The Agricultural Extension Service of State College is conducted CO-
operatively with the United States Department of Agriculture and with
the one hundred counties in North Carolina. Its work is supported by
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federal funds derived from the Smith—Lever Act of 1914, the Capper-
Ketcham Act of 1928, the Bankhead-Jones Act of 1935, the Bankhead-
Flannagan Act of 1945, and by State and county appropriations. Federal
and State appropriations are used to maintain an administrative and
specialist staff and to supplement salaries and travel expenses of county
extension agents, who are located at each county seat in the State.
Objectives
The purpose of the Extension Service is to take to the rural people of

North Carolina the latest and best information obtainable for building
a more prosperous and satisfying life on the farm. In carrying out this
purpose, the College maintains a staff of trained specialists, a system of
county agents and assistants, and home economics agents who work with
the farmer and his family and who administer a state-wide educational
program. Work is also done with firms which furnish the tools and supplies
for farm production and which market and process agricultural commodi-
ties. In these programs the Extension Service employs a variety of methods
and devices. These include method and result demonstrations for group
meetings, a training program for farm leaders within the community,
and close contact with organized clubs of men, women, and young people.
The service also publishes a great number of pamphlets, bulletins and cir-
culars which it distributes free of charge. In addition, it holds a number of
short courses, both on the College campus and elsewhere throughout the
State, to offer rural leaders advice and training in creating better homes and
farms and in using more efficient farming practices.
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ESchool
43f
Defign

lHENRY L. KAMPHOEFNER, Dean
"The School of Design in its teaching recognizes the dangers inherent in
:a materialist-mechanistic civilization where there may be an over-reliance
on the machine and the mechanical devices available for use in the con
sstruction of shelter. Therefore, the school gives attention to the larger re
-sponsibility of architecture, the art of humanizing the environment. Also,
the school seeks to integrate the architect as a social human being and the
architect as scientist-engineer, and encourages and nurtures the architect-
engineer as the coordinator of the structural dynamics in the over-all pat
tern of life.
While the School of Design’s first aim is to serve North Carolina and the

regions of the South, the students are well equipped, through the teaching
of the school, to work in any region.
Because character, a profound devotion, and an absolute professional

commitment are prime ingredients of any creative activity where the social
responsibilities are as vital as in architecture and design, the school fosters
and cultivates the integrity of the individual.
The School of Design emphasizes individual creative expression and at

the same time teamwork is encouraged and developed.
The faculty members of the School of Design have been selected for

their individual and diverse personal philosophies and their individual yet
divergent professional qualifications. The school has brought together
creative personalities willing in their teaching to subordinate their own
professional interests to the interests of their students. Each School of De
sign faculty member gives the young student the benefit of his professional
knowledge, his technical training, and his experience as a citizen.
To combat the dangers of over—specialization the school seeks to develop

the personality and character of the student as a whole. '1 he goal in the
growth of the student is not only the mastery of the architectural techni
ques of the profession; but through the stimulation and development of
the intellectual and emotional capacities together, a readiness is developed
to meet the challenge of any environment.
The School of Design is intended to act as an educational center which

unifies different design professions in the fundamental knowledge and
methods which they share; its further intention is the education of men
who will be competent within the specific demands and limitations of
a particular field of design. The existence of contemporary design is con
sidered to be a requirement of contemporaty man, and the greatest pur
pose of contemporary design is considered to be the solution of those reA
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quirements through full use of the ingenuity and knowledge of contem-
porary man. Through this point of view the technical and factual aspects
of design present no conflict with its philosophical and aesthetic standards.
The School of Design is comprised of the Departments of Architecture,

Landscape Architecture, and Product Design.
The three professional fields have been grouped under one broad and

unified study of the methods and \alues which are common to all de-
signers, and they are separated only in the Study of their application in
the work of a single profession. Many classes throughout the curricula will
include students in these professional fields; and for all students the course
of study is the same during the first year in order that, having become more
familiar with the whole scope of activity in design, they may then select
the design profession in which they are most interested.
Training in drawing, painting, sculpture and other visual arts is con-

ducted by specialists within the staff of the School of Design; the essential
knowledge of techniques and materials is taught by this faculty and other
departments of the College; and the past and present of the professions are
taught by this faculty. These ingredients of design training are assimilated
through their application in the design courses. Thus the student is re—
quired to increasingly combine these studies as he advances through the
course so that he may achieve that comprehensive combination which is a
necessity in the designer Much of the student's work will be done in
laboratory courses since design is a matter of the application of knowledge
rather than its mere accumulation. From his first day in class to his last the
student is asked to design, and he is counseled so that he may become a
responsible professional in the broadest sense.
Curricula
The School of Design offers professional instruction to the undergrad-

uate in architecture, landscape architecture, and product design. A grad-
uate program in all three departments is projected for the future.
Degrees
The five-year curricula offer courses of study leading to the Bachelor of

Architecture, Bachelor of Landscape Architecture, and the Bachelor of
Product Design.
Facilities
The School of Design moved to Brooks Hall in January, 1956. Brooks

Hall is the former Hill Library, built in 1928. The new Brooks Hall is a
remodeling of 28,000 square feet of floor space and a new addition of
20,000 square feet. All of the facilities of the school are now in modern,
especially designed quarters under one roof.
Opportunities

State law now requires the graduate architect to work not less than three
years in the offices of registered architects and to pass the four day written
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examination given by the North Carolina Board of Architecture before
he is ready to begin his own practice. The great national boom in build-
ing construction since \Vorld War II has brought a tremendous volume of
work into the offices of the South, offering many attractive positions for
the architectural graduate. The architectural graduate is also qualified for
positions in certain branches of engineering, building research and teach-
ing.
The accelerated urban growth of the twentieth century has created an

unprecedented demand for landscape architects that far exceeds the pro-
duction of schools. These positions exist in both public and private or-
ganizations, encompassing a range of interests from city and regional plan-
ning to residential developments. For the competent graduate advancement
is rapid, and remuneration above average.
Evidence of the soundness of the course of study and the programs in

design at North Carolina State College is reflected by two of the school’s
recent graduates who have been awarded the Fellowship in Landscape
Architecture to the American Academy in Rome—a prize awarded annually
to any design graduate in the United States and affording two years of
advanced study in Europe, providing all expenses and residence at the
American Academy in Rome. Four graduates of the school have won the
top academic award in Architecture, the Paris Prize, which is a scholarship
worth $5,000 for a year’s study in Europe.
The Department of Product Design, which took its first students in

September 1958, prepares graduates to work as resident designers with the
furniture manufacturers and other essential and important industries of
the State. Graduates of the department will also be qualified to establish
offices as professional industrial designers in the major cities of the State.

Department of Architecture
Professors:HAszLL H. HARRIS, DUNCAN R. STUARTAssociate Professors:JOSEPH N. BOAz, JosrrH H. Cox, JERZY GLOWLIJZWSKI, CuAiuts H. KAHN, EDWARD WWAUGHAssistant Professors:GEORCF L. BIRFIJNF, PAUL Burssow, JOHN ”FRI/MAV, CiiAnurs M. SAPPENHI‘JI), VFRNONSHOGREN, BRIAN SHAWCRorT, E. WAYNE TAYLOR, Ritimkn S. VVURMAN‘lnstructors:D. GRANT JostIN, WiLLtAM C. NicnotsLibrarian:Mas. JAMES A. LYONS
Architecture demands a fusion of the artist’s decision with competent
5teehnical judgments. If it is good architecture, the design must be the
“product of creative insight into the meaning of the building as an object
defining spaces, and must also embody an artistic declaration of the build
‘ing’s meaning to men and to their advancement. At the same time architer
ture must be technologically feasible and economically sound, and tht
form and spirit of the design must survive and be strengthened by the
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lengthy and complicated methods by which it is transformed into a build-
ing. Good architecture does not acknowledge that the conception of a
design and its execution are opposed to each other. Instead, it joins the
two so that they are realized in a single act, and subjective and conceptual
choices are based on a clear and complete understanding of reality.
The training of architects must stir in them the realization that technical

skill is meaningless without a guiding purpose and that practical problems
they face need not be opposed to their dreams and ambitions. In arts and
letters the student must learn and value the purpose of architecture; in
science and engineering he must learn the principles that challenge or
limit him; and in his study of architecture he must learn the fusion of
science and art in buildings. Four parallel programs (architecture, art,
humanities and social sciences, and science and engineering) occupy the
student throughout his program of study. After its completion the student
is not merely ready for the apprenticeship that precedes his becoming a
qualified architect. He is prepared to ponder and evaluate the things he
learns during his apprenticeship and the things he learns as his self-educa-
tion continues. Thus, he can combine the practical reguirements of the-
working profession of architecture with the even more practical desire to
realize the full meaning of his profession.

Architecture Curriculum
First Year

Fall Semester Credits Spring Semester Credits:
DN 101, Design I . _-_._ 3 DN 102, Design 11 _.__._.___ 3DN 111, Descriptive Drawing I . _ 2 DN 112, Descriptive Drawing II M.DN 121. Technical Drawing I g 2.. . 3 DN 122, Technical Drawing II __ 3ENG 111, Composition “w. a 3 ENG 112, Composition __...._ 3MA 101, Algebra and Trigonometry a 5 MA 102, Analytic Geometry andMS 101, Military Science I Calculus I __ _ 4or MS 102, Military Science IAS 121, Air Science I _____ __ l orPE 101, Physical Education . ..._. M 1 AS 122, Air Science I _ . ____._ 1—— PE 102, Physical Education _________ l18 __17'

Second Year
Fall Semester Credits Spring Semester Credit:
ARC 201, Architectural Design I a......a 4 ARC 202, Architectural Design II __ 4DN 211, Descriptive Drawing III a- 2 DN 212, Descriptive Drawing IV m 2HI 245, European Civilization _ .. 3 EM 200, Introduction to Mechanics .2 3MA 201, Analytic Geometry and H1 246, European Civilization _.- 3Calculus II . .. . 2.2 4 FY 212, General Physics N_ _~~ 4FY 211, General Physics .. a . 4 MS 202, Military Science IIMS 201, Military Science 11 oror AS 222, Air Science II .........._____ 1AS 221, Air Science II ._,__ __ 1 PE 202, Physical Education _______ 1PE 201, Physical Education __._..__ __ 1 .———-._.. 1l9
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Summer Requirement

Two weeks on Historic Architecture Research—Field Work

Third Year
'Fall Semester Credits Fall Semester Credits
-ARC 301, Architectural Design III 6 ARC 300, Historic Architecture,CE 338, Structures I __ 4 Research . 2‘DN 311, Advanced Descriptive ARC 302, Architectural Design IV _ 6Drawing I 2 ARC 312, Materials and Specifications 3DN 321, History of Architecture I 3 CE 339, Structures II _ 4EM 301, Solid Mechanics I 5 DN 312, Advanced Descriptive“Elective 3 Drawing 11 NW _.. 2__ DN 322, History of Architecture II 321 __20

Summer Requirement
Ten weeks on approved construction or office project experience.

Fourth Year
Fall Semester Credits Spring Semester Credits
ARC 377, Environmental Factors 2 3 ARC 378, Environmental Factors 3ARC 401, Architectural Design V . 6 ARC 402, Architectural Design VI 5ARC 421, Structural Design I “2.... 5 ARC 422, Structural Design 11 3DN 411, Advanced Descriptive DN 412, Advanced DescriptiveDrawing III . 222.. 2 Drawing IV M 2DN 421, History of Design I “w 3 DN 422, History of Design II 2 3‘Elective _.. 3 'Elective _ _._,~._ 3

20 20

Fifth Year
Fall Semester Credits Spring Semester Credits
ARC 501, Architectural Design VII . 7 ARC 502, Architectural Design VIII 9ARC 511, Professional Practice . t 2 ARC 532, Structural Design IV . 2ARC 531, Structural Design 111 we ._. 2 PIII 306, Philosophy of Art 3DN 541, Seminar on Ideas in Design 2 'Elective , _ 40Elective .-_.s__ ~_____ 6 ——1819
’ Six credits of elective will be required in the literature of English and three n the social scmnces The1. remaining 10 hours shall be free electives. (Total credits for Bachelor of Arch texture—190.)
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Department of Landscape Architecture

Associate I’io/essor RICHARD A. MOORE, Head of the DepartmentProfessors:LEWIS ]. CLARKE, EDWIN G. fruition, D1'.\(AlN R. S1UARTAssociate Professor:JOSEPH H. CoxAssistant Professors:GEORGE L. BIRFIINE, JOHN HERTZMANInstructor:D. GRANT JOSLIN
Landscape architecture, beginning in ancient times, is now defined as the
design of outdoor space for the benefit, protection, use and enjoyment of
people. Never before have the challenges to this profession been so great,
diverse, and complex. It is to their solutions that this department is di-
rected. One such challenge is the design of landscapes with architectural
character and scale, such as those associated with the city, town, park, and
garden. Another challenge is the designed development of the earth’s re-
sources in landscapes of varying character, from coast to mountain, from
desert to pasture. Unlike many art forms time is an essence of the design,
and long periods are often necessary before it has grown to completion.
Architectural and engineering materials are used together with plants and
trees. These latter materials nave a continuous cycle of growth and move-
ment, closely coupled with the forces of nature. The profession is both
an art and a science, depending at the same time upon logic and technology.
A student in the department is associated with allied fields such as archi-

tecture, engineering, painting, sculpture horticulture, botany, geology,
and ecology. 111 spite of the necessity for assimilation of such specialized re-
quirements, he must possess a background from Much to design. For this
reason he is given a sound and thorough analysis of the past through the
study of historical examples. With the rapid growth of the world’s popula--
tion and the increasingly intensive use of land, it is imperative that the:
student have both ability and clarity of purpose if he is to develop and
design landscape solutions that are beautiful, useful, productive, and of:
continuing value.
Landscape Architecture Curriculum

First Your
Fall Semester Credits Spring Semester CreditsDN 101, Design I _. . . . 3 DN 102, Design 11 - __._____« 3DN 111, Descriptive Drawing I DN 112, Descriptive Drawing II _ __ 2DN 121, Technical Drawing 1 3 DN 122, Technical Drawing II a... 3ENG 111, Composition _.. . 3 ENG 112, Composition a a _MA 101, Algebra and Trigonometry 5 MA 102, Analytic Geometry andMS 101, Military Science I Calculus I we..-“ N. . 4or MS 102, Military Science IAS 121, Air Science I _ 1 orPE 101, Physical Education . ._ a 1 AS 122, Air Science I ~__ -0. m... 1— PE 102, Physical Education _ 118 ——1'7
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Second Year

1 Fall Credits
~ARC 201, Architectural Design I 4lBO 103, General Botany ______.._. 4IDN 211, Descriptive Drawing III 2lHI 245, European Civilization 3lPY 211, General Physics 4‘MS 201, Military Science IIor.IAS 221, Air Science II __ 1EN! 201, Physical Education __ l

19

Spring Semester Credit:ARC 202, Architectural Design 11 4DN 212, Descriptive Drawing IV _._____. 2H1 246, European Civilization 3MIG 120, Physical Geology c._ 3FY 212, General Physics .___.__..... 4MS 202, Military Science 11orAS 222, Air Science II ._...________.._ 1PE 202, Physical Education l
18

Summer Requirement
Two weeks Historic Architecture or Landscape Architecture Research—Field Work.

Third Year
lFall Semester Credits Spring Semester Credits
'IDN 311, Advanced Descriptive ARC 300, Historic Architecturel Drawing I—_2 Research ___~___.___ 2ZDN 321, History of Architecture I ._ 3 DN 512, Advanced DescriptiveFHS 211, Ornamental Plants Mn”. 3 Drawing II W.___._ 2{LA 301, Landscape Design I _.______ 5 DN 322, History of Architecture 11 .......lLA 311, Landscape Construction .___._ 4 HS 212, Ornamental Plants . . .m 30Elective __..___..___..___._.___ 3 LA 302, Landscape Design 11 .-. We" 5_. LA 312, Landscape Construction _______ 420 __19

Summer Requirement
Ten weeks on approved construction or ofiice project experience.

Fourth Year
3130 441, Plant Ecology ____ 3 Spring Semester CreditsDN 411, Advanced Descriptive DN 412, Advanced DescriptiveDrawing III .__._______ 2 Drawing IV _~ “Mum—“u 2)DN 421, History of Design I ”WM”. DN 422, History of Design II _._...... 3.LA 401, Landscape Design III ______ LA 402, Landscape Design IV _ n.“ 6LA 421, Planting Design -_.-_.__~..__~._W 4 LA 422, Planting Design ........._ ..... 4“Elective __ .~__.._ _ 3 'Electives _............... _ 6

21 21
Fifth Your

Fall Semester Credits Spring Semester Credits
DN 511, Advanced Descriptive DN 512, Advanced DescriptiveDrawing V ..._.._.-_c_____.._ 2 Drawing VI . A...“ _... 2.- 2DN 541, Seminar on Ideas in Design 2 LA 502, Landscape Design VI , .. 8LA 501, Landscape Design V ______________ 6 PHI 306, Philosophy of Art ..............LA 511, Landscape Construction and ‘Electives . . . 6Professional Practice ”we”- 4 —————‘Electives .. _... 4 19

18
"Slx credits will be required in the literature of Engllsh and six in the social sciences. The remalnlna10 hours shall be free electlves. (Total credits for the Bachelor of Landscape Architecture—190.)
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Department of Product Design

Associutc I’ro/essor VlClOR ]. PAI’ANEK, Head of the DepartmentProfessor:DUNCAN R. SIUARIAssociate Professor:JOSEPH H. Cox.-15u's(unt Professors:WiLLnM J. Bums, CFORCE 1.. Blaming, jonN HIR'HMAN, CLARK MACOMBERInstructor:D. GRANF Jostm
Product design (or industrial design) has most often been associated with
the appearance \alue and other sensory attributes of mass-produced prod-
ucts of every description. It is relatixely new as a profession, dating back to
the early thirties, when early attempts at “styling” helped to sell consumer
goods in a depressed market. Today the designer’s influence has spread to
almost every object we buy or use in daily life, from transportation and
farm machinery to household appliances, furniture, office equipment, hard-
ware, and toys.

Students in the Department of Product Design search for new ways to
solve product problems, questioning prosaic solutions, and employing
their understanding of materials and tethniques at a high level of creative
activity. New products and functional improvements are developed in
the design laboratory and described in models, sketches, and engineering
drawings. The student includes a summary of production requirements,
cost estimates, distribution methods, packaging ideas and other pertinent
information required to make his reports inclusive of all the skills devel-
oped at the school, in simulation of the product problem. The profession
requires exceptional creative ability, coupled with sound judgment for the
responsibilities implicit in design for large scale consumption. There are
few areas more rewarding economically, or in the personal satisfaction of
design for human need.

Product Design Curriculum
First Your

Fall Semester Credits Spring Semester Credits.
DN 101 Design I -. 3 DN 102, Design II D 3DN 111, Desc1ipti\e Drawing I 2 DN 112, Descriptive Drawing 11 .. 2DN 121,1’echnicalDrawingI 3 DN 122, Technical Drawing II 3ENG 111, Composition 3 ENG 112, Composition 3MA 101, Algebra and Trigonometry 5 MA 102 Analytic Geometry andMS 101, Military Science I Calculus I a . . 4or MS 102, Military Science IAS 121, Air Science I _ 1 orPE 101, Physical Education 1 AS 122, Air Science I a... . 1— PE 102, Physical Education 118 —17
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Second Year

Fall Spring Credits
DN 211, Descriptive Drawing III 2 DN 212, Descriptive Drawing IV 2HI 245, European Civilization .m# 3 HI 246, European Civilization __ _~ 3IE 217, Machine Tools _......____ 1 IE 218, Metal Forming a-” ___._ 1MA 201, Analytic Geometry and PD 202, Product Design and Orientation 4Calculus II 4 PSY 200, Introduction to Psychology 3PD 201, Product Design and Orientation 4 FY 212, General Physics ._ .. _ 4FY 211, General Physics ma..._ _ 4 MS 202, Military Science 11MS 201, Military Science H oror AS 222, Air Science 11 _.__._..____ 1AS 122, Air Science II 1 PE 202, Physical Education _..__ 1'PE 201, Physical Education _.....___ l— 1920

Third Your
‘Fall Semester Credits Spring Semester Credits
.CH 101, General Chemistry I a_~~.«__ 4 CH 103, General Chemistry II .. .. .. 4'DN 311, Advanced Descriptive DN 312, Advanced DescriptiveDrawing I ________-__ 2 Drawing 11 “WW 2:EC 425, Industrial Management w.“ 3 EM 301, Solid Mechanics .. .__1..~ 33EM 200, Introduction To Mechanics __ 3 PD 302, Product Design - 6IPD 301, Product Design _.... 6 PD 332, Materials and Processes 3FPD 331, Materials and Processes . __ 3 Elective _ WNW _ 5

21 21
Fourth Year

“Fall Semester Credits Spring Semester Credits
'JDN 411, Advanced Descriptive DN 412, Advanced DescriptiveDrawing III *____._.____.__ 2 Drawing IV . 2ZIE 301, Engineering Economy ”I-..” 2 IE 425, Sales and Distribution Methods 2”PD 401, Advanced Product Design ..... PD 402, Advanced Product Design _’PD 441, Design Analysis ._ ______.._ __ 2 PD 422, Office and Industrial Practice 2'Electives ___.________.__ PD 442, Design Analysis .............. 2“Electives _.................. 619 —20

Fifth Your
Fall Semester Credits Spring Semester Credits
iDN 511, Advanced Descriptive DN 512, Advanced DescriptiveDrawing V ______1__e_.___ m. 2 Drawing VI . 1 ................... 2'DN 541, Seminar on Ideas in Design 2 PD 502, Product Design Thesis 1 9PD 501, Advanced Product Design a.._ 8 PSY 441, Human Factors in‘PSY 464, Visual Perception ___________________ 8 Equipment Design u...“ .'Electives W__________________________ 3 'Electives . .. 3

18 17
'Slx credits will be required in the literature of English and six in the social sciences. The remainingl0 hours shall be free electives. (Total credits for the Bachelor of Product Design—190.)
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Echool
I”
Educafion

l. BRYANT KIRKLAND, Dean
tWith the current and anticipated increase in the number of secondary
school age boys and girls in North Carolina, it is necessary for the educa
.tional institutions of the State to prepare a greater number of students to
be teachers in the public schools. There is a particular need for teachers
in the areas of vocational agriculture, industrial arts, industrial education,
mathematics and science.
The School of Education graduates students \\ ho are qualified for teach

:ing positions in these areas.
The school includes the Departments of Agricultural Education, In-

dustrial Arts, Industrial Education, Mathematics and S(l(n(C Education,
Occupational Information and Guidance, Psychology, and Recreation and
Park Administration.
Objectives
The primary purpose of the Departments of Agricultural Education, In-

dustrial Arts, Industrial Education, Mathematics and Science Education
is to prepare students to become teachers in the North Carolina Public
Schools. Satisfactory completion of the curriculum requirements in any
of these departments qualifies a graduate to receive an A Gracie certificate
to teach in his chosen area. The curriculum in the Department of Recrea-
tion and Park Administration is designed primarily to prepare students to
become leaders of recreation programs in industry, institutions, and muni-
'cipalities.
The Departments of Psychology and Occupational Information and

Guidance offer professional instruction at the graduate level for psycho-
logists and vocational counselors. In addition, these departments provide
service courses for undergraduate students in the School of Education and
’the other schools of the College.

llOpporl'unities
Agricultural education graduates find jobs as teachers of vocational agri-

culture in which they conduct organized instructional programs of voca
zztional agriculture for rural young people and adults.

Public schools employ competent industrial arts and industrial education
teachers whose job is to familiarize the young people of the State, particu-
’lar those in the non-farm areas, with the available occupational opportuni—
ties which accompany an industrial expansion and to train these young
people for entrance into the industrial occupations of their choice.
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Graduates in the Department of Recreation and Park Administration

secure jobs as recreational leaders [or municipalities, industries and in-
stitutions while Department of Mathematics and Science graduates find.jobs in public schools and inclttstry. Students trained in the Department of'
Occupational Inlotmation and (Iuiclancc are employed by public schools
as teachers and vocational counselors.

the Department of Psychology senes the various industries in the State.
by helping to improve their peisonnel selection programs and by conduct
ing 1esea1ch designed to ascertain what lactors influence eificiencx of in-
dusttial employees.
Degrees
The Bachelor oi Science in Education is awarded to the students who

complete the curricula in Agricultural Education, Industrial Alts Educa-
tion, Industrial Education, Mathematics Education and Science Education.
The School ot Education also otters the Bachelor ot Science in Recrea-

tion and Park Administration and the Bachelor of Science in Industrial
Arts for those students pursuing the technical option curriculum.
The degree ot Master of Education or the Master of Science in Educa

tion is oil'cred to students majoring in .~\gricultu1al Education, Industrial
Education, Indust1ial Arts Education and Guidance. The degree of Mas-
ter of Science in Psychology is also ofle1ed.

Department of Agricultural Education
Professor C. C. SCARBOROUGH, Head of the DepartmentProfessor Errrcriti:L. O. ARMSTRONG, j. K. CoccmProfessor:J. Brown KIRKLANDAdjunct Professor:G. B. JAMESResearch Associate Professor:L. W. DRABICKAssistant Professors:T. R. MILLER, H. E. BEAMInstructors:C. D. BR\’AI\T, C. H. ROGERS
The program in agricultural education is concerned with two large areas‘
of study education and agricultuie. It is imperative that the objectives
which give major direction to the program be clearly understood. People
who produce, market, and/or process agricultural commodities are in a.
highly technical field. Emphasis is placed upon agriculture. agricultural
products and processes. The education oi people who plan to educate others-
in the area of agriculture is somewhat different. The objectives here are,
educational objectives. Agricultural objectives deal with agriculture—the
improvement of crops, livestock, soils, and the like. Educational objectives
relate to people—bringing about growth development, and desirable change
in people. The primary concern of agricultural education is with educa-
tional objectives.
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Agricultural education, in its broad sense, should encompass those areas

.if study and pursuit which would enable one to participate effectively in
)lanning, promoting, and initiating educational programs in agriculture.
Fherefore, the description of a graduate in agricultural education would

lee more nearly an ”educational leader' than an "agricultural specialist”.
‘ Every education leader as a person is a member of a family, a member of
,, community, a citizen (local, state, national, and international), and a
’nrofessional worker. The experiences, understandings, and abilities needed
By an educational leader are not gained through class work only. His home
‘fife, community life, dormitory and social life on the campus, all make
:ontributions to his preparation for his work as an educational leader.

Jndergraduate Program
The program in agricultural education includes education for personal

“development, for community living, for citizenship, for home living, and
ior educational leadership. These areas in the College program are divided
:nto three groups:

(1) general education
(2) technical or special education
(3) professional education
General education includes the education which everyone should have,

namely, preparation for living effectively (1) with one’s self, (2) with one‘s
iamily, (3) in a community, (4) as a local, state, national, and world citi-
zen, and (5) bringing to bear the knowledge of man in solving problems.
The education of people should not differ fundamentally and widely in
these areas.

Special, or technical education consists of securing an understanding
and ability to solve agricultural problems, with emphasis upon managerial
aspects. Particular attention is given to a consideration of the impact of
these problems upon the people of North Carolina. That is, “facts and
figures about agriculture” will not suffice as technical education for the
educational leader. A knowledge and understanding of agriculture and
the ability to identify agricultural problems, make decisions, and solve
problems is essential.

Professional education includes .in understanding of human behavior
and development. Particular attention is given to an understanding of the
dearning process—as it occurs and how it can be accelerated. Consideration
is also given to understanding how people work together in groups, par-
ticularly in rural communities. Ability to do research in the community
is essential.
Graduate Program
Qualified graduate students may secure a Master of Science in Education

or Master of Education degree. Interested persons should see the Graduate
‘Catalog or write to the Agricultural Education Department.
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Facilities and Resources

In addition to the College facilities and resources, the administrative
personnel of most of the agricultural agencies and programs have offices in
Raleigh. These people often serve as valuable resource people to students
in agricultural education.

*Agricultural Education Curriculum
Freshman Year

Fall Semester Credits
AG 103, Introduction to Agriculture 1BO 103, General Botany 4ED 102, Objectives in AgriculturalEducation _ 1ENG 111, Composition . 3MA 111, Algebra and Trigonometry 4MS 101, Military Science IorA5 121, Air Science I 1. is 1PE 101, Physical Education 1

15

Spring Semester Credits
AGE 20], Agricultural Construction

Sophomore Year
Fall Semester Credits
AGE 202, Agricultural Constructionand Maintenance 11 c.cc..__ 2English Elective a............... c 3CH 101, General Inorganic Chemistry 4PSY 200, Introduction to Psychology 3EC 201, Economics ....... . 3MS 201, Military Science 11orAS 221, Air Science II 1PE 201, Physical Education _ .............. c 1

17

and Maintenance I .-Agriculture Elective 3ENG 122, Composition ,. , .. c 3Math Elective 1 . 420 103, General Zoology 4MS 102, Military Science IorAS 122, Air Science I 1PE 102, Physical Education _ e, W 1
18

Spring Semester Credits 1
AGE 211, Farm Power andMachinery I . u__ ._..~__ 3AGC 212, Economics of Agriculture __ 3CH 203, General and

Junior Year
Fall Semester Credits
AGC 311, Organization and BusinessManagement of MarketingFirms .........ED 344, Secondary Education 2History Elective . 3RS 301, Sociology of Rural Life 3SSC 200, Soils 4Free Elective .. . ....... . 3

Organic Chemistry .. 4ED 201, Farming Programs and FFA # 2PSY 304, Educational Psychology ___._ 3MS 202, Military Science 11orAS 222, Air Science 11 c “me x 1PE 202, Physical Education a”... l
17

Spring Semester Credit: :
AGC 303, Organization and BusinessManagement of Farms . 3Agricultural EngineeringElective c 3ED 313, Teaching Rural People 2ED 420, Principles of Guidance ...... 2English Elective 3PSY 476, Psychology of Adolescence 2Free Elective .. 3

A minimum of 137 semester credits required for graduation.
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Senior Year

rFall Credits Spring«AGE 401, Problems in Farm Mechanics 3 Agriculture Electives . . . . 6”ED 411, Student Teaching . ._a.t._.,_ 6 Biological Science Elective _.. , . 8EED 412, Teaching Adults . 2 Political Science Elective . _.-__ 3EED 413, Teaching Materials “M . __ 2 Free Electives _ ”w-.- ._ 6FRS 321, Introduction to Social Research 3._ 1816

Department of Industrial Arts
tProfessor IVAN HOSTETLER, Head of the DepartmentéAssociate Professor:TALMAGE B. YOUNGlAssistant Professors:FRANK B. BRILEY, CARL A. MOELLER, ROBERT T. 'I‘RoxtERf Instructor:PAUL R. Mzosxv
lIndustrial arts comprises that area of education which concerns itself with
‘materials, processes, and products of industry. It is concerned with a study
:of changes made in materials to make them more useful and with problems
'related to these changes.

The Department of Industrial Arts at North Carolina State College per-
‘forrns two functions: first, it prepares teachers and supervisors of industrial
arts for secondary schools, and second, it provides practical training for
.students interested in technical jobs in industry, such as industrial work in
:production, personnel, industrial sales, estimating, job training, mainten-
tance and installation.
Facilities
The Department of Industrial Arts is located in Tompkins Hall. Labora-

tory facilities are provided in drafting, woods, metals, electricity and elec-
tronics, graphic arts, and ceramics. In addition to these, a special experi-
mental laboratory is provided in order to encourage experimentation and
'research in all of the industrial arts areas at the advanced undergraduate
and graduate levels.
[Opportunities
The opportunities for employment as industrial arts teachers in North

Carolina are greater than ever before. The demand for industrial arts
teachers is greater than the supply. The demand for industrial employment
is also very great.
Graduate Study
Opportunities are provided for qualified students in Industrial Arts Edu-

cation to do graduate work leading to the degree of Master of Education or
Master of Science in Education. For additional information regarding
graduate study, consult the Graduate School Catalog.2——Summer Practice (1 week) is required prior to student teaching.
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Industrial Arts Education Curriculum

Fall Sum [uENG 111, Composition[A 100, Introduction to Industrial Arts1A 103, Drafting l[A 107, Woods 1MA Ill, Algebra .nnl liigonmnttryMS [01, \lilltdi) Scieme Ior,\S l2l, .\ir Science Il’l‘. 101, l’hysiutl lldutation

Full Sun t m;

Freshman Year
Cll’tllli

16

Sining Semis/IrENG 112, Composition1A 104, Dialling IIIA 108, Woods 11MS 102, Military Science IorAS 122, Air Science IPE 102, Physical EducationMathematics Electiye

Sophomore Year
CreditsCH 101, General Inorganic Chemistry 4IA 206, Metal l’lotcssing lPSY 200, Introduction toI’Y 211, General PhysicsMS 201, Military Stience IIorAS 221. Air Science 11PE 201. Physical Education

Fall Semeslz r
ED 344, Secondary EducationIA 20”, Industrial Arts DesignIA 307, Basic Electricity .PSY 1904, Educational PsychologyEnglish ElectiveHistory Elective‘Electives ...... .

Fall ScmzsluED 444, Student Teaching inIndustrial SubjectsED 482, Curriculum Problems inIndustrial ArtsED 483, Instructional Aids and DevicesIA 465, Independent Study inIndustrial ArtsIA 484, School Shop Planning andEquipment Selection*Electives 2

l’~\clrology Acct»

Spring SemesterEC 205, Economic ProcessENG 231, Basic Speaking SkillsIA 207, Metal Processing 11FY 212, General PhysicsSOC 202, Principles of SocrologyMS 201, Military Science 11orA5 222, Air Science 11PE 202, Physical Education

Junior Year
Credits

...colmumwmwm

Spring SemesterED 422, Methods of TeachingIndustrial SubjectsIA 304, General Shop OrganizationIA 308, Basic Electronics ..-PS 201, The American Govern-mental System

Credits3

Credits3

UD-Aflfi-N

p—g—
18

Credits

23
......w 3PSY 476, Psychology of Adolescence ..e 2‘Electives

Senior Year
Credits

ODMN)

coloaoo

Spring SemesterED 420, Principles of GuidanceIA 480, Modern Industries*Electhes

Twelve hours are to be technical electives; the remaining 10 hours are 1'0 be free electives.

MW“... __ 4
18

Credits2312
I7
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industrial Arts—Technical Option Curriculum
‘Frmhman and sophomore years are the same as in industrial arts education.

Junior Year
‘Fall Semester Credits Spring Semester Credit.I
‘IA 205, Industrial Arts Design mm- 2 IA 308, Basic Electronics ..a__ __ 5.{A 307, Basic Electricity . we 3 PSY 337, Industrial Psychology I _ 3IE 310, Industrial Safety ~.__~c....~-_ 2 SOC 301, Human Behavior hw--..._ 3IE 332, Motion and Time Study __ 4 English Elective . . . a 8’PS 201, The American Govern- History Elective cm... .. 3mental Systems W_____ 3 ‘Elective _..c_. _ -.c_._ 3“Elective _~_.__ 3 —_ 1817

Senior YearfFal! Semester Credits Spring Semester Credits
EC 425, Industrial Management _ _ EC 426, Personnel Management . - 3[IA 321, Metalwork Technology ~~~~~N 2 EC 432, Industrial Relations . 3MA 480, Modern Industries . 3 IE 430, Job Evaluation and Wage'IE 408, Production Control ”WWW- Incentives ................ . a. 8’Electives New.c.~~._a..._.~ 8 'Electives . .a “a...“ _..~.__10

19 19

Department of Industrial Education
FProfessor DURWIN M. HANSON, Head of the Departmentfissistant Professor:FLOYD P. Games
ifhe Department of Industrial Education offers the only curriculum in the
State that prepares teachers of industrial education for the public schools.
The main goal is to provide public schools with adequately trained person-
rnel who can, in turn, help to develop a vitally needed reservoir of skilled
workers and technical personnel to man established industries as well as
prepare for new industries. The curriculum is planned to provide students
«with broad cultural and professional backgrounds to parallel occupational
2exper1ence.

Candidates for a degree must have had at least two years of successful
:trade or technical experience in the occupational area they wish to teach.
The student who has not had this experience when he enters must fulfill
.the requirement before graduation either by working part of the school
year or by completing the work experience after finishing the required
'resident courses.
Opportunities
The student who completes this curriculum will be prepared to teach

in the all-day trade schools, area vocational technical schools and the part-
rtime, or evening vocational classes. Graduates have no difficulty in obtain.
ing employment as institutional teachers.
” Twelve hours are to be technical electives; the remaining 12 hours are to be free electives.
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Graduate Study

General and specialircd professional courses are available to qualified
students who \srsh to pursue graduate study as industrial education teachers,
supervisors or coordinators ol' dixersified occupations. The completion of
the Master of Education or Master of Science in Education degree in
industrial education will also qualify one [or a Graduate Certificate in
North Carolina.

*Indusrrial Educational Curriculum
Freshman Year

Fall Semester Credits Spring Semester CreditsE1) 100, Introduction to Industrial Ilistory Elective a 8Education 2 ENG 112, Composition __ _ 3ENC Ill, Composition 8 MA 112, Analytic Geometry and CalculusMA 111, Algebra and Trigonometry 4 orCH 101, General Inorganic Chemistry 4 MA 122, Mathematics of Finance and1A 103, Drafting I 3 Elementary Statistics . 4MS 101, Military Science 1 IA 104, Drafting II a“ w 8or MS 102, Military Science IAS 121, Air Science I 1 or1’1; 101, Physical Education 1 AS 122, Air Science I 1.— PE 102, Physical Education a l18 ——15
Sophomore Year

Fall Senresler Credits Spring Semester CreditsPY 211, General Physics 4 FY 212, General Physics ._ 4ENG, English Elective 3 SOC 202, Principles of Sociology a 3PSY 200, Introduction to Psychology 3 EC 205, Economic Process am 3PS 201, American Government System 3 MS 202, Military Science IIMS 201, Military Science II oror A5 222, Air Science II ~ ~__ W 1AS 2‘21, Air Science 11 . .- . __ 1 PE 202, Physical Education a 1PE 201, Physical Education .t 1 MIElective a _-_ 5“Elective i . 3_ 1718
Junior Year

Fall Semester Credits Spring Semester CreditsED 344, Secondary Education . 2 PSY 337, Industrial PsychologyPSY 304, Educational Psychology t .. 3 orSOC 401, Human Relations in PSY 476, Psychology of Adolesence . 52-3Industrial Society .. 3 ED 305, Analysis of Technical Education[E 310, Industrial Safety 2 Programs and CourseED 327, History and Philosophy of Constuction . .- 3Industrial-Technical Education 8 RPA 333, First Aid and Safety . 2“Elective 5 ED 422, Methods of TeachingIndustrial Subjects , _ _ 418 English Elective _, __ .._ 3”Elective 8
17-18

' Minimum of l36 Semester hours required for graduation. ‘" Fifteen hours of elective courses must be selected in accordance w th the student’s area of'specmll-lotion and with approval of the adviser. Remaining hours may be taken from free electives.
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Senior Year

'alI Semester Credits Spring Semester Credits
D 440, Vocational Education . 2 EC 425, Industrial Management 3-D 483, Instructional Aids and Devices 2 EC 432, Industrial Relations 3D 405, Industrial and Technical Edu' ED 420, Principles of Guidance 2cation Shop and Laboratory ‘Elective ‘ 8Planning __D 444, Student Teaching in 16Industrial Subjects ._~._ 6‘Elective MS“!

15-17

Department of Mathematics and
Science Education

ssociate Professor HERBERT E. SPEECE, Head of the Depmlmrntssistant Professor:HENRY A. SHANNON
‘he Department of Mathematics and Science Education offers curricula for
udents who wish to become teachers of mathematics or science. Each cure
.culum provides for a well-rounded professional preparation. There is
afficient flexibility in each curriculum to enable the student to meet cei
~fication requirments in both subject matter areas by proper selection 01
ective courses. This flexibility also enables the student to specialize in
ac subject matter area thus opening)r up job opportunities in related fields
:quiring a substantial background in mathematics and srience, such as
zsearch teams in industry, government research projet ts involving rockets,
iided missiles, computers or pure research.

apportunities
The acute shortage of mathematics and science teachers in the secondary
hools provides excellent employment opportunities for more graduates
this department. Attractive job opportunities are also available for

dustrial employment. '1 he rapid technological and stientihc develop
ents during the past few years have accentuated the impoi lance oi math
natics and science. Future developments will depend upon the accom

‘ ishments of persons who have received adequate training in these areas.
Neon bone of MN! x!» riirze rr int bl 'I-rrtr'l in rirrorlrir r- u ) Hr almllnl'u (IH‘U of ‘irr'ohon and NH“ oppro/a of thr o l/zr-r Prr rt r m; it tr. mct/ l to rr tr rr frrr r-lvct u"
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*Mathematics Education Curriculum

Freshman Year
Fall Semester Credits Spring Semester Credits
CH 101, General Inorganic Chemistry 4 CH 103, General and QualitativeENG 1]], Composition 3 Chemistry . .. 4History Elective . 3 ENG 112, Composition 3\1.-\ 101, Algebra and Trigonometry 5 MA 102, Analytic Geometry andMS 101, Military Science 1 Calculus I . . 4or MA 122, Mathematics of Finance andAS 121, Air Science I 1 Elementary Statistics 4PE 101, Physical Education 1 MS 102, Military Science I_ or17 AS 122, Air Science I 1PE 102, Physical Education .e. l

17
Sophomore Year

Fall Semester Credits Spring Semester Credits.
ED 203, Introduction to Teaching 2 BO 103, General BotanyMA 201, Calculus II .. 4 orPY 211, Physics 4 20 103, General Zoology 450C 202, Principles of Sociology 3 MA 202, Calculus 111 ~_ ._ 4\IS 201, Military Science 11 FY 212, Physics . , e 4or MS 202, Military Science 11AS 221. Air Science 11 l orPE 201, Physical Education 1 AS 222, Air Science 11 s. lPSY 200, Introduction to Psychology 3 PE 202, Physical Education _.” l__ Electives . , a 318 __1

Junior Year
Fall Semester Credits Spring Semester Credits:
EC 205, Economic Process . 3 CE 201, SurveyingPS 201, The American Governmental orSystem ._ 3 FY 223, Astronomy .w.._ -. 3PSY 304, Educational Psychology 8 ED 344, Secondary Education __ 2Electives 10 English Elective _.“._ 3— “Electives ......“1019 —-—-18

Senior Year
Fall Semester Credits Spring Semester Credits
ED 470, Methods of Teaching Math 3 ED 420, Principles of Guidance 2”'ED 471, Student Teaching in Math 6 MA 433, History of Math a..- . 31'1) 113. lit-\t'lnping :nnl \tltciitte, “Electives m. ._ 9Teaching Materials in Math 2 English Elective .,, w.PSY 4'76, Psychology of Adolescence 2 ——. 1713

' A minimum of 138 semester credits required for graduation. Beg'nning with the fall semester 01-1965, 2AA 101 will not count toward graduation in mathematics educat‘on; however, MA 403 will 13?—requtre .“ A minimum t 9 somcslor hour Clcct‘vcs in mathemot cs. Al cocrxes n List be so octed w th appr0\0of adviser.M‘ Dur ng the to semestc oi the Son or year 10 weeks \H be dmoted to ttl tmc off campus work aan approved Student Teaching Center and approximately 6 weeks to concentrated courses.
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F‘Science Education Curriculum

Freshman Year
Fall Semester Credits Spring Semester Credits‘ZO 103, General Zoology .... .. 4 20 205, Invertebrate Zoology _ 4History Elective t 3 MA 112, Analytic Geometry andMA 111, Algebra and Trigonometry . 4 Calculus A . 4ENG 111, Composition W . 3 BO 103, General Botany 4'MS 101, Military Science I ENG 112, Composition 3or MS 102, Military Science I,.‘\S 121, Air Science I ........ _ 1 or‘PE 101, Physical Education . .m 1 AS 122, Air Science I .. .. l_ PE 102, Physical Education __ 116 —l7

Sophomore Year
fall Semester Credits Spring Semester Credits80 301, General Morphology MIG 120, Physical Geology 3or CH 103,Genera1 and QualitativeGO 403, Systematic Botany W. 3 Chemistry . 4EH 101, General Inorganic Chemistry 4 ED 203, Introduction to Teaching 2°S 201, The American Govern- Z0 213, Human Physiology 3mental System . 3 MS 202, Military Science 110C 202, Principles of Sociology 3 orMS 201, Military Science I1 AS 222, Air Science 11 . lor PE 202, Physical Education ..... . 1AS 221, Air Science 11 __ 1 ”Electives . _ 3?E 201, Physical Education .__c.. _.-_ l ——”Elective “a ,_ 8 1

8
Junior Year

fall Semester Credits Spring Semester CreeditsSH 203, General and Organic PSY 304, Educational Psychology _ _ 3Chemistry new... . 4 FY 212, Physics . m- .. .- . 4CC 205, The Economic Proce .___ 3 "Electives . c W, 2.11ED 344, Secondary Education _. _ 2 ——‘iY 211, Physics ...........t_t_t_______ 4 18English Elective _-.-_~__ __ 5"Electives «We. ____ 3
19
Senior Year'11” Semester Credits Spring Semester CreditsID 475, Methods of Teaching in FY 223, Astronomy .- .-. 3Science ....~ . 3 BO 312, General Bacteriology .. 4”ED 476, Student Teaching in ED 420, Principles of Guidance A- 2Science .............. “Elective 6.‘D 477, Developing and Selecting English Elective - 3Teaching Materials in -——Science 0 t. .. 2 l8"SY 476, Psychology of Adolescence . 2

13—‘’:A minimum of I38 semester credits required for graduation. ‘A minimum of 6 semester hour electives in one area of science. All electives must be selected wuthapproval of adviser."’ During the fall semester of the senior year l0 weeks will be devoted to full-time oft-campus workat an approved Student Training Center and approximately 6 weeks to concentrated courses,
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Department of

Occupational Information and Guidance

Professor Roy N. ANDERSON, chd of the DepartmentAssociate Professor:CHARLES C. MOREHEAD
The Department of Occupational Information and Guidance has been
training guidance and personnel workers for more than four decades. The
first master's degree was awarded in 1926. The programs of graduate
study are planned to develop a broad understanding of guidance and
personnel services to be applied in various settings. It is most desirable for
an applicant who wishes to specialize in guidance and personnel services
to have had undergraduate course work in economics, education, psychol-
ogy, sociology, or social work. Students accepted into the program are
those who anticipate devoting full or part time to guidance and personnel
work. Teachers, administrators and others who wish to increase their know—
ledge of guidance and personnel may enroll for courses as a graduate minor
or for certification renewal.

Professional opportunities for placement in this field are on the increase.
The department prepares students for positions as counselors in secondary
schools, industrial education centers, colleges, community agencies; school
or county guidance directors, rehabilitation counselors, employment coun-
selors, placement interviewers, and personnel workers in higher education,
business or industry, and State and Federal government agencies. The
student 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, sociolo
gy 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 counselor
certification in many other states.
The Department of Occupational Information and Guidance has had

a contract with the Ofl‘ice 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 Of-
fice of Education as authorized by the National Defense Education Act of
1958.
The department also provides service courses in guidance and person-l

nel for undergraduate students in the School of Education.



EDUCATION 123
Department of Psychology

'rofessor HOWARD G. MILIER, Hard of the Departmentrofessors:KEY L. BARKLEY, HAROLD M. CORrERssociate Professors:NORMAN M. Crrnsru, JOHN O. COOK, J CLH)! J()Il\st)\, si \HK F. .\r\s\r\\ P.\ri I Rt'srssistant Professors:EUGENE E. BERNARD, DONALD W. DRIJHsdjunct Assistant Professor.-GILBERT GOTTLIEBristructor:JAMES B. GRIER
in general, the courses in psychology are designed to prorrrote a broad
.nderstanding of behavior as a science and to cultixate the skills which
ray be useful in dealing with human heings irr sorial, edutational, indus
rial or other situations. The department, however, offers courses rl interest
3 students in all schools of the College.
iraduate Study
Graduate work is offered in the Department of l’sstlrologr leading to

he degree of Master of Science in Psvrhology with options in industrial
sychology, experimental psychology and sthool psychology.

Department of
Recreation and Park Administration

rofcssor THOMAS I. HrNEs, Head 0/ Departmentssociate Professor:LATHAM L. MILLERssistant Professors:CHARLES C. Sror‘r, ALBERT CR/mr-ORD,struetor:HERBERT BRAMLEY
~he Department of Recreation and Park Administration provides training
)r students who plan to hetome recreation leaders in industry, [Htlllltlpall
es, institutions and rural communities. The recreation prolession reeog
izes the importance of leaders who possess the tornpeterrre needed to
Jan and supervise effective retreatiorr prograrrrs. Competent leadership rs
re major factor affecting the seope, intensity and suttess of a program ol
rganized recreation.
All students pursue the same program for the first year alter Wl]l(h they
eclare an option (employee, prrhlic, institutional I'(‘(ICZlLl()Il or park ad
linistration) and take courses designed to rrreet the needs in their respee~
ve area of interest.
rpportunities
The demand of properly trained recreation leadership has increased

1pidly in recent years. The number ol graduates has not heerr .suilicient
) meet the demand for retreatiorr leaders.
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*Recreation and Park Administration Curriculum

Freshman Year
Fall Semester Credits Spring Semester Credits
ENG 111, Composition -1“ . M. _ 3 BO 103, General Botany __ -__1._..__ 4MA lll, Algebra and Trigonometry . 4 ENG 112, Composition _.E_,. .k 3RPA 152. Introduction to Recreation 3 MA 122, Mathematics of FinanceZO 103, General Zoology . 4 and Elementary Statistics s,_- 4MS 101, Military Science I RPA 1511, Aquatic Program _ was. _or SOC 202. Principles of Sociology 3AS 121, Air Science I _ 1 MS 102, Military Science IPE 101, Physical Education . ...... l or__ AS 122, Air Science I _ ..........._ l16 PE 102, Physical Education . MM 1

18

Sophomore Year
Fall Semester Credits Spring Semester Credit:
BO 214, Dendrology I 20 206, Vertebrate Zoologyor orZ0 212, Human Anatomy . ~...... 3 ZO 213, Human Physiology _ ~.H_ 33EC 203, ’1 he Economic Process w. . 3 ENG 215, Prin. of News Writing ._ s 35History Elective _. .. .. . 3 PS 201, American Government System 3?RPA 201, Playground Leadership ........ PSY 200, Introduction to Psychology .s 3?RPA 255, Social Recreation _ 1 . 4 RPA 253, Principles of PhysicalMS 201, Military Science 11 Education _.. 35or MS 202, Military Science 11AS 221, Air Science 11 . . c_‘ l orPE 201, Physical Education s-.. _ 1 AS 222, Air Science 11 ~s~m ll__ PE 202, Physical Education a... l18 __.17.‘

Junior Year
Fall Semester Credits Spring Semester Cred
ENG 231, Basic Speaking Skills ....... 3 HS 342, Landscape Gardening m. 5RPA 333, First Aid and Safety 2 RPA 353, Camp Organization andRPA 354, Personal and Community Leadership N. W _ _ .'Hygiene . ........................ 3 RPA 355 Sports in Recreation ___.__a 'SOC 301, Human Behavior _ M. 3 “Electives within Interest Area ..__ _”Electives within Interest Area 3 Free Electives ........................... ____Free Electives .............................. 3 ——,‘__ 1'317
*A minimum of 139 semester credits required for graduation.'* At the end of the sophomore year, a student must select an area of special interest. At least:semester hours of course work must be taken from the list of elective courses in the interest are:
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Summer Session (9 weeks)

[PA 470, Supervised Practice a _. ._ . ., .. _ 6

Senior Year
Jall Semester Spring Semexter Credits
PPA 415, Park Maintenance and RPA 451. Facility and Siteand Operation Planning .. .. ._ 3EPA 471, Organizing the Recrea— RPA 452, Recreation Administration 3tion Program . mm“. . RPA 501, Special Problems inrPA 472, Observation and Field Recreation . 5Experience __s_._ __.__ 2 ‘Elcctivcs within Interest Area 3DC 416, Research Methods » W. e 3 Free Electives _. l ..Electives within Interest Area __._._.._ —rree Electives ”mm. .s .~,_.._____..__ 3 15

16
‘At the end of the sophomore year, a student must select an area of special interest. At least 12asemesfer hours of course work must be taken from the list of elective courses ii the interest area.Field Work: Evrdence of at least four months of satisfactory experience n the practice of his pro—‘ifESSlOn is required for graduation.
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ochool
Df
ingineering

tALPH E. FADUM, DeonIDBERT G. CARSON, Director of InstructionE. ADAMS, Coordinator of Student Affairs
":‘he engineer has the responsibility and the obligation to use all newly
iscovered knowledge in his field for the benefit of mankind. Today, a
isew sense of responsibility has been imposed upon the engineer, by the
inpact of science and technology.
Engineering studies are of the utmost interest and importance to those
oung men and women who look to industry, engineering education, or
esearch for a career. These ambitions can well be furthered by the School
E Engineering through its undergraduate or graduate programs, whereby
gudents are offered technical instruction and leadership guidance by an
xperienced staff of qualified engineers and educators.
'The School of Engineering is organized into nine engineering depart-
aents: Chemical, Civil, Electrical, Industrial, Mechanical, Mineral Indus—
i'ies, Nuclear, Mechanics, and Research. Undergraduate degree programs
re offered in the first eight departments listed. In addition, a new degree
1 Engineering Operations has been established. All the teaching depart-
aents offer advanced studies leading to a professional degree or to the
laster’s degree. The Doctor of Philosophy program is offered in ceramic,
iemical, civil, electrical, mechanical and nuclear engineering.
It is the policy of the School of Engineering to have all its curricula more

ram meet the standards of the Engineers’ Council for Professional Develop-
aent. It is the ambition of the school that these curricula and programs
fleet the needs of the people and industries of the State and region through
Llfective instruction, competent research and development, and worthwhile
tientific contributions to engineering knowledge.
lurricula
' The curricula representing the study program in all of the departments
re so arranged that the freshman year is common to all. They contain
Toadening courses in the humanities while emphasizing the basic and
'Jndamental engineering principles essential to an engineering college
'rOgram. Graduates of this program will not only be prepared for engineer-
ng responsibilities and positions of trust in industry, but will also have
n appreciation and consciousness of human problems in community and
ndustrial life. Though an entering student is asked to designate a field of
aterest, he can with ease and without any interruption change to some
fther field of study within the School of Engineering at the end of the
reshman year.
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Four-Year Bachelor's Curricula

The four-year program provides education and training to meet the:
needs of from eighty to eighty-five per cent of the young men of North!
Carolina who will take their places in industry and industrial life in the
fields of production, sales, application, planning and the operation of small}
industrial units.

Professional (Fifth Year) Study
The fifth--year specialized training leads to a professional degree (GEE

CHE, ME, EE, and so forth) in ceramic, chemical, civil, electrical, geologic
cal, industrial, and mechanical engineering. The courses of study are
especially designed to meet the needs of students desiring intensive specialil;
zation in a particular field or additional course work not ordinarily coveree“
in the normal four-year undergraduate curricula. 1
Graduate Study
The graduate activities are patterned to provide advanced training arm

experience to young men who have successfully completed a four-year prc:
gram and who have an interest and ability to continue their education:
This elective program trains graduates for positions and activities in teachl
ing, technical design, and research. The Engineering School oEers twc
programs of graduate study. The first represents a year of full-time stud}
and thesis work and leads to a degree of Master of Science in some fielnll
of engineering. The second program leads to a doctor's degree in sour
field of engineering and usually requires three years of full‘time studi‘
thesis work and experimental activity.
Research

Research activities in the School of Engineering are based on a program
correlated with graduate study in engineering. It is the purpose of thr
program not only to train future research workers, but also to carry om
a program that assures both sound investigations of a fundamental natun
in engineering sciences and work devoted to greater uses of the Stated
natural resources. Through publications, cooperative activity with industr
and the operation of our own investigational projects, it is intended tha
the engineering research activities will be a part of and work effective:
with the industrial development of North Carolina.‘
Degrees

Bachelor of Science in Engineering
The four-year curricula offer programs of study leading to a bachelor

degree in agricultural, ceramic, chemical, civil, electrical, geological, ii
dustrial, mechanical, metallurgical, nuclear engineering and engineeé
ing mechanics. Aerospace engineering is an option in mechanical eng
neering, and construction engineering is an option in civil engineerint
Graduation requirements are the satisfactory completion of all the 1
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uired courses in any one curriculum and other courses which amount to
'minimum of 146 semester credit hours. A minimum scholastic record of
C average is also required.

Specialized Degree
A specialized Bachelor of Science degree is also offered through a pro
ram of study in furniture manufacturing and management. The course is
lanned for four years of study. Graduation requirements are the satis-
ictory completion of all the required courses and other courses which
mount to a minimum total of 146 semester credit hours. A minimum
:holastic record of C average is also required.

Professional Degree in a Specialized Branch of Engineering
The professional degree in a specialized branch of engineering is an

armed degree which can be obtained only after the bachelor’s degree.
The fifth-year curricula are especially designed to meet the needs of stu-

-ents desiring intensive specialization in a particular field or additional
aurse work not ordinarily covered in the normal four-year undergraduate
:Jrricula. This professional program of study is offered in ceramic, chemi-
ll, civil, electrical, geological, industrial, mechanical, and metallurgical
agineering.
For further information concerning the requirements for the professional

egree, applications for admission, etc., write to the dean of engineering
:North Carolina State College, Raleigh, North Carolina.

Master of Science in a Specialized Branch of Engineering
The Master of Science in a specialized branch of engineering is an

armed graduate degree which can be obtained only after the bachelor’s
~egree. It requires at least one year of graduate work, a reading knowledge
fat least one foreign language and a thesis showing ability to pursue in-
ependent research. The core of graduate courses taken must emphasize
scientific objective. Further information concerning the requirements

or this degree may be obtained by writing the dean of the Graduate
chool at North Carolina State College, Raleigh, North Carolina.

Doctor of Philosophy Degree
(The Doctor of Philosophy degree is an earned graduate degree offered
1 ceramic, chemical, civil, electrical, mechanical, and nuclear engineer-
ing. Admission requirements are the same as for the masler’s degree. It
equires at least two years of graduate work in one of these listed major
TOgrams and a minor either in some field of engineering or in an allied
:ience. The dissertation will deal with some problem in the field of the
Ludent’s major interest. Further information concerning the degree may
e obtained from the dean of the Graduate School at North Carolina
tate College, Raleigh, North Carolina.
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Short Courses and Institutes
The School of Engineering offers short courses and institutes both on'

the campus and at various centers throughout the State for adults and‘
graduate engineers. Such courses vary in length from one day to twelve
weeks: each year the courses offered are different and vary according to
the public demand. The faculty of the School of Engineering usually
furnish a large portion of the instruction offered in these courses, which'
in the past have been for electrical metermen, gas plant operators, safety'
engineers, radio engineers, refrigeration and air plumbing contractors and-
surveyors. Classes are usually held in Raleigh where the School of Engia
neering has an excellent staff and adequate laboratories and classroom
facilities available.
These short courses offer real opportunity to practicing engineering;

personnel to follow a refresher program in their field of interest, as well
as to become acquainted with the latest and most modern engineering;
procedures and equipment.
Another educational services activity is that being carried out at the.

Gaston Technical Institute, Gastonia, North Carolina, where a two-year
post-high school terminal technician program is sponsored by the School
of Engineering and operated by the Extension Division of the College. A-‘
separate full-time staff is employed for this educational program whiclr
provides an integrated curriculum in English, mathematics, engineering;
drawing, machine shop, welding, electrical maintenance, and economics.~
Graduates of this program are trained for industry with the opportunity
for rapid acceleration towards positions as foremen, maintenance super:
visors, etc.
Each of the engineering curricula is not only well-balanced, but ofiers ill

liberal course of study in a technical and professional field. Each conforms.
to what is regarded by engineering educators as the best modern practice i
Freshman Year in All Engineering Curricula

Fall Semester Credits Spring Semester CreditCH 101, General Inorganic CH 103, General andChemistry __ _.._ 4 Qualitative Chemistry 4ENG 111, Composition w 3 ENG 112, Composition M...” 3E 100, Introduction to Engineering _ 1 EC 205, The Economic ProcessMA 101, Algebra and Trigonometry __ 5ME 101, Engineering Graphics I'MS 101, Military Science Ior'AS 121, Air Science I __ 1‘PE 101, Physical Education EM 1
17

orH1 205, The Modern IVestern IVorld 3“MA 102, Analytic Geometryand Calculus I ~_ 4ME 102, Engineering Graphics II a..._ 2‘MS 102, \Iilitary Science Ior‘AS 122, Air Science I _________ 1‘PE 102, Physical Education __a..,“_ 1
18 .' Students excused from mil'tary science or air science and/or physical education will schedule equivalercred'ts in courses outside their department." To be eligible to roster courses taught by the School of Engineering above the freshman level, cengineering student must have earned a m'nimum grade of "C" on MA 102.t Except the Department of Agricultural Engineering.
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The sophomore, junior, and senior programs of study in the various

ields of engineering are shown under the department headings on the
sages that follow.
Humanities

Social Studies Programs for Engineering Students—A specially designed
:equence of courses comprising 21 credit hours is required of all engi-
‘1eering students and is incorporated in each curriculum. Its primary ob-
-ective is to broaden the student in the humanities and social sciences
1nd to instill good habits in the use of the English language. Following

t broad yet basic consideration of history, economics, and literature, the
‘tudent progresses to an advanced and integrated study of contemporary
igivilization and of contemporary problems. The electives in the last year
may be chosen from a group of approved courses which are built upon
1nd closely related to the subject matter of the previous three years.

Fresh man Year
Spring Semester CreditsH1 205, The Modern Western WorldorEC 205, The Economic Process 3

" Sophomore Year
"all Semester Credits Spring Semester Credits11 205, The Modern Western World HI 205, The Modern Western ‘Vorldor orNO 205, Reading for Discovery ENG 205, Reading for Discoveryor or1C 205, The Economic Process 3 EC 205, The Economic Process 3

Junior Year
all Semester Credits Spring Semester CreditsS 301, Contemporary Civilization 3 SS 302, Contemporary Civiliration 3

'Senior Year
'all Semester Credits Spring Semester CreditsS 491, Contemporary Issues 1 SS 492, Contemporary Issues IIor orApproved Elective Approved Elective(see list below) .. 3 (see list In low) 3

Senior Electives for Humanities—Social Studies Program
Credits Credits3 491, Contemporary Issues . 3 SOC 401, Human Relations inS 492, Contemporary Issues 11 _ 3 Industrial Society 311412, Recent United States History ._ 3 PIII 305, Philosophy Analysis 3NC 468, Major American Writers 3 EC 442, Evolution of Economic Ideas 3’S 401, American Parties and CV 301, Genetics in Human Affairs 3Pressure Groups . ”2”“ 3x' History, economics, and literature may be scheduled In any order except that ENG 111, 11?, Composltion, are prerequisites for ENG 205. Only one course can be scheduled in a given semester withoutspecial permlssion.'The student must take elther SS 491, Contemporary issues I, or SS 492, Contemporary Issues ll. Hemust select an elective from the senior electives list for the other senior semester.
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Courses from the approved list of senior electives will not be credited to

the humanities sequence unless taken during the senior year.
Professional Program in Engineering
The School of Engineering offers fifth-year professional curricula lead-

ing to the degrees Ceramic Engineer, Civil Engineer, Chemical Engineer,
Electrical Engineer, Geological Engineer, Industrial Engineer, Mechani-
cal Engineer, and Metallurgical Engineer. These curricula are tailor-made
to fit the particular needs of each student with a view that upon comple-
tion of a program the student will be prepared to pursue a professional
career in engineering.

It is the intent of the fifth-year program to emphasize professional course
work rather than research. To this end, a curriculum is comprised of 30
semester credits of course work requiring of the student a minimum of one
academic year in residence. Neither a thesis nor a reading knowledge of
a foreign language is required. Samples of curricula that meet the require-
ments of the fifth-year program may be found under the appropriate de-
partmental curricula. These curricula are to be considered illustrative;
the actual program of study will be especially designed to fit the needs
of the individual student.

Admission
Applicants who hold the bachelor’s degree in engineering from recog-

nized colleges will be admitted to the professional program of the School.
of Engineering upon presentation of official credentials. For unconditional I
admission, these credentials must show the completion, with a minimum:
grade point average of 2.5 (C+), of an amount of undergraduate work in:
the proposed field of professional study corresponding to that normally!
required for a bachelor’s degree in that field.
Admission on a provisional basis may be granted applicants who do not:

meet the formal requirements. In case of insufficient preparation, pre—-
requisite courses will be prescribed in addition to the normal fifth-year:
course requirements.

Applications for admission, accompanied by full credentials in the:
form of transcripts of academic records, should be filed in the office of the:
dean of engineering at least 30 days in advance of the semester in which :4
admission is sought.

General Regulations
The following regulations of the School of Engineering will be ob-l

served:
1. An undergraduate enrolled at North Carolina State College, who:

plans to undertake a professional program and who has fulfilled all re-:
quirements for the bachelor’s degree except one or two courses, may be:
permitted to enroll in certain courses and later obtain credit toward the:
professional degree provided the student gives notice of his purpose tor
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.the dean of the School of Engineering. The maximum credit to be obtained
in this way is six semester course credits.

2. Credit for professional work to be applied toward the requirements
for the professional degree, not to exceed six semester credits, may be
transferred to North Carolina State College from recognized institutions
.of university grade offering advanced work in engineering and related
“fields. Such a transfer of credit must be recommended by the head of the
department in which the student does his major work and it must be
.approved by the dean of the School of Engineering.

3. Fifth-year students are classified as post-baccalaureate students and
:are subject to rules and regulations as established and administered by the
‘dean of the School of Engineering.

. 4. Grades for each completed course are reported to the dean of the
iSchool of Engineering and to the Office of Registration. A minimum grade
of C must be made in each course to obtain credit. A quality point aver-
-age of 2.5 (C+) in all course work must be attained to satisfy require-
’ments for a professional degree.

5. Work completed more than six years prior to the date on which the
professional degree is to be granted may not be used as credit toward
the professional degree, unless approved by the head of the department
concerned and the dean of the School Of Engineering.

6. Each fifth—year student will be assigned to a committee consisting of
'his department head and the professor in charge of the work in which he
is majoring. The function of this committee is to assist the student in
preparing a program of study and to counsel him in his academic work.
'The student will be required, with the assistance of his committee, tO pre—
pare a complete plan of study before mid-semester of his first semester in
*residence. This program of study is subject to the approval Of the dean of
the School of Engineering.

Department of Agricultural Engineering
Professor F. J. Ham, Head of the Department, TEACHING AND Runners. Professors:H. D. BOWEN, J. M. Fokz, W. E. SPLINTER, JAN VAN Scuurmumr, JOHN W. WEAVER, JR.Associate Professor:EZRA L. HowthAssistant Professors:Gzortcz B. BLUM, JR., W. H. JOHNSON, K. A. JORDAN, DAVID A. LINK, C. W. SuccsInstructors:E. O. BEASLEY, J. F. BEEMAN, E. G. HUMPHRIFS, EDWARD II. Wisrn, F. Snow Wmmir~I-Iead Mechanic:RALPH B. GREENEEmesIONProfessor H. M. ELLIS, In ChargeAssociate Professors:J. C. FERGUSON, R. M. RITCHIE, W. C. WARRICKAssistant Professor:J. W. CLOVERInstructor:R. E. SNzw
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Students in agricultural engineering are educated and trained to deal with
the problems of agriculture that are engineering in nature. Involved are
the application of scientific and engineering principles to the conservation
and utilization of water and soil, the development of power and labor-
saving devices [or all phases of agricultural production, the design of
structures and equipment for housing and handling livestock and field
products, and the processing and marketing of farm products.

Undergraduate Curriculum
This curriculum, offered in conjunction with the School of Agriculture,

is designed to develop young men capable of engineering leadership in
agriculture. Emphasis is placed on basic science courses such as mathema-
tics, physics, mechanics, biology, soils, and thermodynamics, which provide
a sound background for engineering and agricultural technology. Courses
in agricultural engineering are directed to those methods of thought and
techniques whereby science can be applied with understanding and judg-
ment to engineering situations in agricultural operations. General agri-
culture courses are provided in order that the student can better under-
stand the agricultural industry with which he deals.

Since agricultural engineering involves two distinct technical fields—
agriculture and engineering—this curriculum is a joint responsibility of
the two schools and is so administered.

Facilities
The Department of Agricultural Engineering is housed in the Agricul-

tural Engineering Building. This building, completed in 1960, embodies
the most advanced facilities for education and research in the application
of engineering to the production and processing of biological material for'
food and fiber. Included are offices, classrooms, laboratories, shop facili-
ties, and space for the Agricultural Engineering Extension Service.

Opportunities
Men trained in agricultural engineering are qualified for positions in'

design, development and research in public institutions and in industry,
and [or teaching and extension work in institutions of higher education.
The curriculum also provides adequate training for postgraduate work-
leading to advanced degrees. Graduates in this program receive the degree:
of Bachelor of Science in agricultural engineering.
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lAgricultural Engineering Curriculum

Freshman Year
'Fall Semester Credits Spring Semester Credits
ENG 111, Composition— _i 3 ENG 112, Composition _—____ 3iMA 101, Algebra and Trigonometry __ ‘MA 102, Analytic Geometry andiME 101, Engineering Graphics I 2 Calculus I .m— 4LAGE 151, Farm Mechanics ____ 2 ME 102, Engineering Graphics 11 ___ 2:AG 103, Introduction to Agriculture _ 1 AGE 152, Farm Mechanics _— 2:MS 101, Military Science I CH 101, General Chemistry I ______ 4or MS 102, Military Science 1AS 121, Air Science I _________._ 1 or’PE 101, Physical Education ______ 1 AS 122, Air Science I __ l— PE 102, Physical Education 115 _l7

Sophomore Your
Fall Semester Credit: Spring Semester Credits
CH 103, General Chemistry II 4 EM 200, Introduction to Mechanics _ 3AGE 211, Farm Power and Machinery _ 3 CE 201, Surveying I ____i 3MA 201, Analytical Geometry and MA 202, Analytical Geometry andCalculus II ...«__.__ 4 Calculus 111 _i___~_._. 4FY 201, General Physics I_ 5 FY 202, General Physics II __MS 201, Military Science 11 MS 202, Military Science 11or orAS 221, Air Science 11 ______ 1 AS 222, Air Science 11 _PE 201, Physical Education _.____ 1 PE 202, Physical Education

18 17

Junior Year
Fall Semester Credits Spring Semester Credits
EE 320, Elements of Electrical BO 103, General Botany _...____. 4Engineering __ “W 4 EC 201, Economics umcwe. _____ 3EM 301, Solid Mechanics 1.. __ 3 EM 303, Fluid Mechanics 1 _m 3ENG 251, Basic Speaking Skills __u._. 8 ME 301, Engineering Thermo-SSC 200, Soils __________ 4 dynamics 1 mu”.-. . c- __ 5English Elective .______ 3 MA 301, Differential Equations“Elective ~.__.____ 8 “Elective i...e.~,._._.__ 3

20 19
'To be ollglble to roster courses taught by the School of Engineering above the freshman level, onengineering student must have earned minimum grade of "C” on MA 102." ST 361, lntroductlon to Statistics for Engineers, and PY 407, Introduction to Modern Physlcs, arerecommended for electives.
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Senior Year

Fall Semester Credits Spring Semester CreditsAGE 45]. Conditioning Principles for ACC 212, Economics of AgriculturePlant and Animal Systems _. orACE 462, l-‘arm Power and Machin- AGC 551, Agricultural Productioncry llA _._ 4 EconomicsW3ACE 49], Rural L'lcctrification _ 4 AGE 371, Soil and Water Conserva-ACE 532, Instrumentation for tion Engineering 4Agricultural Research AGE 481, Agricultural Structuresand Processing __ l as Production Units 4PS 201, The American Governmental AGE 452, Senior Seminar H 1System . 3 H1 261, The U. S. in WesternRH‘ 3H1, Sucmlugy of Rural Life __ Civilization _. 3'Elcclive ._ 3 Humanities Elective 3_ 'Elective 320 M ._‘
Graduate Study
The Department of Agricultural Engineering offers advanced study

leading to the Doctor of Philosophy degree in any one of five fields of
specialization: power and machinery, rural structures, soil and water con-
servation, rural electrification, or agricultural processing.
The Master of Science program in agricultural engineering provides a

broad background in science and engineering through advanced study
in mathematics and physics.

For those interested primarily in existing technology, a program of
study for the Master of Agricultural Engineering degree permits selections
from a variety of advanced application courses. This program provides
training appropriate for those engaged in the dissemination of infor-
mation either as extension workers with public institutions or service rep
resentatives for industry. It is not intended as preliminary study to the
Doctor of Philosophy degree.

Department of Chemical Engineering
Professor E. M. SCHOENBORN, Head of the DepartmentReynolds Professor:K. O. BEATI'Y, JR.Professor:JAMES K. FERRELLAssociate Professors:R. BRIGHT, J. F. SEELYAssistant Professors:D. B. MARSLAND, E. P. STAHELInstructors:T. M. GODBOLD, J. C. MCGEE
Chemical engineering is concerned with the design of processes, equipment
and plants in which chemical and physical transformations of matter are
carried out. Typical industries relying heavily upon chemical engineering
'ST 36l, Introduction to Statistics for Engineers, and FY 407, Introduction to Modern Physics, arerecommended for electives.
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nclude those producing chemicals, polymers, metals, drugs, glass, food,
gasoline, paper, soap and cement; those producing energy from nuclear
'uels; and those processmg materials by methods 1nvolv1ng chemical re-
.actions. The preparation of men qualified to pursue careers in such in-
dustries as these is the purpose of the curriculum in chemical engineering.
rurriculum
The work of the chemical engineer is extremely diversified and con-

sequently his education must be along broad and basic lines. The spirit of
‘research and experimentation is a vital part of the chemical industry and
even those in the undergraduate curriculum need to acquire the sound
scientific background essential to original thought and independent ac-
complishment. The undergraduate curriculum emphasizes the engineer-
ing, the chemical, and the economic principles involved in chemical
processes and operations. The work in chemistry including inorganic,
analytical, physical, and organic chemistry is comparable to that usually
:given to chemists in the first three years with the exception of a reduction
of time devoted to laboratory work. The subjects in mechanical and elec-
trical engineering, in mechanics and metallurgy are designed to supply the
fundamentals of these branches. The work in the chemical engineering
subjects, although distinctly professional in application, is nevertheless
basic in character. Since it depends upon a thorough background in the
sciences, it is postponed until the third and fourth years. It is designed
to develop initiative, sound habits of thought and intellectual curiosity in
the student.
Chemical engineers have played the biggest single role in the atomic

energy field. The future of production of nuclear fuels, the operation and
:design of reactors, and the processing of irradiated materials present a
"multitude of chemical engineering problems. By judicious use of his elec-
tives, the student in chemical engineering may obtain specialized knowl-
edge in the area of nuclear engineering.
iFacilities

The Chemical Engineering Laboratories are provided with pilot plant-
type equipment for studying the principles of fluid flow. heat transfer,
distillation, absorption, drying, crushing and grinding, filtration, agita-
tion, etc. Much new equipment has been installed, and new and special
.apparatus is added from time to time to keep the facilities abreast of recent
developments in the field. Special equipment for research and instructional
purposes is designed and built in the departmental laboratories. In this
way students are given first hand acquaintance with problems relating to
.the actual design, construction, and operation of typical equipment used
in industry.
Opportunities

Opportunities for employment in the chemical, atomic energy, and allied
”fields upon graduation are numerous and varied. Graduates find employ-
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ment in such fields as research and development; production, operation,
and maintenance; management and administration; inspection, testing,
and process control; technical service and sales; estimation and specification
writing; consulting and teaching, and many others. Students desiring to
pursue careers in research and development or in teaching and consulting
work are strongly advised to consider training. In fact, the need for per-
sons who have had advanced training in the field beyond the regular
four-year program is continually increasing.

Chemical Engineering Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credits Spring Semester CreditsCHE 205, Chemical Process Principles e 4 CHE 311, Introductory Chemical'EC 205, The Economic Process Engineering __.__.._.___ 4or ‘ENG 205, Reading for DiscoveryENG 205, Reading for Discovery _ orMA 20], Analytical Geometry and EC 205, The Economic Process 3Calculus II _- ___._..___. 4 MA 202, Analytical Geometry andFY 201, General Physics __..__.___ 5 Calculus III ______.__MS 201, Military Science 11 PY 202, General Physics __....__ 5or MS 202, Military Science 11AS 221, Air Science II _____..._.__ 1 orPE 201, Physical Education _____ 1 AS 222, Air Science 11 _.________._._ l._ PE 202, Physical Education ____ 118 __18

Junior Year
Fall Semester Credits Spring Semester Credit:CH 215, Quantitative Analysis _..____ 4 CH 532, Physical Chemistry __ 3CH 531, Physical Chemistry ______ 3 CHE 412, Unit Operations 11 _____ 3CHE 411, Unit Operations I m 3 EE 320, Elements of ElectricalEM 341, Engineering Mechanics A __ 2 Engineering ______._ 4SS 301, Contemporary Civilization ._ 3 EM 342, Engineering Mechanics B __ 2Elective ____..______ 3 EM 343, Strength of Materials A 2__ SS 302, Contemporary Civilization 3l8 Elective 3

20
Senior Year

Fall Semester Credits Spring Semester CreditsCH 425, Organic Chemistry H__.....__._ 3 CH 426, Organic Chemistry _ ..___.__ 3CHE 415, Chemical Engineering CHE 432, Unit Operations Lab II _ 3Thermodynamics __ 4 CHE 525, Process MeasurementCHE 431, Unit Operations Lab I and Control W 3CHE 450, Seminar ”mam 1 MIM 321, Metallurgy 3CHE 527, Chemical Process '85 492, Contemporary Issues IIEngineering ._ 3 or‘35 491, Contemporary Issues I Elective in Humanities 5or Elective _,.e_.,._._.. . ...___ .....eElective in Humanities 5 _.Elective .._._.,.._...______ 3 18
20See page 131 for information concerning the Humanities Sequence.
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’rofessional Curriculum (Typical Program)
on Semester Credits 5/ ring Semester CreditsIH 401, Special Topics in CHE 523, Process MeasurementInorganic Chemistry 3 and ControlIHE 570, Chemical Engineering CHE 546, Chemical Reaction Rates a. 3Projects 2 CHE 570, Chemical EngineeringIHE 610, Heat Transfer I 3 Projects .HE 660, Chemical Engineering CHE 613, Distillation ~_H _ 3Seminar ”m. l CHE 660, Chemical Engineering‘Y 407, Introduction to Modern Seminar mm. m 1Physics E __.__ 3 Electixe 3Elective “sq—fl 3l — 1515

.33raduare Study
Regulations governing the professional progiam are shown on pages 132

1nd 133.
Graduate work is offered in Chemical engineering leading to the de-igrees of Master of Science and Doctor of Philosophy in chemical engi-

lneering. Superior students who can do so are strongly encouraged to spendlone or more years in advanced study and research since the demand of the
l:hemical industry for persons with training beyond the baccalaureate is
l30ntinually increasing.
1 The chemical engineering staff and research facilities provide unusual
lopportunities for basic and applied work in such important fields as llllld
iflow, heat transfer, distillation, diffusional operations, plastic technology.
[Of current interests are special programs in thermal properties of ma-
;terials at both high and low temperatures, in process measurement and
l:ontrol, the use of radioactive tracers in chemical engineering research,
land condensation in a centrifugal force field.
l For general regulations, the Graduate School Catalog should be con
sulted.

R

Department of Civil Engineering
Professor C. R. BRAMER, Acting Head of the DepartmentProfessors:C. R. MCCULLOUGH, CARROLL L. MANN, jk., C. SMALLWOOD, Ire, M. E. UYANlKAssociate Professors:R. H. BiozLow‘, P. D. CRIBBINS, J. W. HORN, PAUL 7,lAAssistant Professors:MICHAEL AMEIN, E. P. BRANTLY, C, P. FierR, DONALD MCDONALD, ll. E. WAms'Imtructors:N. C. Cosrrs, G. N. OWEN, 111., J. B. SHULER, OKTAY URAL
Civil engineering is one of the broadest of the various fields of engineer-
ing. It deals with the planning, design and construction of buildings,bridges, dams, harbor works, water works, water power facilities, sewage
disposal works, nuclear waste facilities, missile launch l'atilities, and trans
portation facilities including highways, railways, waterways, airports, and\-' On leave.
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pipe lines. The civil engineer's services are in demand by public agencies
as well as by private enterprise. The activities of the civil engineer are
such that opportunities are available for office type as well as field-type
employment and for employment in small communities as well as in large
industrial centers. The breadth in scope of civil engineering and the variety '
of types of employment open to the civil engineer are such that a student .
who does not have a strong predilection for some special branch of engi-
neering may be safely advised to study civil engineering.

Objectives
It is the primary mission of the Civil Engineering Department to offer '

programs of study designed to provide adequate academic preparation to i
those contemplating a career in the civil engineering profession. To this a
end, course work at both the baccalaureate and graduate levels is offered.
The undergraduate program is designed to provide a sound general edu-
cation and at the same time to prepare the student for advanced study in |
engineering either by the continuation of formal education at the gradu-
ate level or by self-study.

Facilities
The Department of Civil Engineering is located in Mann Hall. This;

building provides offices, drafting rooms, and classrooms, as well as labora- -
tory facilities for testing structural materials, soils and bituminous prod— -
ucts; for hydraulic experiments; for studies in airphoto interpretation andl
photogrammetry; for analysis of structural models; for chemical and bio-
logical tests pertaining to sanitary engineering; and for the investigation!
of transportation problems. In addition, the facilities of Mann Hall include.-
a student study room, an auditorium and a departmental library. All off
these facilities have been designed to provide for effective teaching andl
laboratory instruction and to create a scholarly environment.

Undergraduate Curriculum
The Department of Civil Engineering offers two four-year undergradu-

ate curricula: the one, leading to the degree of Bachelor of Science in civil
engineering; the other, to the degree of Bachelor of Science in civil engi-
neering, construction option.
The civil engineering curriculum has been accredited by the Engi-i

neers’ Council for Professional Development. It is a well-balanced program:
of study providing academic discipline in the pure and applied physical
sciences, the humanities and social sciences, and the professional aspects:
of civil engineering including structural, transportation, and sanitary engi‘i
neering, and soil mechanics and foundations.
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Hivil Engineering Curriculum
xor the freshman year see page 130.

Sophomore Year
all Semester Credits Spring Semester CreditsE 201, Surveying I ___.__._______ 3 CE 202, Surveying II «..._... 3IA 201, Analytical Geometry EM 200, Introduction to Mechanics .-_ 3and Calculus 11 ._.____.~__ 4 MA 202, Analytical Geometry.‘Y 201, General Physics __.._ 5 and Calculus III __.__,.._ 4'EC 205, The Economic Process PY 202, General Physics .._..s*_-..____or ‘ENG 205, Reading for DiscoveryN6 205, Reading for Discovery _ 3 oris 201, Military Science 11 EC 205, The Economic Process 3or MS 202, Military Science 1135 221, Air Science 11 l orE 201, Physical Education 1 AS 222, Air Science 11 _ s. __ 1— PE 202. Physical Education .___.._._ 117 ——20

Junior Year
tall Semester Credits Spring Semester CreditsSE 305, Transportation CE 306, TransportationEngineering I ..._...— 3 Engineering ll c .____._____ 3HE 321, Materials Testing Lab I 2 CE 322, Materials Testing Lab 11 .._e 2ER 382, Hydraulics ”H...“ 3 CE 324, Structural Analysis I _________ 3NM 301, Solid Mechanics I ..._—.._ 3 EM 302, Solid Mechanics Il 3MA 301, Difierential Equations I .._... 3 ME 301, Engineering Thermo-éS 301, Contemporary Civilization 3 dynamics 1 .—._..s . __ 3Elective __..____.______._ 3 SS 302, Contemporary Civilization 3i _ Elective 1. _.._ M... _._.._~- 320 __20

Senior Year
Fall Semester Credits Spring Semester CreditsSE 425, Structural Analysis 11 ..M..__ 3 CE 428, Structural Design II _,.____ 3HE 427, Structural Design I ”c 4 CE 482, Water and Sewage Works _ 3CE 442, Soil Mechanics . .__..__ 3 CE 493, Professional Practice 11 .__ -.._ 1DE 481, Hydrology and Drainage .._ 2 BK 320, Elements of Electrical317: 492. Professional Practice I ..._— 1 Engineering m- 49’58 491, Contemporary Issues I '85 492, Contemporary Issues 11or orElective in Humanities “..._ 3 Elective in Humanities _ 3Elective c__.._s.__ _ 3 Elective -c». s 3

19 17

CONSTRUCTION OPTION
Professor CARROLL L. MANN, JR., In Charge
The curriculum in civil engineering construction option is designed tosuit the needs of students who are especially interested in the construc-tion phases of civil engineering. It includes the core course requirements5Sn page 131 for lnfonnoflon about the Humanities Sequence.
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in the physical sciences and the social sciences and humanities as estab--lishcd for all engineering curricula offered at North Carolina State Col--lege. It differs from the civil engineering curriculum in that special emphasis =
is given to the construction aspects of civil engineering. To this end theix
curriculum includes a four-semester sequence of courses in estimates and:costs and construction planning and organization. The courses unique to
this curriculum are designed to provide academic discipline in the engi-
neering, planning, and management aspects of construction.

Construction Option Curriculum 1
For the freshman year see page 130.

Sophomore YearFall Semester Credits Spring Semester Credit:CE 201, Surveying I _._.____ 3 CE 202. Surveying II _.._____ 3MA 201, Analytical Geometry EM 200, Introduction to Mechanics __ Iand Cultulus II 4 MA 202, Analytical GeometryPY 201, General Physicsm_ and Calculus III 4'EC 205, The Economic Process PY 202, General Physics __ 5or 'ENG 205, Reading for DiscoveryENG 205, Reading for Discovery _ 5 orMS 201, Military Science II EC 205, The Economic Process m. 5or MS 202, Military Science IIAS 221. Air Science 11 -E._ 1 orPE 201, Physical Education _—2 1 AS 222, Air Science II 1__ PE 202, Physical Education ___._ 1l7 ——20
Junior YearFall Semester CreditsCE 321, Materials Testing Spring Semester CreditsCE 322, Materials TestingLaboratory I 2 Laboratory II __ 2CE 361, Estimates and Costs I _._ 3 CE 324, Structural Analysis I __ _..._ 3EC 312, Accounting for Engineers 3 CE 362, Estimates and Costs II 3EE 320, Elements of Electrical EM 302, Solid Mechanics II 3Engineering __“ 4 ME 301, Engineering Thermo-EM 301, Solid Mechanics I __.____ 3 dynamics I _.3SS 301, Contemporary Civilization _ 3 SS 302, Contemporary Civilization __ 3Elective I. 3 Elective _. 3

21 20
Senior YearFall Semester Credits Spring Semester CreditSCE 427, Structural Design I m 4 CE 429, Structural Design III H _ 3CE 461, Project Planning CE 443, Foundations “3and Control I _ 3 CE 462, Project PlanningCE 485, Elements of Hydraulics and Control II 3and Hydrology *i 2—- 3 CE 464, Legal Aspects ofCE 492, Professional Practice I ._ l Contracting __, a 3'SS 491, Contemporary Issues I "SS 492, Contemporary Issues IIor orElective in Humanities 3 Elective in Humanities 3Elective _ 3 Elective

17 18' See page 131 for information about the Humanities Sequence.
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’Professional Study in Civil Engineering

Fifth-year programs of study leading to the professional degree of Civil
Engineer are offered in the following specialty fields: sanitary engineer-
ing, soil mechanics and foundation engineering, structural engineering
.and transportation engineering. The fifth-year curricula, which are made
-up of advanced course work, are offered as a continuation of the four-year
undergraduate program and are designed for students who are desirous
.of becoming technically proficient in one of the specialty fields of civil
engineering. The following curricula are illustrative of the fifth--year pro-
grams of study. It is to be understood houever that a curriculum for a
:given student is designed in consultation with his adviser to suit his par-
ticular interests.

Regulations governing the professional program are shown on pages
132 and 133.

SSanifary Engineering Curriculum
Professional

”all Semester Credits Spring Semester Credits
315 571, Theory of Water CE 572, Unit Operationsand Sewage Treatment ._.a 3 and Processes inSE 573, Analysis of Water Sanitary Engineering 3and Sewage ______ CE 508, Civil Engineering Projects 2CE 598, Civil Engineering Projects _..___ 2 CE 672, Advanced ‘Water andSE 671, Advanced Water Supply Sewage Treatment 4and Sewerage _ 4 Electives 6Elective _ — 3 »~—-1515

-50il Mechanics and Foundation Engineering Curriculum
Professional

Fall Semester Credits Spring Semester Credit:
CE 525, Advanced Structural CE 524, Analysis and DesignAnalysisI 3 of Masonry Structures 3t'31: 548, Engineering Properties CE 544, Foundation Engineering 3_ of Soils I _ ,. 3 CE 549, Engineering PropertiesICE 64l, Advanced Soil Mechanics e. of Soils II 3i"MA 405, Introduction to Deter- CE 6’12, Advanced Soil Mechanics 3minants and Matrices Elective 3Elective . a l

H 0‘onanon
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Structural Engineering Curriculum

Professional
Fall Semester Credits Spring Semester Credit:
CE 525, Advanced Structural CE 544, Foundation Engineering 3Analysis I —_.___._ CE 626, Advanced StructuralCE 625, Advanced Structural Design IIDesign I CE 526, Advanced StructuralEM 551, Advanced Strength Analysis 11 3of Materials ____.__.____..__._ EM 602, Elastic Stability 3MA 405. Introduction to Deter- Elective 3‘minants and Matrices .______ —Elective 8 15

15

Transportation Engineering Curriculum
Professional

Fall Semester Credits Spring Semester Creth't:
CE 515, Transportation Operations __ 3 CE 601, Transportation Planning 3CE 516, Transportation Design— 3 CE 602, Advanced TransportationCE 603. Airport Planning Design 3and Design CE 604, Urban TransportationElectives .—___— 6 Planning 3__._ Electives 615 __15
Graduate Study in Civil Engineering
The graduate degrees offered by the Civil Engineering Department are:

the Master of Science in civil engineering and the Doctor of Philosophy. 2
At North Carolina State College, facilities for research and graduate in-.-
struction are available in the areas of sanitary engineering, soil mechanics:
and foundation engineering, structural engineering and transportation]
engineering. For additional information concerning graduate study op-r
portunities in civil engineering, the current issue of the Graduate Schooll
Catalog should be consulted. 1

Post-Baccalaureate Study in Civil Engineering Related to Other Fields
Transportation Engineering and City and Regional Planning

There exists a growing need for the coordination of transportation facili-i
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 Planning is offered through the combined:
resources of the Department of Civil Engineering at North Carolina State!
College and the Department of City and Regional Planning at the Univerr
sity of North Carolina. Qualified students have the opportunity to schedule!
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:heir courses of instruction to enable them to qualify for both advanced
iegrees.
The program is designed for students who are desirous of becoming tech-

iically proficient in both the fields of transportation engineering and city
and regional planning. The minimum residence requirements include two
icademic 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 supplementary
:ourses important to both endeavors and a thesis. A bachelor’s degree in
engineering, including a knowledge of transportation engineering, from
,in institution of recognized standing is required for admission to the pro—
gram. Applicants who do not meet these requirements in full may submit
their credentials for examination and consideration.

Further information concerning the joint program may be obtained from
the Department of Civil Engineering at North Carolina State College or
r'rom the Department of City and Regional Planning at the University of
North Carolina.

Water Supply and Waste Treatment
In recognition of the need by industry for personnel with training in

Ivater supply and the abatement of water pollution, the Civil Engineering
Department suggests that students in the many curricula leading to posi-
.ions in industry (food processing, textile chemistry, pulp and paper tech-
iology, chemical engineering, zoology and others) consider courses of
nstruction in sanitary engineering for advanced undergraduate electives,
1nd minor sequences for advanced degrees. Among the courses appropriate
or such students are the following: CE 482, Water and Sewage Works;
SE 571, Theory of Water and Sewage Treatment; CE 573, Analysis of
Nater and Sewage; CE 673, Industrial Water Supply and Waste Disposal;
'ind CE 674, Stream Sanitation.

Department of Electrical Engineering
’ro/essor G. B. HOADLZY, Head of the Department’rofesson:W. J. BARCLAY, A. R. ECKELS, G. E. SCHAFER, W. D. STEVENSON, JR.. issociate Professors:N. R. BELL, K. B. GLENN, A. J. Gozrzz, E. G. MANNING, W. C. PEITZRSON, E. W. WINKLn‘ lxsistant Professor:F. L. THURSTONE, .mtructon:D. I. FAIRBANKS, P. B. JOHNSON, F. S. Knauwr, T. E. McENALLY, P. N. MARINOS, J. Pch,W. P. Sucmvns, T. B. SMILEY
The purpose of the undergraduate curriculum is to train young people,
Hither for active work in a challenging and diversified field, or for further
“'tudy on the graduate level. To achieve this a thorough grounding is given
411 engineering science, followed by a solid foundation in Fundamental
electrical theory, and by advanced subject matter of sufficient breadth to
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insure adequate preparation for a dynamic profession. This background
is essential for success. whether the particular field be automatic control,
computers, communications, telemetering, electronics, the design of elec-
trical equipment, the manufacture of electrical equipment, electric power
production, the utilization of electric power, electronics in medicine, in-
strumentation or any other one of the vital fast developing fields using
electricity either as muscles or as nerves.

Curriculum
The curriculum in electrical engineering includes comprehensive train-

ing in mathematics and physics—the fundamental sciences—and adequate
training in allied branches of engineering. Most courses are accompanied
by coordinated work in the laboratory and drill in the application of
theory by means of carefully planned problems.
Each student has a choice of at least two out of eight senior elective

courses in the department, and also has a choice of four courses from any
of the offerings at State College. Near the end of the sophomore year, each
student is asked to consider his electives and to plan a coordinated pro
gram of courses suited to his particular needs and interests.

Examinations are given each week to sophomore students in the electri-
cal engineering course. In the junior year, examinations are given every
three weeks, and in the senior year, they are given about every five weeks.
This decreasing frequency of examinations is intended to encourage the:
student to assume more and more responsibility for the success of his own'
program.

Facilities
The Electrical Engineering Department is housed in Daniels Hall. In.

addition to offices and classrooms this building provides laboratories for:
the study of servomechanisms and control, electronics and communications,
circuits, instrumentation, illumination, computers, and electrical machin-
ery. There are also a student study room, a shop, and a number of research
laboratories.

Also available to the student are the services of an IBM 650 computer?
for research.

Graduation Requirements
Requirements for graduation are passing grades in the courses listed in:

the electrical engineering curriculum, passing of 147 credit hours, a grade
point average of 2.00 or better, demonstration of proficiency in written
English, tested in the junior year. Students receiving D grades in both
ENG 111 and ENG 112 will be required to repeat ENG 111.

Attendance at two professional electrical engineering society meetings
of state-wide or larger scope, once in the spring of the junior year and
once in the fall of the senior year, is required. Attendance at the three
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ibsection meetings is considered the equivalent of one state-wide meet-
ig, in meeting this requirement.
Also a minimum of six continuous weeks of gainful employment is

equired. This employment may be as laborer, subprofessional, or profes-
onal assistant in any of the following fields: industrial manufacturing,
~epair service, or sales; industrial engineering or scientific research; engi—
—eering or architectural design and drafting; engineering exploration,
1rveying, or reconnaissance; construction of engineering works. Techni-
11 work while in military service or for a school does not satisfy this
aquirement.

l The student is responsible for obtaining his employment and supplying
itisfactory evidence thereof to the department. This evidence will consist
Ea letter from the employer to the head of the department setting forth
.1clusive dates of employment; character of work performed; and an evalu-
.ion of the student’s work.

uudent Activities
Close coordination with the work of the professional electrical engineer-

ig societies is maintained through the AIEE-IRE Joint Student Branch
hich meets twice a month. Faculty advisers assist the students in bring-
ng to these meetings practicing engineers. The Joint Student Branch also
)onsors departmental activities such as picnics for new students and de—
artmental participation in the Engineers’ Fair.
An active chapter of Eta Kappa Nu, the national honorary electrical
Jgineering fraternity, undertakes numerous important projects in addi-
on to holding two initiation banquets yearly.

electrical Engineering Curriculum
ir the freshman year see page 180.

Sophomore Year
‘ll Semester Credits Spring Semester Credits
EC 205, The Economic Process 3 “ENG 205, Reading for Discovery 3201, Elementary Circuits EE 202, Elementary Circuitsand Fields 4 and Fir-ids .e 4A- 201, Analytic Geometry MA 202, Analytic Geometryand Calculus II .___.__ 4 and Cairulus III 4' 201, General Physics . ._- __ __ 5 FY 202, General Physics 5‘43 20], Military Science II ‘MS 202, Military Science II; or or39 221, Air Science II i~__ a. 1 ‘AS 222, Air Science II I’E 201, Physical Education _ _.._ 1 “PE 202, Physical Education 1

18 18l\Students excused from mil‘tary or air science and/or physical education will schedule equivalentcredits outside their departments.See Page l3] for information about the Humanities Sequence.
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Junior Year

Fall Scmmtrr Credits Spring Semester Credits
EE 301, Intermediate Circuits and EE 302, Intermediate CircuitsFields .. 4 and Fields _..._..____ 3EE 305, Electrical Machinery _ 4 EE 314, Electronics —_ 4EM 200, Introduction to Mechanics e 3 EM 301, Mechanics I (Solids) _ 3MA 301, Dillcrcntial Equations 3 ”PS and AM ElectiveSS 301, Contemporary Civilization 3 SS 302, Contemporary Civilization _..__. ElectiveI7 ——19

Senior Year
Fall Semester Credit: Spring Semester Credits
EE 411, Electrical Engineering EE 402. Advanced CircuitsSenior Seminar -W___l and Fields 3BE 40], Advanced Circuits and EM 321, Strength of Materials I 3Fields ____ ME 303, Engineering Thermo-ME 301, Engineering Thermo- dynamics III _. 3dynamics I “M 3 'Senior Humanities'Scnior Humanities 3 Departmental ElectiveDepartmental Elective 3 Elective __ 5and AM Elective 3 —-Elective 3 18

19

Professional Degree
A fifth, or professional, year of study is offered in electrical engineerirt

as a continuation of the four-year undergraduate program. This fifth yea
of study offers specialized and advanced course work leading to the degrf
of electrical engineer. Each student taking this fifth year work has hf
program of courses planned to meet his individual needs. Regulatior
governing the professional degree are shown on pages 132 and 133.
Graduate Study
The Department of Electrical Engineering offers the Master of Scien

and the Doctor of Philosophy degrees. Graduate work in electrical eng
neering at the first-year or master’s level is limited to one or two areas
specialization. In the more advanced study for the doctorate a comprehe
sive understanding of all fields of electrical engineering is required, at
specialization appears in the research problem undertaken.
Advanced courses of a general and fundamental nature, such as elect‘

network synthesis and electromagnetic waves, are recommended for
graduate students in electrical engineering, and are required of those w-
plan to carry their advanced studies to the level of the doctorate. Mir‘
sequences of study in advanced mathematics or physics are planned to
the needs of individual students.

' See page 13l for information about the Humanities Sequence." To be chosen from MA 302, 40], 405, 511 or 522 or PY 407 or ST 36l, PY 552.“' To be chosen from MA 302, 401, 405, SM or 522 or ST 36], FY 552.



ENGINEERING 149
Recipients of graduate degrees in electrical engineering at North Caro-
na State College are in continual demand. Alumni hold important posi-
ons in the research laboratories of industry, government, and universi-
es, in the teaching profession, and in the administrative and engineering
apartments of manufacturing corporations, utility companies, and gov-
“nment agencies.
For further information concerning graduate study in electrical engi-
eering, the current Graduate School Catalog should be consulted.

Department of Engineering Mechanics
‘ofessor P. H. MCDONALD, Head of the Department'o/essor:ADOLPHUS MITCHELL‘socz‘ate Professors:M. H. CLAYTON, R. A. DOUGLAS, JOHN E. Gmrmsiting Associate Professor:SHOU-LING WANG:sistant Professors:J. A. EDWARDS, J. P. LAMB, G. W. MIDDLETONstructors:JAMES U. CROWDER, Joe W. REECE‘
1 a large portion of the contemporary engineering world there is a distinct
:quirement for persons whose educational background encompasses con-
mtrated study Within the broad domain of engineering science, persons
.ith the ability to analyze as well as synthesize across~the-l)oard modern-
;e complexes. Such a diversified background—which demands vigorous
reparation in those disciplines concerned with macroscopic as well as
iicroscopic behavior of matter—is provided in the curriculum adminis-
'red by the Department of Engineering Mechanics.
Graduates of this interdisciplinary engineering sciences program will
iscover wide Vistas of professional opportunity including teaching, funda-
mental engineering research, and applied research-development. In addi-
on, those who desire to pursue their formal education to the master and
actoral level will find that the engineering mechanics program provides
very sound foundation for graduate study in engineering.
Aside from its own undergraduate program the department fulfills an
nportant service function in the engineering school as a whole by pro-iding a core of fundamental courses——in solid and fluid mechanics—for
ther undergraduate engineering curricula.
On the graduate level the department offers a full slate of courses cover-

lg the basic principles of generalized continuum mechanics along with
16 more specialized areas of solid and fluid mechanics. These courses have
em designed to be useful to those who desire to concentrate in mechanics
3 well as those whose primary field of study requires a rigorous back-
round in some phase of mechanics.
On leave
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Curriculum
The undergraduate program in engineering mechanics provides concen-

tration in solid and fluid mechanics, microscopic behavior of materials,
thermodynamics and transport phenomena, electric-magnetic circuits and
fields in addition to a foundation of classical and modern physics, mathe-
matics, chemistry, and humanities-social studies.

In the senior year these diverse studies are brought to bear on typical
contemporary engineering systems in which interactions of many physical
phenomena must be considered. Senior elective sequences in space mechan-
ics and systems analysis-synthesis are also available.

Facilities
The Engineering Mechanics Department is housed in Riddick Labora-:

tories Building. The department’s laboratories include instruments and.
apparatus for studying the prime variables of mechanics and the pheno~
mena in which they occur. Special emphasis is placed on the theory of:
transducers and sensors such as accelerometers, hot wire anemometer, loadt
cells, pressure probes, electric resistance gages, and the associated recording:
apparatus. Equipment is available to analyze the behavior of gyroscopese
the stress and strain optic tensors, yielding experiments, and the propaga:
tion of wave motion in solids; streamline patterns, pressure distributions:
shock wave configurations, and boundary layer profiles.

I“Engineering Mechanics Curriculum

Freshman Year
Fall Semester Credits Spring Semester Credi:
CH 101, General Inorganic Chemistry _ 4 CH 103, General and QualitativeH1 205, The Modern Western World 3 Chemistry _________ 4ENG 111, Composition ..... 3 ENG 112, CompositionE 100, Introduction to Engineering .— 1 MA 201, Analytic Geometry andMA 102, Analytic Geometry and Calculus II 4Calculus I . m... _ _Wa 4 FY 201, General Physics ____5ME 102, Engineering Graphics 11 ._ 2 MS 102, Military Science 1MS 101, Military Science I oror AS 122, Air Science I ___~_a 1AS 121, Air Science I .. .... , w- 1 PE 102, Physical Education _.__,.W_‘lPE 101, Physical Education . l __._ Ii19 ‘

This curriculum is effective beginning September, 1963. Prior to then, the curriculum Vemploy a transitional freshman year in common with all engineering curricula as found;page 130.
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Sophomore Year

,ll Credits Spring Credits
, 201, Elementary Circuits RE 202, Elementary Circuitsand Fields _______._._ 4 and Fields 4JG 205, Reading for Discovery _ 3 EC 205, The Economic Process 3A 202, Analytic Geometry MA 301, Differential Equations 3and Calculus III 4 MIM 201, Structure and Properties202, General Physics ___________._ 5 of Engineering Materials __5 201, Military Science 11 EM 200, Introduction to Mechanics _or MS 202, Military Science 11221, Air Science II_1 or201, Physical Education _....__.____ 1 AS 222, Air Science II_1PE 202, Physical Education 118 _.18

Junior Year
,ll Semester Credits Spring Semester Credits

414, Electronics ____ EM 302, Solid Mechanics 11 ~_.__...__ 3.11 501, Solid Mechanics I 3 EM 304, Fluid Mechanics II ~_ __ 3'4 303, Fluid Mechanics I .______ MA 511, Advanced Calculus IA 405, Introduction to Determi- ornants and Matrices _.__._~ 3 ST 361, Statistics for Engineers 3.E 301, Engineering Thermo- ME 302, Engineering Thermo-dynamics I H_ .__._._ 3 dynamics 11 “we“j 301, Contemporary Civilization 3 SS 302, Contemporary Civilization 3_ Elective ._... _ __18 -—18
Senior Year

Ill Semester Credits Spring Semetter Credits
M 401, Experimental Mechanics I __ 3 EM 402, Experimental Mechanics II __ 3.‘Jrricula Elective (Mechanics) .m- 8 Curricula Elective (Mechanics) 3A 512, Advanced Calculus 11 SS 491, Contemporary Issues . __ 5or Electives _. .__._._.__.____ 6362, Statistics for Engineers c..___ 3E 502, Heat Transfer c..c._._~..~__ 3 ‘5Elective _________ 3

15
iraduate Study
The Department of Engineering Mechanics offers graduate studies lead-

ng to the degree of Master of Science.
' Studies in mechanics at the graduate level normally will include initial',2.ourses in the areas of both solids and fluids to augment contemporary

’fferings in continuum mechanics These courses provide a backgroundjuitable for subsequent specialization in such fields as elasticity, plasticity,
’1‘ vibrations in solid mechanics; ideal viscous, or compressible fluid flow:$5 Well as in the more generalized behavior of matter encountered in the
tudy of rheology.
l
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Recipients of advanced degrees in merhanics are in demand for researct

and development endeamrs in the engineering field, in the establishment
of both J)Ii\’d[c industry and government. Increasing numbers of thesr
men are thoosing the oppoituniiies afiolded as members of the facultie
oi engineering schools and colleges.

Department of Engineering Research
N. \V. CO\NER, DirectorResearch Pro/e550”;R. la Stoops, H. H. STADFLMAIERResearch Aston/He Profetwrs:F. M thll\l[)\u\, Hun. PALHOLR IIIRnrmc/i A\ uciriles:K. R 13mm, \ W. DIRIHSHIRE, A. E. LtctERI'mling Rewmc/l Associate:J, D StiioistiRacurrh Anistmilt:(. il‘Hle. J V, Humr, C. E. Scot'r, R. B. MorFtTr, J. SINGLFTARY, JR., ERNEST Hmso\, JR.l‘VDlSlRl-H EV'IF\<ION StanceRert'unh memsor and Head:W, C. Brit.Retemr/i anmerrx.‘J. R ()mu'm. W. G, YAMKMOTOResearch ’1_Yitl(tlllt‘\.'S. D. C(mum. L. B. McGtE, J. R. HARTChemital Friginrer:I. A. chovIridmfrial 5/ rciaIth.‘F. I. Emmi:hilNERNIS Risrutcn LABORATORYChief Engineer.-W. T. hiCDklNIELOre Drem'ng 14 riginects:I. RFDIKI‘R. T. J. WRtmrrChemical [’ngineer:P. N. SALES
The Department of Engineering Research gixes strong support and e
couragement to the manv research programs conducted within the Scho
of Engineering. The establishment and maintenance of the top rate D.
partment of Engineering Research is a true sign that the College and U
School of Engineering are fully aware of the contributions research mak
to effective teaching.
The School of Engineering, 3 part of North Carolina’s Land-Grant Ct

lege, serves the industrial life of the State by offering a broad program
service and experimental aid through its Department of Engineering F
search. Many State industries bring problems to the school and the as:
ciation between the department and the State industries is being strengt
ened constantly. The department's service is further strengthened throu
its close cooperation with the North Carolina Department of Conser'
tion and Development. Particular encouragement and assistance a
granted investigations that give promise to new North Carolina industI
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iacilities
The Department of Engineering Research, established originally in

:92?) as the Engineering Experiment Station, maintains laboratories and
: fulltime staff which devotes its time exclusively to experimental work.
:“he department’s operations are carried out in close cooperation with the
:dministration and faculties of the teaching departments. The abilities of
he various departments of engineering are combined through the depart-
nent so that the complete research capacity of the School of Engineering
savailable for experimental work in any field. The department also acts
3 the administrator for the school in negotiations involving research pro-
Trams done for private industry and for governmental agencies.
' The Minerals Research Laboratory in Asheville is engaged in the ex-
hansion of North Carolina mineral production through facilities for the
rievelopment of improved processes of mineral concentration, or exami-
nation and appraisal, and chemical analysis.
The Industrial Extension Service was created by the 1955 General As-

:embly. Its objective is to provide technical assistance to the State's small
ndustry and to promote utilization of its natural resources.

Kesearch Programs
The research capacity of the nation is being used for national security.

:{esearch facilities of colleges and universities are utilized for defense
york. The School of Engineering at North Carolina State College is play-
ng a leading roll in the area of national security. Several research pro-
:rams sponsored by the government agencies have been in progress for
ueveral years; the school’s capacity for expanded service is large.
Research in progress includes work being done for the Air Material

‘lommand of the U. S. Air Force, the Office of Ordnance Research, the
3ureau of Ships, the Wright Air Development Center, Redstone Arsenal,
ind the Texas Company. Work is included in the fields of structural clay
oroducts, radiant heating, stress analysis, rotational speed deviation meas-
urements, tannin extraction, recovery from fish waste, erosion of plastics,
fuel oils, precipitation hardening and diffusion in alloys and electronics.
Upon their conclusions, results of the engineering investigations arepublished as bulletins so that the information obtained is available to the

‘Dublic and is contributed to the total field of technical knowledge. A com-
Olete list of the bulletins published to date or any other information per-talning to the operation or availability of the facilities of the department
will be furnished upon request.

flesearch Fellovnhips
1. To assure wider benefits for both graduate and undergraduate students
Irom the engineering research activities, the department offers several re-search fellowships and employs some of the more promising and deservingstudents as assistants in the laboratory on a part-time basis.
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Department of Industrial Engineering

Professor Cut-TON A. ANDERSON, Head of the DepartmentProfessors:R. G. CARSON, JR., R. W. LLEWELLYNVisiting Professor:R. WILLARDAssistant Pro/essors:'R. ALVAREZ, R. L. COPE, C. E. HUNTERInstructors:BIMAN DAS, 'H. A. KNAPPENBERCER, A. L. PRAK, G. E. TUCKER, W. Woo
Industrial engineering is a relatively new branch of the engineering pro
fession. It has seen its greatest growth beginning with the industrial expan-
sion in the war years. As a college curriculum, industrial engineering is
the result of a demand by industry for graduates who are trained in the
fundamentals of engineering and who have acquired a knowledge of the
principles involved in planning, operating, and controlling the operation
of an industrial enterprise.
Curriculum

It is the industrial engineer's job to transform plans, specifications and.
blueprints into plant, equipment and personnel to create the product. Hd
is concerned also with controls and plans for the profitable and continued
operation of an existing plant.
The industrial engineering program at North Carolina State College

has been planned with this viewpoint in mind. After the first year, whicl:
is common with all other branches of engineering, the curriculum includes
subject matter in industrial organization and management, motion ano
time study, plant layout, quality control, job evaluation, accounting per:
sonnel and labor relations and production control together with othei
specialized courses which help develop a background and technique f0'
understanding our modern industrial system.
The industrial engineering curriculum has been inspected and accre

dited by the Engineers’ Council for Professional Development.
Graduation Requirements
A minimum of six weeks of continuous, gainful employment is re:

quired. This employment may be any level from laborer to supervised
The work performed should be related to industrial activities concerne
primarily with production and manufacturing, maintenance, or manag:
ment control functions. The student assumes responsibility for obtainir:
his own employment and making arrangements with his employer to pr‘
vide evidence thereof to the head the Industrial Engineering Department
A letter from the employer stating the extent and dates of employment;
description of work performed, and an evaluation of the student’s p6;
formance is suitable evidence. In general the student should plan to tab
such employment between his junior and senior years.
' On leave
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Student organizations within the department include a chapter of the
imerican Institute of Industrial Engineers. This student function has
emonstrated its calibre by ranking high in the Annual Student Award
very year in competition with the AIIE chapters at other institutions.
Jepartmental and student activities of a professional and a social character
re sponsored by the organization.
An active chapter of Alpha Pi Mu, the industrial engineering honor

ociety, gives recognition to the outstanding students in the junior and
enior classes. The membership annually undertakes projects of value to
ndustrial engineering students and the department.

llfldUSh'IOi Engineering Curriculum
"or the freshman year see page 130.

Sophomore Year

"Junior

fall Semester Credits
ZHI 205, The Modern WesternWorldorENG 205, Reading for Discovery __ 3E 201, Industrial Engineering I __ 3E 217. Machine Tools —_ lE 218, Metal Forming ____...____ 14A 20], Analytical Geometry andCalculus II M___.._ 4‘Y 201, General Physics 5I13 201, Military Science IIorIS 221, Air Science II mm. _m l’E 201, Physical Education -u.__ l

19

Tall Semester Credit:
3C 312, Accounting for Engineers ,m— 33M 841, Mechanics A (Statics) __ 2E 503, Industrial Engineering III _ 4MA 301, Differential Equations I ._~_ 3iS 301, Contemporary Civilization __ 33T 36l, Statistics for Engineers u 3Elective .._ 3
x 21

Spring Semester Credits
'ENG 205, Reading for DiscoveryorHI 205, Modern “lestern \Vorld c 3IE 202, Industrial Engineering II 3MA 202, Analytical Geometry andCalculus III e .u. a... 4FY 202, General Physics 5PSY 200, Introduction to Psychology u 3MS 202, Military Science IIorA5 222, Air Science II 1PE 202, Physical Education I

20

Year
Spring Semester Credits
E‘VI 342, Mechanics B (Dynamics) we 2IE 303, Industrial Engineering IV 4“‘"MA 405, Introduction to Determi-nants and Matrices u.._ 3SS 802, Contemporary Civilization 3"'ST 362, Statistics for Engineers ch 3Elective 3

18'See Page l3l for information about the Humanities Sequence." Protiwho failelency in written expression to be demons. . trated at the beqinning of the luniar year. Studentsb this test are. required to take additional work in the English Department as recommendedH. Av the lndustrlal Engineering Department head.I the end of the sophomore year, students In the Industrial Engineering curriculum will bengmltted to choose between two sequences of four courses each in their junior and senior years.e sequences are (1) Math 405, ST 362, IE 40l, and IE 402; and (7) MIM 201, IE 350, IE404/.lE 5l5. 'The first sequence is designed to emphasize mathematical techniques in managementdecr.slon.makmg. The second series emphasizes work relating to production and manufacturingengineering. More active participation in the technical aspects of planning, tooling, and improvlngManufacturing operations w'll be expected from graduates who take the latter sequence. At leastOne of the above sequences must be completed to fulfill graduation requirements.
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Senior Your

Semester Spring Credit:
EE 3211, Principles of Electrical EE 3212, Principles of ElectricalEngineering _._,.________.__.__ 4 Engineering _u___-____.__ 4EM 343, Strength of Materials A "IE 402, Industrial Engineering"IE 401, Industrial Engineering Analysis _____.______.__Analysis _____.________ 5 'SS 492, Contemporary Issues 11IE 451, Seminar W_.____ 1 orME 501, Engineering Thermodynamics _ 3 Humanities Elective‘SS 491, Contemporary Issues I Technical Electiveor ElectiveHumanities Elective 3 —Elective 3 16

19

Professional Study
A fifth, or professional year of study is offered in industrial engineering

by means of specialized and advanced course work. A student may elect a
speciality area in consultation with his adviser and then develop a pro-
gram of study which suits his interests. A student may specialize in produc-
tion engineering, in decision-making processes as related to industrial en-
gineering, or in administrative engineering. Typical programs in each of
these areas are presented below. This fifth year of study leads to the pro-
fessional degree in industrial engineering. Regulations concerning the
professional program are shown on pages 132 and 133.

Production Engineering
Fall Semester Credits Spring Semester Credits
IE 515, Process Engineering 3 IE 404, Introduction to ToolIE 517, Automatic Processes 3 Engineering 3ST 515, Experimental Statistics IE 543, Standard Data ___________ 3for Engineers 4 IE 546, Advanced Quality Control _ 3Elective 3 IE 581, Project Work _____ 3IE 581, Project Work 2 ST 516, Experimental Statistics_ for Engineers ________ 315 ———‘15
" See page 131 for information about the Humanities Sequence."' At the end of the sophomore year, students in the Industrial Engineering curriculum will be permit?”to choose between two sequences of four courses each in their junior and senior years. The sequencer;are (1) Math 405, ST 362, IE 401, and IE 402‘ and (2) MIM 20], IE 350, IE 404, IE 515. The firéljsequence Is designed to emphasize mathematical techniques in management decision making. Th"1second series emphasizes work relating to production and manufacturing engineering. More acfiparticipation In the technical aspects of planning, tooling, and improving manufacturing operaticwill be expected from graduates who take the latter sequence. At least one of the above sequenmust be completed to fulfill graduation requirements.
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Industrial Engineering

::1le Semester Credits
, E 521, Control Systems andData Processing ____._.__.__ 3651, Special Studies inIndustrial Engineering 5CT 515, Experimental Statisticsfor Engineers _____.._____ 4Electives_—5

15

Spring Semester Credit:
IE 546, Advanced Quality Control 3IE 62], Inventory Control Methods _ 3IE 651, Special Studies in Indus-trial Engineering _______ 3ST 516, Experimental Statistics

Administrative Engineering
1.4111 Semester Credits
CC 504, Principles of Cost Accounting _ 32C 525, Management Policy andDecision MakingIC 531, Management of IndustrialRelations,T 515, Experimental Statisticsfor EngineersElective

p.‘ menu-u!»

for Engineers 3Elective 3
15

Spring Semester Credits
EC 505, Principles of Cost Accounting _ 31E 531, Quantitative JobEvaluation Methods ____._ 5IE 546. Advanced Quality Control N... 5IE 551, Standard Costs forManufacturing _..____...__ 3ST 516, Experimental Statisticsfor Engineers _. _ 3

15
Graduate Study
For general regulations, the Graduate School Catalog should be con-:ulted. Graduate work is offered in industrial engineering leading to the

degree of Master of Science in industrial engineering.

FURNITURE MANUFACTURING AND MANAGEMENT
Any curriculum in the School of Engineering has as an aim the prepara-Lion of men capable of handling the technical problems arising in the

obs which they undertake. \Nhere industry is already equipped withiualified engineers, the new employee with a basic engineering education
:an be given on-the-job training in analyzing and solving the special prob-ems peculiar to the particular plant or industry.

In the case of the furniture industry, practically no experienced engi-
neers exist. To be of service, the College must emphasize to a greater
extent the application of engineering principles to the problems of the:umiture industry This can be done effectively only if the instructional
Staffis aware of the problems of the industry from direct contact and not
merely from the academic discussion and the available literature. Conse-
quently, the program has been worked out in conjunction with repre-
sentatives of the manufacturers. Their viewpoint is based on a survey
made among the entire membership of the Southern Furniture Manufac-
turers’ Association. Results of the survey indicate an overwhelming in-
ierest in college training to prepare men for work in this industry.
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Curriculum

It is the purpose of the curriculum offering the degree of Bachelor of
Science in furniture manufacturing to prepare graduates for technical and,
eventually, executive positions in the furniture industry. The curriculum
emphasizes the application of engineering to furniture manufacturing.
Related subjects covering management, labor relations, accounting, market-
ing and sales stress the technical as well as the human side of modern
production methods and techniques.
Graduation Requirements
A minimum of six weeks of continuous, gainful employment is required.

This employment may be at any level from laborer to supervisor. The '
work performed should be related to industrial activities concerned pri-
marily with production and manufacturing, maintenance, or management
control functions in a furniture manufacturing plant. The student assumes
responsibility for obtaining his own employment and making arrangements
with his employer to provide evidence thereof to the head of the Industrial
Engineering Department or the professor in charge of the Furniture Manu~
facturingr and Management curriculum. A letter from the employer stating
the extent and dates of employment, a description of work performed, and
an evaluation of the student’s performance is suitable evidence. In general
the student should plan to take such employment between his junior and:
senior years.

Student Activities
The Industrial Engineering Department sponsors the Furniture Club,

which is operated by the students. All students in the curriculum are eligi-
ble for membership in the organization. The club brings in speakers from
industry and holds social gatherings for the students.

Furniture Manufacturing and Management Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credits Spring Semester Credit
ENG 231, Basic Speaking Skills _ 3 ENG 203, Reading for Discovery ~__. 3H1 205, The Modern Western World 2 IA 203, Technical Sketching 2PH 201, Logic . .-.._ 3 FOR 201, IVood Properties ..- a- 3PSY 200, Introduction to Psychology 2. 3 IE 224, Wood “'orking Equipment .__ 3FY 211, General Physics . WW ~_ 4 FY 212, General Physics _~ 4:MS 201, Military Science 11 MS 202, Military Science IIor orAS 211, Air Science II _wc...___ 1 AS 222, Air Science II __.H.___ 22 1PE 201, Physical Education __._.._ 1 PE 202, Physical Education __._.. . ___ 1

=118
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Summer Practicum

DR 205-5, 206-5, 207-5, 208-5, 209-5
‘Junior Year

.1! Semester Credits Spring Semester Credits
¢R 301, Wood Processes I we.__ 4 EC 312, Accounting for Engineers *e 3322, Furniture Design and IE 301, Engineering Economy _ 3Construction _.__.__ 2 IE 326, Furniture Manufacturing5’32, Motion and Time Study w. 4 and Processing 4301, Contemporary Civilization 3 SS 302, Contemporary Civilization 3Electives __..___ 3 TX 271, Upholstery Fabrics 2__. Electivcs E a 316 _18

Senior Year
ll Semester Credits Spring Semester Credits341, Furniture Plant Layout EC 432, Industrial Relations 8and Design ...__.__ __ 3 1E 443, Quality Control 3420, Manufacturing Controls WM 3 IE 452, Seminar 1451, Seminar _ .. .. 1 Technical Elective 3SS 491, Contemporary Issues 1 3 Humanities Elective 3T 361, Introduction to Statistics Elective 3for Engineers .Elective . 3 16

16

Department of Mechanical Engineering
rofessor R. W. TRUITI‘, Head 0/ the DepartmentrofemrrtN. W. CONNER, J. S. DOOLTITLE, K. P. HANSON, II. A. “Ass/w, R. B. KNIGHT, R. M.PINKERTON, J. WOODBU’RNssociate Professors:W. E. ADAMS, M. R. EL SADEN, B. H. G/mcm, R. S. LEE, F. O. SMETANA, J. K. er-YIELD'“, J. C. WILLIAMS 111, J. T. YEN, C. F. ZORowsiussirtant Professor:T. B. LEDBZTTERutructors:R. F. BARRETT, D. G. BAsszTr, N. M. Burn, T. Cara, K. R. CRUMI’, A. H. ERASLAN,J. MANZO, P. S. NYE, L. J. PAVACADHI, C. S. RUDmLL, E. H. SUNSON, C. O. TAYLOR, B. D.WEBB
Engineers are motivated by a desire to satisfy human needs through the
'pplication of scientific principles in such a manner as to place the fruits
f their work within the economic reach of vast segments of humanity. To
dentify and evaluate human needs, modern engineers must have a sound
.ducation in the basic sciences, mathematics, and the humanities. The gap)etween the discoveries of basic science and their application in the satis—action of human needs is provided by an area of science known as the\'Proficiency in written expression to be demonstrated at the beginn'ng of the Iunior year. StudentsWho fall this test are requwed to take additional work in tho Englsh Department as recommended“by the Industrial Engineering Department head.13099 131 for information about the Humanities Sequence." On leave
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engineering sciences. It is with education in the engineering sciences and
the development of talent in applying the principles of the engineering
sciences that departments of engineering are principally concerned.

Mechanical engineering covers a broad spectrum of engineering respon-
sibility in such areas as nuclear and conventional power generation, mis-
siles, rockets, jet engines, propulsion systems for land, sea, and air vehicles,
refrigeration, air conditioning, combu5tion of fuels, instrumentation of
industrial processes, solar energy, and the design of a wide variety of tech-
nical systems. Aerospace engineering shares responsibility with mechanical
engineering for many of the areas described above but is principally con-
cerned with the structural design and analysis of air and space vehicles
and with the phenomena of air and space flight.

Because of the close relationship between mechanical and aerospace
engineering, both curricula are administered by the Department of Me-
chanical Engineering at North Carolina State College. There is close co
operation between the faculties of the two disciplines in which responsi-
bility for such engineering sciences as thermodynamics, heat transfer, mass
transfer, gas dynamics, aeroelasticity, vibrations, lubrication, fluid me-
chanics, magnetohydrodynamics, aerodynamics, and instrumentation theory
are shared.

In cooperation with other departments in the School of Engineering
the Department of Mechanical Engineering is prepared to offer work lead-
ing to a degree in nuclear engineering. Particular emphasis in the work
of this department is placed on nuclear power, reactor heat transfer and
the dynamics of reactor fluids.
Curriculum
The curriculum in mechanical engineering is based on a firm foundation

in mathematics, physics, chemistry, humanities and social sciences. The
student’s knowledge in the basic engineering sciences germane to mechani-
cal engineering is carefully developed in the courses offered in this de-:
partment and other departments of the School of Engineering. Finally, the
curriculum provides an active experience in which the student’s creative
talents and imagination are challenged in several areas of application. This;
experience is gained through a choice of courses in the senior year and
required courses in experimental mechanical engineering.
The curriculum in aerospace engineering is administered as an option

in mechanical engineering. Generally speaking, the curricula in mechanii
cal and aerospace engineering differ slightly in the first three years. The
point of departure occurs in the fourth year where the emphasis in the
aerospace engineering curriculum is placed on air and space structure:
and the aerodynamics of air and space vehicles.
The four-year undergraduate curricula in both mechanical and aerc.

space engineering prepares graduates who are equipped to profit fron’
their experiences in the practice of engineering and to become early cor
tributors in the solution of engineering problems of scientific and ecc
nomic complexity. Both curricula offer a finn basis for further advance
study in graduate schools.
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' r the freshman year see page 130.
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Sophomore Year
a .ll Semester Credits
.‘NG 205, Reading for Discoveryor205, The Economic Process _____. 31217, Machine Tools __ lA 201, Analytical Geometryand Calculus II201, General Physics I _.____._.__ 5'5 201, Military Science IIori 221, Air Science 11w1‘ ori 201, Physical Education lElective ___...__.___ 3

Spring Semester
EM 200, Introduction to Mechanics _ 3'EC 205, The Economic Process

Junior Year
ill Semester Credits
’VI 301, Solid Mechanics I __________ 3.A 301, Differential Equations I 3‘IE 301, Engineering Thermodynamics I 3IE 305, Mechanical EngineeringLaboratory 1 _~_« 1HE 311, Kinematics _ ___ 3i 301, Contemporary Civilization __ 3Elective ___IL___.__.__.___ 3

19

orENG 205, Reading for Discovery __ 3IE 218, Metal Forming 1MA 202, Analytical Geometry andCalculus III MLWWH- 4PY 202, General Physics 11 _ 5MS 202, Military Science IIorA5 222, Air Science 11 __.__~ 1PE 202, Physical Education _ e___ l
18

Spring Semester Credits
EM 303, Fluid Mechanics I M__ 3ME 302, Engineering Thermo-dynamics 11 __ 3ME 306, Mechanical EngineeringLaboratory 11 a .c . ...____ 1ME 312, Dynamic Analysis e 3SS 302, Contemporary Civilization _ 3Elective _ _ _ -21.“ 5

18
Senior Year

2 all Semester Credits
E 331, Principles of ElectricalEngineering _.______.. 4{113 401, Power Plants ___ _ 3ME 405, Mechanical EngineeringLaboratory III --‘m. -... lHE 411, Machine Design I 3ME 441, Technical Seminar ~.m..___._ lIIIM 421, Metallurgy I “......__.__.. 2’SS 491, Contemporary Issues IorElective in Humanities _ ... 3‘ Elective “MM. 1 ...—Me 3

20

Spring Semester Credits
EE 332, Principles of ElectricalEngineering . 4ME 406, Mechanical EngineeringLaboratory IV __ 1ME 412, Machine Design 11 . 3ME 502, Heat Transfer . e. . . 3MIM 422, Metallurgy II .. . 2MIM 423, Metallurgy Laboratory _ ...... 1'SS 492, Contemporary Issues 11orElective in Humanities 3Elective . _. . 3

20N596 Page 131 for information about the Humanities Sequence.

Credits
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Aerospace Engineering Option Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credits
'ENG 205, Reading for DiscoveryorEC 205, The Economic Process ............... 3IE 217, Machine Tools ......__._ l _ .. 1MA 201, Analytical Geometry andCalculus II __. _. _ _W 4PY 201, General Physics I .............. 5MS 201, Military Science IIorAS 221, Air Science II ...“.I . . _. 1PE 201, Physical Education -....... lElective .~___.._.__ .. 3

18

Spring Semester Credits
EM 200, Introduction to Mechanim __‘EC 205, The Economic Process

Junior Year
Fall Semester Credits
EM 301, Solid Mechanics ___._____ 3MA 301, Differential Equations __.__ 3ME 301, Engineering Thermo-dynamics I 3ME 305, Mechanical EngineeringLaboratory I .... 1ME 811, Kinematics _______._ 3SS 801, Contemporary Civilization . 3Elective WM_MW..~._ 3

19

Senior Year
Fall Semester Credits
EE 320, Elements of ElectricalEngineering -_.__e._..._e_“u 4ME 441, Technical Seminar ...___ we...“ 1ME 465, Aerospace EngineeringLaboratory ._ _.___ _.u._ 1ME 469, Spacecraft Structures N 3ME 471, Aircraft and Missile Design _. 3MIM 421, Metallurgy I ___._.____.._.._ 2‘SS 491, Contemporary Issues IorElective in Humanities _.Elective ......__.__.__.__ 3

20

orENG 205, Reading for Discovery _ 3IE 218, Metal Forming__1MA 202, Analytical Geometry andCalculus III __________ 4FY 202, General Physics II _.._. 5MS 202, Military Science 11orAS 222, Air Science II __ 1PE 202, Physical Education 2.___._._____ 1
18

Spring Semester Credits
ME 361, Aerospace Technology _2____ 3ME 302, Engineering Thermo-dynamics 11m_3ME 306, Mechanical EngineeringLaboratory II 1ME 352, Aerodynamics 3SS 302, Contemporary Civilization 3Elective ____...__._____ 6

19

Spring Semester Credits’:
ME 421, Aerospace Propulsion Systems _ME 446, Performance of HypervelocityVehicles _________a,..__,._ 3ME 466, Aerospace EngineeringLaboratory 1ME 472, Spacecraft Design ___.____._ 3MIM 422, Metallurgy II __________ 2MIM 423, Metallurgy Laboratory 1‘SS 492, Contemporary Issues 11orElective in Humanities .___._ 3Elective .______~___..__._ 5

1
* See page 131 for information about the Humanities Sequence.
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I Professional Study
A fifth, or professional year of study is offered in mechanical engineering

:for graduates who desire to return to the university for a program of con-
centrated study in a selected area. This program is intended primarily for
practitioners and is, in no sense, a graduate program leading to the usual
advanced degrees. The degree of mechanical engineer is conferred upon
:graduates of the fifth-year program. Typical programs are listed below.

Heat-Power
"Fall Semester Credits Spring Semester Credits
ME 501, Steam and Gas Turbines M 3 ME 521, Aerothermodynamics 3ME 545, Project Work in Mechanical ME 546, Project Work in MechanicalEngineering I 2 Engineering II 2ME 601, Advanced Engineering ME 604, Nuclear Power Plants 3Thermodynamic; I _.__ ME 642, Mechanical EngineeringME 603, Advanced Power Plants ._ 3 Seminar II 1ME 641, Mechanical Engineering Approved Electives a 6Seminar I _ _ l .—Approved Elective __. 3 15

15
Design

Fall Semester Credits Spring Semester Credits
MA 411, Introduction to Applied EM 554, Vibration Problems 3Mathematics went 3 ME 517, Lubrication 3ME 515, Experimental Stress Analysis MIM 522, Advanced PhysicalMIM 521. Advanced Physical Metallurgy II _ 8Metallurgy I—_ 3 ME 546, Project Work in MechanicalME 545, Project Work in Mechanical Engineering II I 2Engineering I _ 2 ME 612, Advanced Machine Design III 3ME 611, Advanced Machine Design I 3 ME 642, Mechanical EngineeringME 641, Mechanical Engineering Seminar 11 __ 1Seminar I _ 1 ——1515

Aerospace
Fall Semester Credits Spring Semester Credit:
ME 453, Applied Aerodynamics __ 3 ME 502, Heat Transfer 3ME 502, Heat Transfer me __ 3 ME 554, Advanced AerodynamicME 552, Aircraft Applied Loads H. 3 Theory V 3ME 545. Project Work in Mechanical ME 546, Project Work inEngineering I 2 Mechanical Engineering II _ 2ME 641, Mechanical Engineering ME 562, Advanced Aircraft Structures 3Seminar I “a 1 ~____ 1 ME 642, Medianical EngineeringApproved Elective ma 8 Seminar ll __ 1_ Approved Fleuive 3l5 15
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Graduate Study
The purpose of graduate study in mechanical engineering is to prepare

students for a career in research, development, and teaching. Hence, in
addition to advanced study, research is an essential part of the graduate
program. At present the Department of Mechanical Engineering offers the
Master of Science degree in mechanical and aerospace engineering and
the Doctor of Philosophy degree in mechanical engineering. Since all
graduate programs are administered by the Graduate School, prospective
applicants should consult the Graduate School Catalog.

Department of Mineral Industries
Professor \V. \V. AUSTIN, Head of the DepartmentPro/essors:W. C. BELL, W. W. KRIECEL, J. M. PARKER, 111, H. H. STADELMAIER, R. F. SroorsAssociate Professors:H. C. BROWN, W. C. HACKLER, C. J. LEITH, HAYND PALMOUR, IIIVisiting Research Associate:1. D. SCHODELInstrurtors:G. O. I’IARRELL, L. E. POTEAT, J. M. WALLER
The primary objectives of the Department of Mineral Industries are the
training and professional development of qualified technical and adminis-
trative leaders for those industries concerned with the location and utili-
zation of mineral resources. Included within this scope of operation are
the fields of geological, ceramic, and metallurgical engineering.
Curricula
Complete four-year undergraduate curricula in geological, ceramic, and

metallurgical engineering are available in the department. Fifth year pro-
fessional programs also are available for advanced work and specialization
in each of these fields, and graduate programs leading to the master’s and
doctor’s degree in ceramic engineering, and to the master’s degree in
geological engineering and metallurgical engineering are offered.
Facilities
The facilities of the Department of Mineral Industries are housed in

Page Hall and the Ceramic Building. Located in Page Hall are depart-
mental offices, drawing rooms, classrooms and extensive laboratory facili-
ties for instructional work and research in the three areas of study covered
by the department. Typical of the numerous well equipped laboratories
in the building are those established for instruction in the following areas
of study—ceramic operations and processes, dielectric measurements, ceram-
ic microscopy, physical geology, mineralogy, mineral dressing, petrology,
physical metallurgy, and metallog’raphy. Other laboratory facilities, par-
ticularly kilns and furnaces, are housed in the Ceramic Building next
door. Important additional facilities for instruction and research are lo-
cated in the Engineering Research Department's Ceramic and Metallurgi-
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cal Research Laboratories. Here equipment and instrumentation are avail-
able for advanced work in high temperature technology, X-Ray diffraction,
differential thermal analysis, thermogravimetric analysis, radiography, elec-tron microscopy, and photomicrography.
Student Activities
The student branches of the American Ceramic Society, American So-

ciety for Metals, and the American Institute of Mining, Metallurgicaland Petroleum Engineers through their monthly meetings provide an effec-
tive medium for the professional growth of the student engineers. Pro
grams include presentation of student papers, guest speakers and socialcontact between student and staff. Participation acquaints the student with
parliamentary and organizational procedures which are of great importance
to professional, industrial and civic life. Students are encouraged to attend
local section and national meetings of their respective societies. Kerainos,
the oldest professional engineering fraternity and Alpha Sigma Mu, hon-
orary metallurgical fraternity, have active chapters in the department.
These fraternities are dedicated to the promotion of scholarship, mental
achievement and general service to ceramic and metallurgical engineering
students.

CERAMIC ENGINEERING
The undergraduate curriculum in ceramic engineering is the result of

years of study and development and is designed to meet the challenges of
modern civilization. The program of study encompasses a thorough ground-
ing in the basic physical sciences and the fundamental disciplines of engi-
neering. Processes and operations peculiar to ceramic engineering are
developed from the viewpoint of interpreting and applying the underlying
scientific laws, rather than empirical methods of procedure. The pheno-
mena studied include crushing, grinding, classification and pack states of
particle aggregations, rheological properties and plastic and non-plastir
masses, suspensions and slurries, drying of solids, combustion, heat trans-
fer, and high temperature chemical reactions. Production at lowest possible
cost and design and improvement of processes and operations are empha
sized throughout the program. Attitudes of research, experimentation and
originality of thought are fostered.
Because the department is dedicated to training young men for leader-

ship, and because of the recognition that responsible leadership should be
vested in thinking, well-oriented men, the curriculum includes a planned
program of social and humanistic studies. This program is designed to
prepare the student for an understanding and appreciation of his respon-
sibilities to society, his profession, and himself, to the end that he will lead
a fuller, more productive and satisfying life.
Opportunities

Professional training in ceramic engineering provides opportunities for
employment in an industry producing a wide variety of essential products
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including glass in all its forms, enamels and protective coatings for metals,
structural clay products such as brick and tile, refractories for furnace
linings, thermal insulators, electrical insulators, dielectric components,
Portland cement, gypsum products, abrasives, dinnerware, art pottery, bath
fixtures, and hundreds of other items. In addition to these “end products”
ceramics are finding ever increasing applications in the electronic, aero-
space, automotive and atomic energy fields. A continuing shortage of quali-
fied personnel in ceramic engineering has resulted in far more employment
offers than there are graduates. Initial employment upon graduation may
be in the fields of research and development, in plant operation and con-
trol, and in technical sales and service. Such employment may lead to posi-
tions as directors of research, consulting and design engineers, sales direc-
tors, plant superintendents, production managers, and finally administra-
tive officers.

GEOLOGICAL ENGINEERING
Geological engineering is a technical field in which geological facts are

combined with engineering techniques for the solution of problems con-
cerned mainly with mineral raw material supply and with engineering
projects. Many major engineering undertakings, such as construction of
large dams and reservoirs, tunnels, and large buildings, depend for success
in part on an exact knowledge of their geological setting. On the other
hand, such geological problems as the economical development of mineral
resources require the use of the precise methods of engineering. In the
field of geological engineering, then, geology contributes data concerning
the constitution, structure and history of the earth; engineering supplies
quantitative, analytical methods whereby physical and chemical laws may
be controlled for mankind’s benefit. The geological engineering curric-
ulum combines those fundamental disciplines regarded as basic to all engi-
neering with training in the aspects of geology that are of most practical
application to human affairs.
Opportunities
A graduate in this curriculum may follow one of two broad fields of

engineering, either in the United States or in foreign countries: one, the
application of geology to engineering work: the other, the application of
geology in the mineral industries. Geological engineers are currently em-
ployed by oil companies and quarrying concerns; exploration companies;
construction firms; railroads, public utilities, banks and insurance com-
panies; iron, steel and other metal producers; manufacturers using non-
metallic mineral raw materials, as for ceramics, cement, and abrasives;
municipal, state and federal government agencies; schools, colleges, mu-
seums and research institutes. The Southeastern United States offers ex-
cellent opportunities for geological engineers. There is a growing need
for the application of geological science to engineering construction in
connection with highways, foundations, excavations, and in water supply
problems. The mineral industry of the Southeast has expanded substanti-
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ally in the last decade; known deposits in the region, as yet only partially
developed, include iron, nickel, copper, chromite, molybdenite, feldspar,
mica, kaolin, kyanite, sillirnanite, pyropyhllite, talc, barite, spodumene,
sulphur (pyrite), coal, phosphate, granite, limestone, and marl.

METALLURGICAL ENGINEERING
The undergraduate curriculum in metallurgical engineering is a stan-

dard four-year program designed to produce technically trained leaders
for those industries and agencies associated with the development, pro-
duction, and fabrication of metals and alloys. The major emphasis is on
the application of the principles of physical and mechanical metallurgy
to engineering problems encountered in these industries. Major sequence
courses for the development of this emphasis are offered during the third
and fourth years of the curriculum and are preceded by a well rounded
program of basic and engineering sciences, and humanities. Because of
this arrangement it is possible for a student to complete the first two years
of his training at a suitably qualified liberal arts college and to transfer to
North Carolina State College for the final two years. While such an ar-
rangement is encouraged it is nevertheless advisable for the prospective
transfer student to seek the guidance and counsel of the Engineering
School administration at the beginning of his college career in order to
minimize difficulties associated with the transfer of credits. The metal-
lurgical engineering curriculum is unique in the School of Engineering
in that it provides a minor sequence of 12 credits in a related field of
engineering or science to be elected by the student with his adviser.

Opportunities
Opportunities open to graduates in metallurgical engineering are vir-

tually unlimited. Each year the demand for men with metallurgical train-
ing becomes more urgent, and the number of positions presently available
is several times greater than the number of graduates. A graduate metal-
lurgical engineer may thus choose from a wide selection of companies,
locations and types of work. Among the more important job opportuni-
ties open to metallurgical engineers are those in research and development
of new alloys so desperately needed as materials of construction in the
rapidly expanding fields of chemical, mechanical, aero-space and nuclear
technology. With the rapid industrialization of the South and particularly
the State of North Carolina, new opportunities are constantly developing
for metallurgical engineers who will play a vital role in maintaining the
forward progress of the State and region.
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Ceramic Engineering Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credit:
”HI 205, Modern Western WorldorENG 205, Reading for Discovery _ 3MA 201, Analytical Geometry andCalculus 11 _w.__ 4FY 20], General Physics 5°MIN 201, Structure and Propertiesof Engineering Materials E... 3MS 201, Military Science 11orAS 211, Air Science 11 “w 1PE 201, Physical Education a t I

17

Spring Semester Credits
"HI 205, Modern Western WorldorENG 205, Reading for Discovery __ 3MA 202, Analytical Geometry andCalculus II ..___— 4FY 202, General Physics m5CH 215, Quantitative Analysis— 4MS 202, Military Science IIorAS 212, Air Science 11W1PE 202, Physical Education __ 1

18

Junior Year
Fall Semester Credits
CH 341, Physical Chemistry fi._ 5EM 341, Mechanics A (Statics) ___a 2MIC 301, Ceramic Opeiations I _s__ 4MIG 120, Physical Geology 3MIG 330, Mineralogy a ._ 3SS 301, Contemporary Civilization _.. 3Elective . a __ 3

21

Summer Requirement
Six weeks’ industrial employment

Senior Year
Fall Semester Credits
MIC 413, Ceramic Process Principles II 4MIC 415, Ceramic Engineering Design _ 2MIC 420, Industrial Ceramics 3MIC 425, Seminar 1MIG 531, Optical Mineralogy __ 8”SS 491, Contemporary IssuesorHumanities Elective 3Elective -W

19

Spring Semester Credits
CH 342, Physical Chemistry ____._ 3EM 342, Mechanics B (Dynamim) ~_ 2EM 343, Strength of Materials A _ 2MIC 302, Ceramic Operations 11MIC 312. Ceramic ProcessPrinciples 1 ...E__.4SS 302, Contemporary Civilization _ 3Elective __...______ S

20

Spring Semester Credits
ER 320, Elements of ElectricalEngineering ____._ 4MIC 414, Senior Thesis 5MIC 416, Ceramic Engineering Design ._ 2MIC 505, Research and ControlMethods _.._______ 3"SS 492, Contemporary Issues IIorHumanities Elective 3Elective 3

18
'Transfer students who have satisfactorily completed the equivalent of all first and second yearcourses except MIM 201, and who can present acceptable electives in lieu of this course will beadmitted as third year students in ceramic engineering. They will be permitted to take this coursein addition to the regular third year program, substituting it for three credits of elective permittedin the third year." See page 131 for information about the Humanities Sequence.
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A fifth, or professional year of study is offered in ceramic engineering
as a continuation of the four-year undergraduate program. This profes-sional year of study offers specialized advanced course work leading to the
degree of Ceramic Engineer, and is especially designed for those planning
careers in industrial production activities and technical service and sales.
Each program of study is designed to suit the needs of the individual stu-
dent. The curriculum shown below is typical of these programs.
Regulations covering professional study are shown on pages 132 and 133.

Typical Professional Program in Ceramic Engineering
Fall Semester
IE 408, Production Control 2..“MIC 507, Advanced CeramicExperiments We. _ eMIC 511, Advanced Studies in FiringElectives

Credits
.w3

~~El36
15

Geological Engineering Curriculum
For the freshman year see page 130.

Fall Semester
MA 201, Analytical Geometry andCalculus IIPY 201, General PhysicsMIG 220, Physical Historical GeologyEC 205, Economic ProcessPE 201, Physical Education _. _._*___.._.MS 201, Military Science IIorA5 221, Air Science 11 e. _ , _._

Fall Semester
CH 431, Physical Chemistry I .EM 301, Solid Mechanics I .. e .SS 301, Contemporary Civilization .,MIG 331, Crystallography 8cOptical MicroscopyCE 201, Surveying I . .,

Sophomore
Credits

HOD$U1~§
1

18

Spring Semester
IE 332, Motion and Time StudyMIC 508, Advanced CeramicExperimentsMIC 527, Refractories in ServiceElectives

Year
Spring Semester
MA 202, Analytical Geometry andCalculus IlIPY 202, General PhysicsEM 200, Mechanics 1ENG 205, Reading for DiscoveryPE 202, Physical EducationMS 202, Military Science 11orPE 212, Physical Education

Junior Year
Credits

16

Spring Semester
C11 433, Physical Chemistry IIEE 320, Elements of ElectricalEngineeringSS 302, Contemporary CivilizationMIG 4'10, Endogenic Materials andProcessesElective

Credits

Credits

:3;
~1me

17

Credits
. 3
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Summer Session

MIG 456, Geological Field Procedures
Senior Your

Fall Credits Spring Semester Credit:CE 382, Hydraulics ______._______ 3 Humanities Elective ___.______ 3SS 491, Contemporary Issues __ 3 ’MIG 415, Mineral Exploration andMIG 351, Tectonic Structures ___ EvaluationMIG 452, Exogenic Materials and 'MIG 552, Exploratory Geophysics __ 3Processes_4 Electives _—6Elective . _ ____ 3 —_ 1516
Professional Study
A fifth or professional year of study is offered in geological engineering

as a continuation of the fourth-year undergraduate program. This fifth
year of study offers specialized and advanced work leading to the degree
of Geological Engineer. Regulations covering professional study are shown
on pages 132 and 133.

Typical Professional Program in Geological EngineeringFall Semester Credits Spring Semester Credits
MIC 46], Engineering Geology __.___ 3 MIG 522, Petroleum Geology —. 5MIG 571, Mining and Mineral MIG 552, Exploratory Geophysics ______ 3Dressing _______.__ 3 MIG 572, Mining and MineralMIG 581, Geomorphology _____.____ 3 Dressing ________._MIG 611, Advanced Economic Geology _ 3 MIG 612, Advanced Economic Geology ._ 3Elective _____.___._.__ 3 Elective ____..___— 3

15 15
Metallurgical Engineering Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credits Spring Semester Credits
"H1 205, Modern Western World "H1 205, Modern Western \Vorldor orENG 205. Reading for Discovery __ ENG 205, Reading for DiscoveryMA 202, Analytical Geometry and MA 202, Analytical Geometry andCalculus 11m4 Calculus III _______— 4FY 201, General Physics __._______ 5 FY 202. General Physics __—- 5'"MIM 201, Structure and Propertiesof Engineering Materials I -3MS 201, Military Science 11orAS 221, Air Science II_1PE 201, Physical Education l

17

MS 202, Military Science IIorAS 222, Air Science II 1PE 202, Physical Education__ lElective _ 3

'Specialization in engineering geology or in geology of mineral deposits may be achieved by an'approved substitution of the following courses: CE 547 Fundamentals of Soil Mechanics; MIG 461Engineering Geology; MIG 472 Elements of Mining Engineering." See page 131 for information about Humanities Sequence.‘“ Transfer students who have satisfactorily completed the equivalent of. all first and. second yearrcourses except MIM 201, and who can present acceptable electives In lieu of this course Willbe admitted as third year students in metallurgical engineering. They will be permitted to. takes:this course in addition to the regular third year program, substituting it for three credits of“;electives permitted in the third year.
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Junior Year

1!! Semester Credits Spring Credm
H 431, Physical Chemistry— 3 CH 432. Physical Chemistry —_ 3M 341, Mechanics A (Statics) EM 342, Mechanics B (Dynamics) 2S 217, Machine T0015 y H.— 1 EM 343, Strength of Materials_ 23218, Metal Forming avm ewe l MIM 332, Physical Metallurgy II __ 3‘IM 331, Physical Metallurgy I 3 SS 802, Contemporary Civilization _ 35301, Contemporary Civilization __ 3 Minor Sequence Courses __ 3Minor Sequence Courses __ 3 Elective _ 3Elective ._—___ 3 ...___ 1919

Summer Requirement
Six weeks' industrial employment

Senior Year
all Semester Credits Spring Semester Credits
.M 430, Fluid Mechanics 2 E13 320, Electrical Engineering M,_ 4HM 401, Metallurgical Operations _ 4 MIM 402, Metallurgical Operations _ 4{1M 431, Metallography _—_ 3 MIM 432, Metallography 3HM 451, Seminar _— 1 MIM 452, Seminar ___._____._ 1SS 491, Contemporary Issues I '53 492, Contemporary Issues 11or orHumanities Elective 3 Humanities Elective 3Minor Sequence Course 3 Minor Sequence Course 3Elective 3 ——__ 1819

Jrofessionctl Study
A fifth, or professional year of study is offered in metallurgical engi-Ieering as a continuation of the four-year undergraduate program. This

Drofessional year of study offers specialized advanced course work leading
:0 the degree of Metallurgical Engineer, and is especially designed for
those planning careers in industrial production activities and technical
”service and sales. Each program of study is designed to suit the needs ofthe individual student. The curriculum shown below is typical of these
programs.
Regulations covering professional study are shown on pages 132 and 133.x590 P099 131 for information about Humanities Sequence.
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Typical Professional Program in Metallurgical Engineering

Fall Semester Credits Spring Semester Credit:
MIM 521, Advanced Physical MIM 522, Advanced PhysicalMetallurgy ~_________ 3 Metallurgy __.______3MIM 523, Metallurgical Factors MIM 524, Metallurgical Factorsin Design_— in DesignMIM 445. Experimental Engineering __ 3 MIM 446, Experimental Engineering _3FY 407, Modern Physics ____._____ CHE 502, Electrochemical EngineeringME 502, Heat Transfer —_._ 3 ME 515, Experimental Stress Analysis _ 3

15 15

Department of Nuclear Engineering
Professor H. A. LAMONDS, Head of the Department
The field of nuclear engineering is concerned with the engineering aspects:
of the control, release and utilization of nuclear energy. Many of the bene-
fits which mankind stands to receive from the peaceful applications of:
nuclear power are already clear. These include improved medical diag-s
nosis through the use of radioisotopes, superior plant development by radi-i
ation induced mutations, rapid and precise measurement techniques using
radiation and perhaps best known, production of electrical power from
nuclear energy. It is the aim of the department to educate individuals it:
the scientific and engineering principles essential to the nuclear engineer:
ing field and to prepare them to contribute to the efficient and productiva
use of nuclear energy through their work in the field.
Curriculum
Nuclear engineers are called upon to participate in a wide variety c

highly sophisticated work, generally of an interdisciplinary nature. ThE
curriculum is designed to provide training in the fundamentals of nuclee
engineering with particular emphasis on the reactor field. The fact th?
an unusually high percentage of nuclear engineers continue or return i
graduate study suggests that the program be aimed at a fifth year of stuc'x
leading to the Master of Science degree. Minor adjustments are inco.:
porated, however, to facilitate the student's terminating his work at for}
years with a Bachelor of Science degree. When one considers that nuclea-
engineers may be involved with every phase of the reactor field inclu'.
ing research, development, functional design, production design, manr
facturing, installation and marketing, it becomes clear that a single eng.
neer cannot be trained to be proficient in all of these areas. On the 0th
hand many fundamentals are common to most phases of the reactor fie:
and certain general areas may be identified as basic.
Fundamental course work18 provided1n four such areas. reactor the0I:

reactor energy transfer, electronics, and materials. In addition to tk
broad basic study, the students will be required to select an area of speci‘
ization providing further study in the following areas: energy transfi.
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Luclear instrumentation and nuclear materials. Once a student has chosen
lsis specialized area, he will be expected to complete a series of technical
elective courses covering twelve credit hours. The three sequences offered
are as follows:

Energy Transfer
meat transfer, fluid mechanics and thermodynamics as applied to removing energy from auclear reactor. Credit:
pi'E 503, Elements of Nuclear Power Generation I 3.:IE 504, Elements of Nuclear Power Generation 11 3l-ZHE 551, Thermal Problems in Nuclear Engineering 5Free technical elective 3

Nuclear Instrumentation
tudy of the special problems and techniques used in controlling and instrumenting reactors,

Credits
E 430, Essentials of Electrical Engineering 4E 511, Electrical EngineeringorE 515, Elements of Control 3E 518, Instrumentation and Control in Nuclear Technology __._.—_.__— 3Free technical elective

Nuclear Material:
election and control of properties of materials used in the radiation environment.

Credits
l'lM 531, Physical Metallurgy I 3HM 332, Physical Metallurgy II 5HM 431, Metallography I 3lIIM 562, Materials Problems in Nuclear Engineering
At the end of the sophomore year, all students are required to select

Mheir area of emphasis. The technical elective sequence specified for each
.rea of emphasis assures that the stated objectives will be met once the
hoice is made. In addition to the technical sequence, students receive a
horough foundation in basic science and mathematics, followed by courses
r1 reactor theory and engineering.
facilities
Facilities available on campus for nuclear training at the undergradu-

ate level as well as the graduate level include:
A 10 KW heterogeneous reactor

l A 100 watt homogeneous reactor. Analog and digital computers
A sub-critical assembly
Single and multi-channel pulse height analyzers

, Neutron Diflraction equipment
A slow chopper

, RadiatiOn counting laboratories
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Opportunities
Although the nuclear industry is relatively young, it already represents

a major national effort. Reactor development and construction has pro-
ceeded at a remarkable pace and will continue to grow as we become more
and more dependent on nuclear energy as a substitute for energy from
fossil fuels. Industrial applications of radiation will accelerate as the eco—
nornic potential of such methods becomes more firmly established. There
is at present a substantial need for nuclear engineers and prospects for
the future are promising.

Nuclear Engineering Curriculum
For the freshman year see page 130.

Sophomore Year
Fall Semester Credits Spring Semester Credit:
PY 201, General Physics 5 FY 202, General Physics __._5M\ :01, Analytical Geometry MA 202, Analytical Geometryand Calculus II 4 and Calculus III E..— 4MS 201, Military Science II MS 202, Military Science IIor orAS 221, Air Science II 1 AS 222, Air Science II __ 1PE 201, Physical Education 1 PE 202, Physical Education 1ENG 203, Reading for Discovery 3 H1 205, The Modern \Vestem “'orld 3MIM 201, Structures and Properties EM 200, Introduction to Mechanics __3of Engineering Materials 3 SS 302, Contemporary Civilization _3SS 301, Contemporary Civilization 3 ——-__ 2020

Junior Year
Fall Semester Credit: Spring Semester Credit.PY 407, Introduction to Modern PY 410, Nuclear Physics I __ 4Physics 3 EE 352, Principles of EE ____.__ 4EM 301, Mechanics I 3 CHE 422, Reactor Energy Transfer II _ 3MA 301, Dilicrential Equations 3 Technical Elective - 5EE 331, Principles of Electrical Elective ._ 3EngineeringW 4CHE 421, Reactory Energy Transfer I 3 17Elective __ 3

, r
Senior Year

Fall Semester Credits Spring Semester Credi:SS ~19], Contemporary Issues 3 ”Humanities Elective _#._. 3NE 501, Nuclear Engineering NE 502, Nuclear EngineeringSystems I a 3 Systems II m #3‘MA 511, Advanced Calculus I 3 NE 503, Nuclear Reactor Theory I E. 3Technical Electives 6 NE 531, Elementary Nuclear ReactorElective 3 Laboratory _ 1Technical Elective a__._ 318 Elective __ S
16' Students with less than "8" average in mathematics should reg‘s‘ter for MA 401."' See page 131 for information about the Humanit‘es Sequence.
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CURRICULUM IN ENGINEERING OPERATIONS

‘rofessor R. G. Carson, Jr, Coordinator
The Bachelor of Science program in Engineering Operations is for students
11th talents and motivations in the directions of the engineering functions
fproduction, plant operations, technical sales and the other jobs needed
0 support the modern day economy in an industrial society. The program
as essentially the same freshman year as the other engineering curricula,
ollowed by a concentration of mathematics and physical science, the hu—
nanities—social studies stern included in all other engineering programs, a
grounding in the basic engineering sciences and a specialization sequence.
the specialization sequence will consist of eighteen semester hours in the
unior and senior years. The plan is to develop several specialization .sc
{uences oriented toward specific industries or careers. Thus, the student
reed not make a final choice of his specialization sequence until his junior
'ear. Two sequences—industrial metallurgy and production control—are
row available. Additional sequences are expected to be developed in other
reas by the 196465 school year. Since this program is directed more to
vard industry than some of the other engineering programs, it includes
more courses on economics, materials, processes anti manufacturing con-
rols. The freshman and sophomore years are oflered now with the junior
'ear to be added in 1964-65 and the senior year in 1965—66. The student is
0 choose one of the technical elective sequences listed on page 76. The
:hoice should be made by the junior year.
Engineering Operations Curriculumior the freshman year see page 130. Sophomore Year‘all Semester Credits S'fm'ng Semester Credits2C 205, Economic Process a .. .fi. 3 ENG 205, Reading for Discovery 3’Y 212, or 208, General Physics . . . 4 (5') EC 3N), Economics of the Firm 3AIM 201, Introduction to Engineering ME 207, Graphical Communications 2Materials “a 3 EM 212, Mechanics of EngineeringEM 211, Introduction to Applied Materials .‘lMechanics - . 3 MS 202, Military ScienceVIS 201, Military Science oror A9 22I, Air Science I\S 221, Air Science . . 1 PE 202, Physical Education I’E 201, Physical Education 1 1315’roficiency in written expression is to be demonstrated at the beginning of the junior ytar.Students who fail this test are to be required to take additional work in the Iarrglislr DtpartTrent and to repeat the tests.

Junior Year Required Courses (Tentative)”all Semester Credits Spring Serum/er Crrdi/tVIE 307, Energy 8c Energy Transform. .‘I II‘, 1528, Manufacturing I’rotesses .‘lRE 350, Electrical Applications 3 SS 3502, Stiet (e 3e Civilizationfig 301, Science 8: Civilization 8 ICC 11220, Personnel Managetrrent7F 361, Introduction to Statistics for orLx':Engineers I 11C ’lll, Ialror Problems 3EC 312, Accounting for Fugitrters L:
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Senior Year Required Courses (Tentative)

Fall Semester Credits Spring Semester Creditsll“, HUI, Engineering Economy 3 IE 420, Manufacturing Controls .. 3SS 191 or 492, Contemporary Issues e 3 Humanities Elective he .. -..._.._..._ 3EC 42."), Industrial Management __ 69
Electives: (Part of junior and senior years)

Flee Electiws 9 credits (one of the sequences listed below)Technical Electives 18 credits'Iotal credits required: 1:)
Industrial Metallurgy (Junior Year)

Physical Metallurgy Fall SpringMetallurgy Laboratory MIM 331, 332 e e “m.“ 3 3MIM 423 w . . ~~ 0 l
3 4

Industrial Metallurgy (Senior Year)
Metallurgical Operations MI)! 401, 402 4 4Technical Elective 3 0

7 4
Production Control (Junior Year)

Motion and Time Study IE 832 0 4Industrial Safety IE 310 e... 0
Production Control (Senior Year)

Quality Control IE 4-13 ._ _ 3 0Industrial Relations EC 432 ~w we 3 0Plant Layout and Materials Handling IE 343 e fix w.“ .w. 0 3Technical Electives 0 3
6 6
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Drestry

:HARD J. PRESTON. Dean
ihile forestry has been recognized and practiced for centuries in Europe,
5 profession is relatively new in the United States, dating from about

it beginning of the 20th Century. During the period of rapid expansion
:1 development of the United States, the forests were badly neglected
:1 abused. Now, however, with the timber supplies depleted and the
"UC of timber products increasing, sound forest practices have been ac-
)ted as economically desirable and feasible. Increasing the productivity
1 quality of our forests is basic to the welfare of the Southeast. The im
rtance of the forest resource in the economy of North Carolina is
)ught out by the fact that 62 per cent of the land area is in forest, with
0d products industries ranking next to textiles as a source of industrial
ployment.
Through a program which offers a broad training in the physical and
)logical sciences, as well as a sound cultural background, the School of
restry prepares students for service in the professional fields of forest
.nagement, pulp and paper technology, and wood technology.
micula
The school, through its departments of Forest Management and Wood
'cnce and Technology, offers undergraduate instruction leading to the
free of Bachelor of Science in the professional fields of forest manage-
nt, wood technology, and pulp and paper technology. All curricula have:0mmon freshman year thus enabling the student to postpone selection
amajor field until he has had an opportunity to become acquainted with
‘scope and possibilities.Forest management deals with all phases of the management of wild
.ds and includes such related subjects as water-shed protection, wild-
:management and recreation. In order that the student may be ade-
ately prepared for work of such diverse nature, the curriculum provides
ining in such subjects as silviculture, timber estimating, management,
fprevention and control, forest pathology, insect control, forest smls,
momics, and other aspects of land use.
rhe course of study in wood technology, which is concerned with the
.hnical aspects of utilization, includes training in all types of wood
118 and Wood manufacturing industries. It incorporates technical and
{Ctical principles of logging, milling, seasoning, gluing, preserving, fin—
1mg, fabricating, and machining, and includes the fundamentals of
1nd business administration.
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Pulp and paper technology trains men for work in pulp and paper mill

Students are given thorough training in chemistry, mathematics, physic.
wood structure and properties, pulping processes and engineering subjecs
related to pulp and paper manufacturing.
Degrees
The Bachelor of Science degree is conferred upon the satisfactory cor:

pletion of any of the four-year curricula in the areas mentioned above.
Professional preparation beyond the four-year curricula is desirable, are

qualified students are urged to plan a five-year program leading to t‘
master’s degree. The degree of Master of Science is offered for those desei
ing specialization in the fields of scientific research. For students desiri.
a thorough professional background, the school offers the degree of Mast
of Forestry or Master of Wood Technology.
The degree of Doctor of Philosophy is offered in several fields of for).

try and wood technology.
Further information regarding graduate study is contained in the Gr.

uate School Catalog which may be obtained from the dean of the Grar.
ate School.
Facilities and Laboratories
The School of Forestry is now housed in three modernly equippl

buildings on the west side of the campus. Faculty oflices, classrooms, 2
laboratories are now located in Kilgore Hall, the main forestry buildEi
In addition, two buildings house specialized programs which are units
in the South.

Wood Products Laboratory
The Brandon P. Hodges \Vood Products Laboratory is one of the lat:I

and best equipped laboratories in existence for the conduct of reset
and training in wood technology. Staff offices, research facilities, wv,
structure, chemistry and physical properties laboratories are located;
the forestry building. In addition, the Brandon P. Hodges Labora:I
building houses the wood machining, finishing, gluing and preserving:
oratories, as well as the sawmill, dry kilns, and veneer plant. The lab;
tory provides service to the wood using industries in the development}
methods of quality control, production control, operations analysis,.
market analysis. Graduate students in wood technology participate in:
laboratory’s research program as a part of their advanced training.

Reuben B. Robertson Laboratory of Pulp and Paper Technology
The curriculum in pulp and paper technology is approved as thté

gional program to serve the Southeast. The Robertson Laboratory
vides unique and outstanding facilities for instruction and research."
cated in the building are wood preparation, chemical, pulping, pulpr
paper testing, and colorful laboratories, as well as digesters, and a:

l
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ter machine. Space and equipment are adequate to handle 40 seniors
10 graduate students.

School Forests
“he School of Forestry, with more than 82,000 acres of forest land and
“e permanent field camps, has facilities unexcelled in many respects
:field instruction and research.
'he Hofmann Forest, owned and operated by the North Carolina For-
}! Foundation for the benefit of the School of Forestry, consists of ap-
.<imately 78,000 acres located in Jones and Onslow counties in the
:heastern portion of the State. Pond and loblolly pine together with
lwood and cypress swamps characterize this tract.
the George XVatts Hill Demonstration Forest is a tract of 1,500 acres
red 16 miles north of Durham. This typically Piedmont forest of roll-
terrain contains stands of loblolly, shortleaf, and Virginia pines along
l numerous hardwoods. The permanent summer camp of sophomores
)cated in this area. This Piedmont area is supplemented by the 1,750
Hope Valley Forest near Chapel Hill.
he VVayah Recreational Area on the North Carolina National Forest
'Franklin is located in a typical mountain forest. Facilities at this area
: been leased from the Government and portions of the spring semes-
of the senior year and of the sophomore summer camp are held in
nanent quarters of this mountain tract.
he Carl Alwin Schenck Memorial Forest of 250 acres located four
'5 northwest of the campus is being develOped into a model farm forest
is used for field instruction near the campus.
he school nursery is equipped for instructional purposes and the pro-
iion of planting stock.

I Instruction and Experience
ll students are required to present a minimum of one summer of ac-
able work experience in order to meet the graduation requirements.
.ents are required to consult with their advisers as to what type of
loyment will be acceptable.
he 10-week sophomore summer camp is a requirement for students in
it management. This camp is prerequisite for junior standing. Perma—
well equipped camps are maintained on these coastal, Piedmont, and

ntain forests. A “C” average is required for admission to these camps.
'OOd technology students are required to attend a 10-week practicum
IWing the sophomore year. This practicum is prerequisite for junior
:ling. The first half of this period is devoted to laboratory exerCISes
machining, gluing, drying and finishing wood; preparation of particle
'd; operation safety and maintenance of equipment; and plant inspec-
3. The second half covers experience in logging, milling, cruising, and
hic methods.:lditional field instruction and scheduled trips to representative wood
istries are required of all students as a part of their class assignments.
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To cover the costs of chemical supplies and off-campus training all st:
dents enrolled in the School of Forestry pay a field laboratory fee of $1
each year at the time they first register during a school year. A maint
nance and supply fee of $20 is charged for both the summer camp ar
practicum.
Opportunities
A wide and rapidly expanding field of employment possibilities is ava

able in the Southeast to young men trained in forestry. Until recent yet
most job opportunities were with government agencies in managing pub
forests, and this still constitutes a major source of employment. The
agencies include State and Federal forest services, extension services, a;
other groups such as the Soil Conservation Service and the Tenness‘
Valley Authority.

In recent years job opportunities with private industries have expand
greatly. Increasing numbers of technically trained young men are cur
ing a wide variety of professional positions in the fields of forest la
management, water—shed management, logging, sawmilling, veneer a
plywood manufacturing, pulp and paper making, kiln drying, we
preservation and the manufacture of wood products such as furniture,
mension stock and various prefabricated items.
The merchandising of lumber and lumber products offers numer:

opportunities for students qualified for sales, business administration'
small building construction. Sawmills and lumber yards, plywood :,
paper manufacturers, and flooring, wallboard, and other forest prodt
plants need trained men.

Exceptional students will find opportunities for employment in resea
or teaching. This type of work ordinarily requires a graduate deg
There has been an increasing demand for well-trained woodlands n
agers and wood technologists, as well as for research workers in gov
ment experiment stations and laboratories.
More than 80 per cent of the graduates of the School of Forestry'

now employed in some field of forest or wood products work. The.
students who have not followed the forestry profession have found t
college education sufficiently broad to provide a sound basis for a 1*
variety of work.
Extension Programs
The Forestry Extension Program of the Agricultural ExtenSion Set

is a vital part of the school's forestry activities. This program serves:
landowners and wood industries of the State. It is responsible for
understanding, acceptance, and application of new ideas and techni'
developed through research and experience. The two major fields of _
gram emphasis are forest management, where extension specialists
and work through the county agents; and wood products, where the
cialists work more or less directly with wood industry owners and 111‘
agers.
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-In c00peration with the College Extension Division, short courses are
fered in a number of fields to provide men in industry an opportunity
.keep abreast of modem developments in techniques and equipment.
Illonhips, Scholarships, and Loan Fund:
A number of undergraduate scholarships, research assistantships and
fining fellowships are available to qualified students. Students interested
gapplying should write to the dean of the School of Forestry.
”:The Hofmann Loan Fund was established by alumni of the School of
:restry to honor Dr. J. V. Hofmann, the first director of the Division.
sans to worthy students are available through the Student Loan Fund

blished by the State College Alumni Association.
any students help pay their expenses through part-time work at the

gllege or in town. The College Counseling Center assists in locating
Inployment.
anor- Program
zfitudents making exceptional academic records during their freshman
xisophomore years may, with the approval of the faculty, elect to follow
1 honors program. These students are required to enroll in the core
noses in the several curricula but are otherwise free to utilize their
actives to develop individual courses of study designed to meet their
wdsand satisfy their interests, subject only to the approval of the honors
Wiser.

hhman Year in All Forestry Curriculai:‘l 3617368!” Credits Spring Semester Credit:
.3 103 General Botany .______ 4 'BO 214, Dendrology __.___ 4SH 101, General Inorganic orChemistry ’EC 201, General Economics ______or andIH 105, General Inorganic ‘ME 101, Engineering Graphics _. 2Chemistry .__.______ 4 "CH 103, General and Qualita-G 111, Composition __..____ 3 tive ChemistryR 101, Introduction to Forestry __ 1 or’MA 111, Algebra, Trigonometry _. 4 “CH 107, General and Qualita-101. Military Science I tive Chemistry ____.__-. 4ENG 112, Composition _._._________ 3121. Air Science I ___________ 1 "‘MA 112, Analytic Geometry101, Physical Education and Calculus A ______. 4and Hygiene 1 MS 102, Military Science I._ or18 AS 122, Air Science I ,______.___. 1PE 102, Physical Educationand Hygiene _._.__.._1

17 or 18
lzgzmMamEmggr and Wood Technology students take BO 2”, Pulp and Paper students take0(F”8szCH can?eorp,3n1imand Wood Technology students take CH 101 and l03, Pulp and Paper students
‘ with adequate backgrounds should take MA 101,102.
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Department of Forest Management

Professor T. E. MAXI, Head of the DepartmentProfessors:R. C. BRYANT, J. W. Durrreu), ARTHUR KELMAN, J. O. LAMMI, W. D. MILLER, B. J. Zonr~Associate Professors:C. B. DAVEY, M. H. FARRIER. T. O. PERRYAssistant Professors:C. S. Honors, L. C. SAYLORInstructors:P. J. DYSON, R. L. McEqu
Forest management is the application of business methods and technic
forestry principles to the operation of forest properties. This field requit
a knowledge of individual trees and timber stands, of different forest typ
and entire forest areas, as well as of the basic biological relationships wit
in the forests. It also requires a knowledge of land surveying, timh
cruising, measurement of forest products, and of the economic factc
involved in the business of growing wood crops.
Curriculum
The curriculum in forest management is organized to provide a bra.

basic training and also to permit limited specialization. To accomplish 1
latter goal, the curriculum includes 24 elective credits. At the beginm
of his junior year, the student selects one of the five areas of specializati'
listed and chooses courses listed under this field for his elective credi‘.
The curriculum leads to the degree of Bachelor of Science in for

management. A minimum of 152 credits is required for graduation.
Opportunities

Students who complete the curriculum are trained for positions i
pulp companies, lumber companies, and other private landowners; fed:
and state forest services; agricultural extension; and for private enterp
as consultants, forest landowners or sawmill operators.

Forest Management Curriculum
For the freshman year see page 181.

Sophomore Year
Fall Semester Credits Spring Semester CI!EC 201, General Economics ~______._ 3 CH 220, Organic ChemistryENG 205, Reading for Discovery _.__ 3 FOR 219, Forest Economy andFOR 202, Wood Structure and Its OperationProperties ‘__.._____.__ 3 PY 212, General PhysicsMA 211, Analytic Geometry SSC 200, Soils =and Calculus ___.._.___ 3 MS 202, Military Science IIPY 211, General Physics ____._._..__ 4 orMS 201, Military Science 11 AS 222, Air Science 11 Ior PE 202, Physical EducationAS 221, Air Science II :1PE 201, Physical Education

.— onH)—
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Summer Camp

Credit:
S204, Silviculture 35264, Protection 3S274, Mapping and Mensuration 3S284, Utilization 1

10
Junior Year

Semester Credits Spring Semester Credits
361, Silvics 3 FOR 362, Silvics 3:11, Statistics 3 FOR 372, Mensuration 5l" 301, Forest Insects 3 or '1’? 31R, Forest Tree Diseasesiglish Elective 3 or "English Elective _ 3lption Requirement and ”'Option Requirementtectives 9 and Electives 9

18 18
Senior Year

'Semexter Credits Spring Semester Credits
531, Forest Management 8 FOR 511, Silviculture _ 3"'Option Requirement FOR 532, Forest Management_and Electives _ 15 “'Option Requirement__ and Elective 1218 __18

est Management Fields of Specialization
t student selects one of the following fields of specialization and must
3 those courses listed under that field.

Forest Management

BO 421, Plant Physiology “m-CE 201, SurveyingFOR 404, Management AnalysisFOR 405, Forest InventoryFOR 512, Forest EconomicsFOR 553, PhotogrammetryFIR 571, Advanced Mensuration .ST 312, Statistics

x

Credits
m“ 433

0000190900
24

Either ENT 301 or PP 318 ls required of all students. English elective ls scheduled for alternateWmester.Students not making better than ”C” average in ENG 111, 112, or presenting transfer craditn forENG 111, 112 will schedule ENG 321, Scienti lc Writing.Electives must Include at least 9 credits in humanities or social science.
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Forest Munagement Science

Credits
EC 301, Production 8: Prices fin”..— 3EC 302. l’at’l Income 8: Ec. Welfare __ 3EC 401, Prin. Accounting ___..___.__ 3FOR 512, Forest Economia —. 3FOR 572, Forest Policy __..__ 8MA 212, Calculus E_..__ 3MA 215, or 405—Finite Math orMatrix Algebra _ 3ST 312, Statistics __ _.___

24
Forest Mensuration

Credits
130 421, Plant Physiology _. 4CE 201, Surveying “fl...— 3CE 510, Advanced Surveying __ _ 3FOR 553, Photogrammetry 2FOR 571, Advanced Mensuration 3MA 212, Analytics 8: Calculus __... 8MA 215, Finite Math d_ ”......— 3ST 812, Statistics 3

24
Watershed Management

Credits
AGE 371, Soil and “later Conser.vation Engineering 4CE 201, Surveying _ 3FOR 553, Photogrammetry 2MA 212, Calculus _ _d,~~MIG 120, Physical Geology - 3FY 322, Descriptive Meteorology 2FY 333, Applied Meteorology 2SSC 511, Soil Physics 4

23
Forest Biology

Credits
BO 421, Plant Physiology 4BO 441, Plant Ecology __ 3CE 201. Surveying ..... ...-..“ 3ENT 301 or PP 318, Insectsor Disease ._ 3MA 212, or MA 215 ~ . 320 103, Zoology 420 551, Wildlife Science
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Forest Recreation and Parks

Credits
BO 441. Plant Ecology 3ENT 301, Insects orPP 318, Diseases 3MIG 120, Physical Geology 3PSY 200, Psychology _. _ - 3RS 301, Rural Sociology AW 3SOC 202, Sociology # __ __ 320 103, Zoology 420 551, ‘Vildlife Science 3

25

Forest Wildlife Management
Credits

20 103, Zoology (Soph Year) 4lo 206, Vertebrate Zoology . v 420 301, Animal Physiology 420 520, Fishery Science 3lo 522, Animal Ecology _ 320 551, Wildlife Science 320 552, Wildlife Science ”fl- 3

Department of Wood Science and Technology
Presser E. L. ELLWOOD, Head of the Department[’1 essors:7R. M. CARTER, B. A. JAYNE, A. J. STAMMA: eiate Professors:-A. C. BAREFOOT, C. A. HART, R. G. Hircnmcs:11 mm Professors:H. D. COOK, C. G. LANDES, R. J. THOMASIn 'uctors:-P. J. Dyson, R. C. GILMORE, J. T. RICE
T 3 wood industries have been a vital part of the economy of North Caro
li. for over 300 years. North Carolina ranks first in the nation in the
miufacture of hardwood, plywood and wooden furniture, first in the
Seth in lumber production and among the leaders in the manufacture
01 >ulp and paper. The value of forest products produced annually in the
31.6 exceed $1,125,000,000. Seventeen per cent of the State's labor force
is mployed in the wood industries.
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The Department of “’ood Science and Technology offers two curricula,

’Wood Technology and Pulp and Paper Technology, to train men for
careers in the wood industries.

WOOD TECH NOLOGY
Professor E. L. ELL“OOD, In Charge

Curriculum
The great wood industries which convert wood into thousands of com-

mercial products offer many opportunities for wood technology majors.
The curriculum has been designed to give sound coverage in mathema-,

tics and the sciences and to permit sufficient flexibility to enable students
to specialize along lines of major interest. At the end of the sophomore'
year, wood technology students attend a 10 week practicum which is pre--
requisite to junior standing. At the beginning of the junior year students
select an option.
The option in wood products manufacturing trains men for supervisory

and production positions in the manufacture of such products as lumber.
veneer, plywood, particle board, dimension stock, furniture, cabinets
millwork, and flooring.
The wood products economics and management option stresses the field

of business administration and economics and trains men for careers i
merchandising and administration in the wood processing industries, tlt.
construction industry, or with material suppliers.

This curriculum leads to the degree of Bachelor of Science in woc
technology. A minimum of 151 credits is required for graduation.

Opportunities
A career with wood industries offers a variety of opportunities for you.

men trained in wood properties, manufacturing operations and businr
methods. The application of new processes and materials in the conv
sion of timber into the thousands of wood products has created a dema
for technically trained men. Companies manufacturing lumber, ven'T
and plywood, hardwood dimension stock, furniture, millwork, flooriu
pianos, caskets, wood turnings, adhesives, preservatives, finishing materi -,
and composition boards are types of industries interested in employg
graduates.



a'ood Technology Curriculum
1 the freshman year see page 181.
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Sophomore Year
{fl Semester Credits
,3 201, General Economic:— 3CC 231, Basic Speaking Skills 3RR 202, Wood Structure and, and Properties I— 3.{A 211, CalculusW3{Y 211, General Physics 4i 201, Militaryorf 221, Air —1‘. 201, Physical Education __._____._. l
‘ 18

Spring Semester Credit:
CH 220, Organic Chemistry— 4FOR 203, Wood Structure and

Summer Practicum
:rst Session Wood Products Credits
Lacticum (Five Weeks)DR 205-5, Wood MachiningPracticum _.______.____ 1DR 206-5, Wood Drying Practicum .. 1DR 207-5, Gluing Practicum 1DR 208-8, Wood FinishingPracticum 1DR 209-8, Plant Inspections 1

6
Junior Year

Credits:1] Semester
vi 341, Mechanics A (Statics)NC 521, Scientific WritingDR 801, Wood Processes I .— 4C‘ 361, Statistics for Engineers __ 3

Properties 11 3‘MA 212, Calculus 3ME 101, Engineering Graphics _ 2'PY 212, General Physics _______ 4MS 202, Military ScienceorA3 222. Air Science 1PE 202, Physical Education 1
18

Second Session Wood Credit:
Practicum (Five Weeks)FOR 210-8, Mensuration Practicum _ 2FOR 2ll-S, Logging and MillingPracticum ____ 2FOR 212-3, Graphic Methods 1

5

Spring Semester Credit:
FOR 219, Forest Economy andIts Operation __ 3FOR 502. Wood Processes 11 43For 4-44, Intro. to Quality Control __Echniml Electives ______.______ 4 Technical Electives 3—— Elective: 516 _18

Senior Year
.211 Semester Credits Spring Semester Credit:
310R 434, Wood Operations I __._.____R 521. Wood Chemistry 5¢Chnica1 Electives _ 3sleetives _ 9

18

FOR 435, Wood Operations 11 .___... 3FOR 441, Design of Wood Structures .. 3FOR 591, Wood Technology Problems _Technical Electives ___~___.___._.._ 8Electives _ _.___.._____._ 6
18

xMM: who have completed MA 101, 102, should take MA 201, 202, and FY 201, 202.
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Fields of Specialization

At the beginning of the junior year, students with exceptional academic
records may, with the approval ol the faculty, elect the Honors Program.
Other students wtll Clett one of the following options. 'When an option
is chosen the student will select at least two courses from one area of em-
phasis and at least one course from each of the other two areas of em
phasis. The remaining elective hours are to be courses selected by the
student in consultation with his adviser to best fit his particular interests

Wood Products Manufacturing Option
Credi

OPERATIONS ANALYSIS FC 4'10, Economic Decision Processes ___._.._._EC 552, Econometrics 3BUSINESS ADMINISTRATION hC TIO, Economics of the Firm , 3EC 412, Industrial Relations W 3STATISTICS bf 51%, Experimental Statistics for Engineers 3ST 516, Experimental Statistics for Engineers 3
Wood Products Economics and Management Option

CredECONOMICS EC 301, Production and Prices __t__EC 302, National Income and Economic “lelfareEC 448, International TradeOPERATIONS ANALYSIS EC 450, Economic Decision ProcessesEC 552, EconometricsBUSINESS ADMINISTRATlON EC 310, Economics of the Firm —___EC 312, Elements of AccountingW __EC 425, Industrial Management

PULP AND PAPER TECHNOLOGY
Professor R. G. HITCHrNcs, In Charge
Curriculum
The curriculum in pulp and paper technology trains men for tecli-

cal work in the rapidly growing pulp and paper industry. Graduates C
prepared for careers as pulp technologists, paper mill chemists, quay
control specialists, and mill superintendents. After a thorough backgro .d
in basic sciences, the program offers special work in wood pulping 0
cesses, chemical and by-products recovery, pulp bleaching, and the varzls
papermaking operations such as refining, Sizing, filling, coloring, mag.
and converting.
The pulp and paper industry ranks fifth among all American indust 35-

In 1960 pulp and paper products were valued at 10.7 billions of do NS
and the industry employed more than 562,000 skilled workers. Th i5
primarily a Southern industry with 60 per cent of the nation’s pulpt 0d
produced in the South.

Financially supported by 55 major companies, this program wasITC'
ated to meet the critical need for trained men. It is a regional pro am
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:‘1d has been approved by the Southern Regional Education Board aswe undergraduate program to serve the Southeast in this field. A number
5scholarships are available. The new Robertson Laboratory of Pulp and
raper Technology provides this program with outstanding facilities.
lAll students majoring in this curriculum are required to spend at least
1e summer working in a pulp or paper mill where arrangements have
een made by the College for such employment. Three hours of academic
cedit are granted the student after completion of 12 weeks of mill work
fid presentation of a satisfactory report covering this work experience. In
ddition to this minimum summer work requirement, students are urged
a work in mills the two remaining summers between academic years be-
uuse of the great value of practical experience in this industry.
'This curriculum leads to the degree of Bachelor of Science in pulp and
aper technology. A minimum of 147 credits is required for graduation. A
fth year leading to the degree of Bachelor of Science in chemical engi-
eering is available for interested students.

Illp and Paper Technology Curriculum
)r the freshman year see page 183

Sophomore Year
all Semester Credits Spring Semester Credits
3‘1 221. Organic Chemistry .............. 4 CH Organic Chemistry . 44A 211. Calculus B _... ............. 3 FOR 342, Fiber Analysis A m... .._ . 3’Y 211. General Physics _. ............. 4 'MA 212, Calculus C i. i 3JS 201, Military Science 'PY 212, General Physics 401” MS Military Science221, Air Science ,, ........_.._ 1 org 201,Physical Education ..... 1 AS Air Science . m“..- 1English Elective ____________________________ 3 PE Physical Education .~._ 1Electives _______________ ____ 1619

Summer
Credits

FOR 491, Forestry Problems,Mill Experience .i 3\Sludem‘ who have completed MA [01, 102 should take MA 20l, 207 and PY 20], 202
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Fall Semester
CHE 301, Elements of ChemicalEngineering _1 ._CH 215, Quantitative Analysis ~H_...

Junior Year
Credit:

ME 304, Fundamentals of Heat PowerSocial Science Elective E...“

34FOR 321, Pulp and Paper Technology ”a 33
English Elective

Fall Semester
FOR 411, Pulp and Paper L'nitProcesses “we l .FOR 413, Paper Properties andAdditivesFOR 471. Pulping Process AnalysisFOR 491, Senior Research Problem .*FOR 521, Wood ChemistryElectives ..w...w_.__

_3
19

Spring Semester Credit:
CHE 302, Elements of ChemicalEngineering __ __CH 231, Physical Chemistry _FOR 322, Pulp and Paper Technology a 3PSY 200, General PsychologySocial Science Elective 3Elective .~__ _.__._. 3

19
Senior Year

Credits

mmHAA
18

Spring Semester Credits!
FOR 403, Paper Process Analysis 3FOR 412, Pulp and PaperUnit Processes HM“?!FOR 461, Paper Converting __ 1FOR 463, Plant Inspections 1FOR 482, Pulp and Paper MillManagement “fl 2FOR 522, Wood ChemistryElectives ____...____..a__ 4

l7
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D V. CAHILL, Dean
1e School of Liberal Arts has a two-fold mission: the training of students
no wish to concentrate in the areas of the humanities and social sciences
id to participate in the training of students whose primary interests are
rentific and technological. The first function has been undertaken to satis-
a growing demand for a college education general in character, yet with
2Fficient depth to provide the foundation for a degree of competence in a
ven discipline. The second, represents the school’s contribution to the
tucation of all students on the campus and is discharged by offering either
ective or required courses in the social sciences and humanities which
:3 designed to fit the needs of students in the scientific and technological
rrricula.
lIn all instances, the School of Liberal Arts seeks to develop the student’s
mmunication skills and to acquaint him with our literary heritage; to
:rease his understanding of his economic, political, social and philo-
Dhical environment; to teach him to think critically and scientifically in
*3 world of human affairs; and to assist him in developing physical strength
id stamina as a basis for healthful living. In addition to the required and
:ctive courses offered for all students, courses of study leading to the
echelor of Arts and Bachelor of Science degrees have been established.
H'he School of Liberal Arts includes the departments of Economics, Eng
uh, History and Political Science, Modern Languages, Philosophy and Re—
:ion, Physical Education, Social Studies, and Sociology and Anthropology.
7r purposes of the Bachelor of Arts program, the Department of Psychol—
y is associated with the faculty of the school.
*URRICULA
lThe program of studies leading to the degree of Bachelor of Arts, with
ljors in Economics, English, History, Political Science, Psychology, and
ciology is as follows:

Freshman Year
I Semester Credits Spring Semester Credits‘NG lll, Composition an ENG 112, Composition and Reading 3Rhetoric .. _ 3 Modern Language 3Lr’Iodem Language . _ . 3 MA 122, Analytic Geometry andMA 1]], Algebra and Trigonometry 4 Calculus A , .«ocial SCiCl’lCC _.... ...... . _ __‘ .. 3 “‘SOClfll SClCDCC ‘ 3
lwnomics 201, 202; Political Science 201. 202, 301 or 322: Psymnmgy 200' 20“ 5°C“)1"gy 202'V; Anthropology 252, 305)l”t the intermediate level, W0 Of the required four courses must be in departmental sequence.
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PF. 101, Physical Education 1 PE 102, Physical Education ”aw—.1MS 101, Military Science 1 MS 102, Military Science Ior orAS 121, Air Science I . . 1 AS 122, Air Science I .. .....— l
15 15 "
Sophomore Year

I'ull Sinn 1!: 1' Credits Spring Semester Credit:Literature . . 3 Literature .. . 1 . a 3
(English 2131 262: 265, 260 English 468 may be substituted for English 265; Modern Languagl301, 302)”Social Science . ...... 8 “Social Science . .. “2..“ 3Natural Science .. 3 or4 Natural Science . .. 2.. __30rr.
(Biological Science 100 Botany 103; Zoology 103; Physics 211, 212; 221; Chemistry 101, 1021Geology, MIG 101, 120, 220, 222)
PHI 205, Problems and types Elective ... . _« 3of Philosophy . l ...._ 3Elective .. .. . ...- 3 Elective . a .. H . ._ 3PE 201. Physical Education . 1 PE 202, Physical Education . ._ 1MS 201, Military Science 11 MS 202, Military Science 11or orAS 221, Air Science 11 1 AS 222, Air Science 11 . 2_. l

l7or 18 l7or 183
Junior and Senior Years

Aside from one semester of the History of Science or Philosophy of So
ence (Philosophy 405 or HistOIy 422), the work of the last two years
divided betueen the major of approximately 30 credits selected witha
sistance of departmental adviser and electives selected with the assistance'
the adviser. The tOtal graduation requirement is 128 credits.
The curriculum leading to the degree of Bachelor of Science follows:

somewhat different plan. The student divides his time approximate:
equally between a concentration in Economics, English, History, Politidi
Science, Sociology and scientific or technological courses. It will be to t1
advantage of the student entering this program to present at least four ye?
of high school mathematics so that he may omit Mathematics 111.
The curricular outline of the Bachelor of Science program follows:

Freshman Year
Fall Semester Credits .Spring Semester CWENG 111, Composition and Rhetoric 3 ENG 112, Composition and Reading'Moclern Language .. 3 Modern Language .2...— :3CH 101, General Chemistry I . 4 CH 103, General Chemistry II 2 24 ‘MA 111, Algebra and Trigonometry 4 MA 102, Analytic Geometry andCalculus I ._. .2__ __._'PE 101, Physical Education .. 1 PHI 203,111troduction to Philosophy 51MS 101, Military Science I PE 102, Physical Education ...__~...._or MS 102, Military Science IAS 121, Air Science . .... a...“ 1 or__ AS 122, Air Science I .....___....".____16

At the intermediate level P
** Two of the required four courses must be in departmental sequence.
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Sophomore Year

205, 205,
._..... 2.. 3 3202,4 4

. .2 3 3205, E 5 208, 5. . 202,
_ 222, . .

E. 013m, W001)
A.

PARK, THOMPSON
HUNT, W.

D.
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Department of English

Professor L. C. HARTLEY, Head of the DepartmentProfessors:A. M. FOI'NTAIN, H. G. KINCHELOE, R. P. MARSHALL, JACK SUBERMAN, R. G. WALSERAssociate Professors:P. H. DAVIS, H. G. ELDRIDGE, F. H. MOORE, GUY OWEN, E. H. PAOET, D. J. RULES, A. B. R.SHFLLEY L. H. SWAIN, L. R. WHICHARD, R. B. VVYNNEAssistant Professors:LARRY CHAMPION, MAX HALPEREN, SADIE J. HARMON, A. S. KNOWLES, B. G. KOONCE, JAtxPORTER, NORwooo SMITH, PoRIER WILLIAMS, JR.Instructors:D. P. ALLEN, P. E. BLANK, J. G. EASLEY, HAZEL GRIFFIN, HARRY HARGRAVE, EUGENE H01.-LAHAN, W. W. MARTIN, NANCY G. MORGAN, HOWARD PEARCE, R. B. WHITESpecial Lecturer:MARY C. WILLIAMS
The English Department offers both basic and advanced courses in three:
areas: composition, speech. and literature. The freshman course, which is:
common to all curricula and prerequisite to all advanced courses in Eng:
lish, is designed to give intensive training and practice in written communi-
cation, plus an introduction to literary types. Courses in business, scientific.
and creative writing and in speech are offered both to meet course require-
ments in special curricula and to provide electives for interested students.
Advanced courses are available for a major in literature in the Bachelor
of Arts program. as well as for areas of concentration in literature and in
communications in the Bachelor of Science program.

Department of History and Political Science
Professor P. W. EDsALL, Head of the DepartmentProfessors:M. L. BROWN, F. V. CAHILL, JR., J. T. CALDWELL, A. HOLTZMAN, STUART NOBLIN, L. VSEEGERsAssociate Professors:L. W. BARNHARDT, B. F. BEERs, W. J. BLOCK. J. L. HELGUERAAssistant Professors:M. S. Downs, C. F. KOLB, O. H. ORR, JR.Instructors:J. C. FARRELL, STANLEY SUVAI.
An understanding of the historical background of our times and of politic
principles, political behavior and governmental systems is expected of tl:
educated man. To enable students to acquire this understanding the D3
partment of History and Political Science offers work in the principal fiel:
of history and political science. Students may major or concentrate in eitlt
discipline. Minor programs are also available to graduate students. .3]
important aspect of the department‘s work involves service courses in tl'
curricula of the other schools. Students generally are invited to elect cours;
in either or both disciplines.

Iver:
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Department of Modern Languages

:rofessor G. W. POLAND, Head of the Departmentassociate Professors:F. J. ALLRED, S. T. BALLENCERassistant Professors:RUTH B. HALL, H. L. Trrusmstructors:B. S. HOWARD, S. E. SIMONSEN
The Department of Modern Languages provides instruction in French,
éerman, Spanish, Italian, and Russian as well as special instruction in
tinglish for foreign students. It also offers courses in the literature and
lulture of these language areas.
The department cooperates with graduate and research programs by

Sflering special courses for graduate students in connection with language
requirements for advanced degrees and by providing translation service.
Graduate students enrolled in technical and scientific courses translate
arojects in their field of major interest. Upon satisfactory completion of
:hese projects, they are accepted as evidence of reading ability in the
)articular language.

Department of Philosophy and Religion
”rofessor W. N. HICKS, Head of the DepartmentAssociate Professors:L PAUL A. BREDENBERC, W. LAWRENCE HIGHFH 1., J. LEONARD MIDDLETONAssistant Professor:'W. Curms FITZGERALD, JR.instructor:WILLIAM KURYLO
The Department of Philosophy and Religion provides basic courses in
thlosophy and religion for students in the several schools of the College.
The courses include offerings in the areas of logic, history of philosophy.
philosophy of science, philosophy of art, philosophy of religion, ethics, the
{Bible and its background, religious movements in the United States, and
world religions.

Effort is made to relate and make effective application of theoretical(nowledge and understanding.

Department of Physical Education
‘Pt‘ofessor P. H. DEER, Head of the DepartmenttProfessor:W. E. SMITH:Professor Emeritus:JOHN F. MILLER'\" On leave.
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Associate Professors:J. B. EDWARDS, HAROLD KEATING, J. F. KENFIELD, JR.Assistant Professors:J. L. CLEMENTS, N. E. COOPER, ARTHUR M. HOCH, W. R. LEONHARD’T, J. H. erruz, F.JMummy, W. H. SONNERInstructors:H. O. FLOYD, JR., M. S. RHODES, W. M. SHEA
The Department of Physical Education contributes to the general welfare
of the student by providing programs and conditions in which he may de-.
velop and maintain physical strength and stamina, relax tensions, acquire
an appreciation for the importance of healthful living and develop knowl-
edge and skills for recreation. The programs also provide situations in whicl;
the student may develop qualities of cooperation, leadership, and sociaz
poise.

In addition to instruction and supervision for the participant in physica:
education in regular classes; there are opportunities for all students to par:
ticipate in beneficial forms Of physical exercise through the program in
intramural athletics.

Department of Psychology
(See Education)

Department of Social Studies
Professor G. A. GULLETI'E, Head of the DepartmentProfessors:C. I. FOSTER, J. R. LAMBERTAssociate Professors:R. N. ELLIOTT, R. S. METZGERAssistant Professors:W. F. EDWARDS, A. K. LOWENSTEINInstructors:R. V. BRICKELL, R. M. CORNISH, R. J. CLACK
The Department of Social Studies draws its staff from the various fielo
of the humanities and the social sciences. It contributes to the trainint
of men whose professional competence is devoted to the public interest Hi
offering courses especially designed to emphasize the close interconnectiODIl
that bind liberal studies to the world of science and technology.

Department of Sociology and Anthropology
Professor SANFORD WiNerN, Head of the DepartmentAssociate Professors:E. H. JOHNSON, H. D. RawuAssistant Professors:HERBERT COLLINS, J. G. HARDEE, J. W. TOMLiN
The Department of Sociology and Anthropology has three major function
in relation to the training and developing of students: (1) to make availabl‘
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m undergraduate curriculum leading to a Bachelor of Arts degree; (2) to
)rovide training in human group behavior for students majoring in other
treas; and (3) in cooperation with the Rural Sociology Department pro-
riding a graduate program at both the master’s and doctorate levels.
The general aim of the department is to provide a sound and highly de-

leloped undergraduate major which will lead to a rewarding and satisfying
)rofessional career; to provide other students with an opportunity to under-
stand more fully the social world in which they live in relation to their own
'nterests; and to provide an opportunity for exceptional students to pursue
1 graduate program in sociology.
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school
M
Physical Sciences and Applied Mathematics

CRTHUR CLAYTON MENIUS, JR., DeanAREY G. MUMFORD, Assistant to the Dean
turrent events and the outlook for the future continue to emphasize the
ieed for an increasing supply of high caliber screntists, mathematicians,
nd engineers. The School of Physical Sciences and Applied Mathematics
«dedicated to helping to supply this need. In addition to the Depart-
:ents of Chemistry, Experimental Statistics, Mathematics, and Physics,
ne operations of Physical Sciences Research, the Computing Center, and
tie Reactor Project were added to the school in 1961. The growth of the
rhool since its formation in 1960 has reaffirmed the fact that strong edu-
ntional and research opportunities in the basic sciences and mathematics
:re fundamentally necessary, and are important adjuncts to successful
trograms in the applied fields. '
' The mission of the School of Physical Sciences and Applied Mathema-
ECS at North Carolina State College is three-fold: the training of well
malified scientists and mathematicians; the technical support of curricula
1 agriculture, design, education, engineering, forestry, and textiles; and
research in science and mathematics.
acilil'ies
'The School of Physical Sciences and Applied Mathematics is fully
quipped for instruction and research. Special equipment and laboratories
ssociated with the departments of the school are a complete radio-chemis-
fy laboratory; a low power homogeneous reactor and a heterogeneous
eaetor designed for 100 kw; a one million volt Van de Craalf accelerator;
wo analog computers, GEDA and Donner; and an IBM 1410 digital com-
auter supplemented by access to the Univac 1105 at the University of
lorth Carolina Computation Center at Chapel Hill. Other facilities on
he campus available for teaching and research include an RCA electron
microscope, complete X-ray laboratories with diffraction and radiographic
QUipment, and precision instrument shops.
lurricula
1 It is intended that the undergraduate degree for the school be Bachelor
'f Science with a major in chemistry, physics, applied mathematics or
piperimental statistics. The curricula of the Departments of Chemistry,
Vlathematics, Physics, and Statistics are so arranged as to have essentially a
human freshman year. Because of this, a student entering any one of
belie curricula can, without penalty, change to another department in the
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School of Physical Sciences and Applied Mathematics during his fresh-l
man year. This common year is outlined below.
Freshman Year in All Physical Sciences and Applied Mathematics Currieald
Fall Semester Credits Spring Semester Credit!
CH 101, General Inorganic Chemistry..- 4 CH 103, General and Qualitative .or Chemistry ___.__._.__4 tCH 105, General Inorganic Chemistry... 4 orand CH 107, General and QualitativeCH 106, General Inorganic Chemistry Chemistry ._____...___ 4Laboratory ................L l andENG ill, English Composition .......... 3 CH 108. General and QualitativeMA 102, Analytic Geometry and Chemistry Laboratory _._._..1 lCalculus I .. . ma...__L 4 ENG 112, English Composition __ 3 inPE 10], Physical Education .W _.._ 1 MA 201, Analytic Geometry and ‘MS 101, Military Science I Calculus II __. 4 isor PE 102, Physical Education ______I 1AS 1‘21, Air Science I ___._________ 1 MS 102, Military Science I lHumanities c _-.._.. ._____ oror AS 122, Air Science I ___.____1 1‘Natural Science L__W____._L 4 FY 205, General Physio: I L...m____4 lPSM 100, Orientation ___._.__ 0 01‘—— Natural Science L.-__.,L_____ 4 4316 or 17 .._,17 or 18 ll
The total number of hours required for graduation is to be a minimum of 135 hours which includes 1hours 'of military science and physical education. Twenty~ane semester hours are to be requlthe humanities, exclusive of Freshman English. An additional requirement is one modern language.
Graduate Study l
The Master of Science degree is offered by each department of thj

school with the doctorate available in mathematics, physics and statistics
The graduate programs are described in detail in the Graduate Solace!
Catalog.

Department of Chemistry
Professor RALPH CLAY SWANN, Head of the DepartmentProfessors:THOMAS GLENN BOWERY, GEORGE OSMORE DOAK, RICHARD HENRY LOEPPERT, WALTER JOBPETERSON, WILLIS ALTON REID, COWIN COOR ROBINSON, PAUL PORTER SUTTON, SAMUEL .TOVE, JOSEPH ARTHUR WEYBREwAssociate Professors:DAVID MARSHALL GATES, ALONzo FREEMAN Coors, LEON DAVID FREEDMAN, FORREST W11!LIAM GETZEN, LOUIS ALLMAN JONES, RICHARD COLEMAN PINRERTON, RAYMOND CYRUS WHI‘IAssistant Professors:FRANK BRADLEY ARMSTRONG, THOMAS JACRS BLALOCR, LAWRENCE HOFFMAN BOWEN, WfiLIAM PRENTIss INGRAM, JR., GEORGE GILBERT LONG, EDWARD CARROLL SISLERInstructors:WILLIAM RODGER JOHNSTON, ELIZABETH HINES MANNING, JOHN \VESLEY MORGAN, GEORIMOTLEY OLIVER, MRS. GRAYE JOHNSON SHAW, THOMAS MARSH WARD .
The principal objective of the Department of Chemistry is to provid
sound basic training in chemistry and the related sciences. EmphaSIS
placed on aiding and encouraging creative thinking.
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aurriculum
TThe curriculum for the Bachelor of Science degree in chemistry is de-
gned to give the students fundamental training in mathematics and the
.ological and physical sciences with maximum instruction in chemistry.
“z-raduates in chemistry are provided with a sound foundation for future
raduate study.
.The curriculum meets the requirements of the American Chemical So-
'ety for the training of professional Chemists.

iChemistry Curriculum
)r the freshman year see page 204.

Sophomore Year
'1! Semester Credits Spring Semester Credits
H 221, Organic Chemistry I . 4 CH 223, Organic Chemistry II 4H 222, Organic Chemistry Lab . W 1 CH 224, Organic Chemistry tan. 1A 202, Analytic Geometry MA 301, Differential Equations 3and Calculus III .E. 4 FY 207, General Physics 4t 206, General Physics 4 English 5English ~~~..... .E. 3 MS 202, Military Science II201, Military Science II 0ror AS 222, Air Science 11S 221. Air Science II a 1 PE 202, Physical EducationE 201, Physical Education MM. .a . .. l ——_ 1718

Junior Year
11! Semester Credits Spring Semester CreditsH 431, Physical Chemistry I _ 3 CH 433, Physical Chemistry IIH 432, Physical Chemistry Lab. 1 CH 434, Physical Chemistry Lab. . 1[L 103, Elementary German i . 3 CH 41], Analytical Chemistry I 4Minor a..............- _ 3 MI, 104, German Grammar andHumanities e . a- 8 Prose Reading 3Free Electives ._ 3 Minor 3' __ Humanities 316 —17

Senior Year
all Semester Credits Spring Semester Credits,IH 413, Analytical Chemistry II 4 CH 501, Inorganic Chemistry I 83 Major 3 Minor 3Minor 3 Humanities 3Humanities 8 Free Electives 7Free Electives ——_ I616'\y’Chemlstiryy majors are required to take CH 105, CH 106, CH 107, and CH 108. The Chemistry Depot?»merit wmot cs,minor. TThis seq

recognize as a minor four semester courses m the bolog'cal sc onccs, engineering, mothe-Or physics. Any combination of four courses from two of these areas wll constitute a “split“he courses applied to a minor should cxhibt the Opp! or on at chrmrstry in the areas chosenuence is to be chosen in consultation with the faculty advrser prior to the third year of study.
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Department of Experimental Statistics

Professor J. A. RIGNEY, Head of the DepartmentProfessors:R. L. ANDERSON, Graduate Administrator, C. C. COCKERHAM, A. H. E. CRANDAGE, R. J.‘HADER, H. L. 1.1 ms, F. E. MCVAY, D. D. MASON, R. J. MONROE, D. R. SHREVE, R. W. STACY. IR. G. D. STEELVisiting Professor:D. W. HAYNEAdjunct Professors:W. S. CONNOR, A. L. F1NKNERProfessor Emeritus:GERTRUDE M. CoxAssociate Professors:W. J. ”ALL, R. C. PrrrRsox, C. H. Pnocroa, W. W. G. SMART, T. D. WALLACEVisiting Associate Professors:J. C. KOOP, H. R. VAN DER VMRTAdjunct Associate Professor:5. ADDELMANAssistant Professors:J. O. RAWLINGS, F. J. VERLINDENAssistant Statisticians:M. A. CII’OLLONI,J H. Mums, W. S. Ovmrou, C. A. ROHDE, B. J. STINES, E. H. Ym
lStatistics is a relatively new and rapidly expanding science. It is the;

body of scientific methodology which deals with efficient collection and;
presentation of data and with the general problem of drawing valid and
reliable inferences from data. Early development of statistics occurred in:
the biological and social sciences. In recent years the use of statistical cont
cepts and methodology has spread into virtually all areas of scientific Ell-l7
deavor, especially the physical sciences and engineering.
The Department of Experimental Statistics is part of the Institute of:

Statistics which also includes a Department of Biostatistics and a Depart:
ment of Statistics at Chapel Hill. The Department of Experimental Sta-2
tistics provides instruction, consultation and computational services on
research projects, for other departments of all schools at North Carolina}l
State College including the Agricultural Experiment Station. Government
tal agencies and other institutions use the facilities of the departmenn
The range and quality of the data handled furnish an excellent back!
ground for training students in the use of statistical procedures in such
fields as the physical, biological and social sciences and in industrial det
velopment and engineering,

Opportunities
Most fields of research, development, production. and distribution at.

seeking persons trained in statistical methods and theory. Research group"
are fast realizing the importance Of statistics in planning experiments am
in analyzing and computing results. Industry is placing increasing reliancl
on statistical methods to control the quality of goods in the process C
manufacture and to determine the acceptability of 0goods already producec
Statistical procedures based on scientific sampling are becoming bass
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sols for making weather forecasts, crop and livestock estimates, business
‘end predictions, opinion polls and the like.
-A graduate in statistics will find abundant opportunities in any of the
“eas listed above—both in industry and with federal and state agencies.
xperimental Statistics Curriculum
)r the freshman year see page 201.
Assuming BO 103 and FY 205 were elected during the freshman year, a typical program fore succeeding three years might be as follows:

Sophomore Year
11 Semester Credits Spring Semester Credits
A 202, Calculus II . , _ LL- 4 MA 301, Differential Equations _ 3’ 206, General Physics II “Ham”. 4 PY 207, General Physics 111 i 43 201, Economics A _ _ 3 EC 202, Economics . 5Foreign Language . 2.... 3 7.0 103. General Zoology . 4S 201, Military Science . 1 Foreign Language 3'1 201, Physical Education 1 MS 202, Military Science ]__._. PE 202, Physical Education 116 __19

Junior Year
ll Semester Credits Spring Semester Credits
7361, Introduction to Statistics _W._.r 3 ST 362, Introduction to Statistics 3iY 200, Introduction to Psychology a... 3 ST 302, IBM LaboratoryNlG 321, Scientific Writing .........._ 3 Minor 3Minor __________________ 3 Humanities 5Humanities “a.“ 3 Free Electives 6

15 17
Senior Year

ll Semester Credits Spring Semester Credits
7 421, Basic Statistical Theory .... 3 ST 422, Basic Statistical Theory .. 3T 515, Experimental Statistics ST 516, Experimental Statisticsfor Engineers a......................._ 3 for Engineers 3Minor .................... ............... 3 Minor ._ 3Humanities ....... .W a 3 Humanities 3Free Electives ”.... . .__ _... 3 Free Electives 1 4Major Electives _ . ........_ . ..ms 3 —~16

taduate Study
lThe Department of Experimental Statistics offers work leading to the:Iaster of Science and Doctor of Philosophy degrees. Minor work may be
iken in any of the wide variety of research programs on the campus. Infldition, a cooperative arrangement with the Departments of Biostatis-
Cs and Statistics at Chapel Hill provides for minor work in health affairs
“(1 in statistical theory. Active participation in the graduate faculty byfiveral of the staff at the Research Triangle Institute provides further
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strength of staff and a wider variety of research experience available tograduate students.
The department has at least one staff member who consults with re-searchers in each of the following fields and who conducts his own re-

search on statistical problems which are encountered: the various agricul-tural sciences, quantitative genetics, industry and engineering, physital
sciences and social sciences. In addition there is active research in the gen-
eral fields of experimental design and sample surveys.

Department of Mathematics
Professor JOHN W. CELL, Head of the DepartmentProfessors:R. C. BULLOCK, J. M. CLARRSON, W. J. HARRINGTON, M. ITOH, JACK LEVINE, C. G. MahmoudH. M. NAHIKIAN, Graduate Administrator, H. V. PARK, Administrative Assistant, D. R3:SHREVE, R. A. STRUBLE, J. H. WAHAB, H. P. WILLIAMS, L. S. WINTONAssociate Professors:H. C. CooxE, A. R. NOLSTAD, D. M. PETERSON, H. A. PETREA, H. E. SPEECE, H. VAN DENVAART, G. C. WATSONAdjunct Associate Professor:ROBERT T. HERBsrAssistant Professors:V. R. BRANTLEY, E. J. CANADAY, D. L. GEORGE, D. J. HANSEN, C. F. LEWIS, C. H. Lmu'.JR., MORTON LOWENCRUB, R. A. MACKERRAOHER, ARMsrRONc MALTBIE, L. B. MARTIN, JR-bPETER SHAHDAN, J. B. WILSONInstructors:C. N. ANDERSON, DOROTHY L. BRANT, JOYCE CARAWAY, MARTHA J. GARREN, RUTH B. HON!m'curr, JULIE G. MCVAY, D. E. Nion, CARLorrA P. PAT-rON, J. L. Sox, G. S. SPFJDEL, JR- —
There is great need in industry and in the field of teaching for people
trained in applied mathematics. The increasing use of both digital amt
analog computers and the shift to automation in industry have given rim
to requirements for mathematics analysts. The Department of Mathema:J
tics offers opportunities in the elementary and advanced courses for tit
student to learn important concepts in mathematics and to apply theset
situations in mathematically oriented areas.

Curriculum
The curriculum for the Bachelor of Science degree in applied mathl

matics is designed to provide the student with a sound foundation ii
mathematics and at the same time to give him a reasonable acquaintanc‘
with some other area of science or engineering in which mathematics :2
applied. Required courses are relatively few in number so that the ind
vidual needs of the student are met more readily. The individual cum
ulum can be designed either to fit the needs of a student for a positic
in industry or to provide him with a strong foundation for future grad‘i
ate work.
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Curriculum
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physit's, or statistics, In addition to the above requirements, the student
must write a thesis and show a satislactory reading knowledge of a for-
eign language.

For more detailed information and for requirements for the Doctor of
Philosophy degree see the Graduate School Catalog.

Department of Physics
'Iiurlinglon Professor RA\MO.\D L. Mtknu, Head of the DepartmentBurlington Professor:WILLARD H. BEANE'HProfessors:W 0. Doctrir, H \RRY C. KELLY, FORREST \\'. L\\CA§TER, J. 3. Means, A. C. MENIUS, JR.,R H. SMDIR, NI\\10.\ UsDeroon, A. 'W. \\'\1T.\'ERAsiatiatc Professors:"J. T. L\.\.\', Graduate Administrator, R. F. ST.\I.\BACK, E. JACK STORYAsxislanl Professors:E, J. BROWN. \Yunur P, Bi'anR, CROVER C. COBB, JR., R. L. DOUGH, WILLHM R. DrmsRAOUL M. Fatwa. D. H. hIARI‘IN, M. R. Moss, J. Y. PARKInstructors:HUBERT L. OWEN, J. T. SPENCE
Physics is a fundamental science of observations, measurements and mathe
matical description of the particles and processes of nattne. Includedi
the study of classical physics—mechanics, heat, sound, electricity, magne
tism and optics—plus modern physics embracing atomic, ionic, and nuclea
particles and phenomena. In addition to extending our basic Lnowledg.
of the universe, the science of physics provides an attack on problems c
importance in modern technology. The variety of the contributions mad
by physicists is indicated by these typical activities—discovery and mea
urements on new particles of nature; the invention and use of new it
struments to probe interplanetary space; the prediction of behaviort
nuclear chain reactors; the study of processes fundamental to the relea:
of thermonuclear energy; and research on missiles, satellites and spat
craft.
Programs
The Physics Department provides courses in fundamental physics at

in several specializations relating to nuclear reactions, reactor analys
radioactivity, radiological health and safety, electrical discharges in gas:
and space phenomena.
Opportunities
The demand for graduates with fundamental and specialized knowled

in physics has grown rapidly in recent years. The demands for scienti
are currently greatest in the nuclear energy and missile and space fiel
in which large research and development programs are in progress. Pt'
tions are available to qualified individuals in government laborator
industrial research facilities and in universities.
* On leave“’ Acting head
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ysics Curriculum
Typical curricula emphasizing fundamental physics and nuclear science
3 shown below.
: the freshman year see page 204.

Sophomore Year
Semester Credits Spring Semester Credits

L206, General Physics _W-W. 4 FY 207, General Physics .,.W_W_ 4202, Analytic Geometry and MA 301, Differential Equations A. W 3Calculus III W4 English Elective “WWW..." __Foreign Language WWW. W 3 Foreign Language M . 8Humanities Elective W- Humanities Elective . l 3E201, Physical Education ...~.._._._._ 1 PE 202, Physical Education 12201, Military Science 11 MS 201, Military Science 11or or.201, Air Science II WWWW 1 AS 20], Air Science 11 t _ 1
16 18

Junior Year
5 Semester Credits Spring Semester Credits
I401, Mechanics PY 402, Heat and Soundor or'403, Electricity and Magnetism W 4 FY 404, Optics A 4‘407, Modern Physics _____________ 3 FY 410, Nuclear Physics I .. .. 4441, Advanced Calculus I ~.W__i.~ 3 Mathematics .. . 3301, Contemporary Civilization WW 3 SS 302, Contemporary Civilization .i.._.. 3Minor __Wi_c.._....._ WWW 3 Minor .. WW.” W 3Free Elective .c.~.....W._~.W_ 3 —*W l19

Senior Year
(Fundamental Physics Emphasis)

5 Semester Credits Spring Semester Credits
F1401, Mechanics PY 402, Heat and Soundor or5405, Electricity and Magnetism . . 4 PY 404, Optics . 4Mathematics ....................................... 3 Mathematics c .s 5“91, Contemporary Issues .................. 3 PHI 405, Foundations of Science 3Minor -.................................... . 3 Minor ,_ S1 Free Electives ............................ 6 Free Elective _ 8

19 16
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Senior Year

(Nuclear Science Emphasis)
[all \4 Hl('\[( r Credits Spring Semester Credit:
l’\ '1l0. Nuclrar Physics 11 4 FY 3‘20, Physical Measurements[’1' 71\, Radiation H.17ards 1'11 Radioactivity _3and P1otection 3 I’\' 330, Introduction to NuclearMathematics .c . 3 Reactor Theory _3SH 1"]. C(nrtcnlpnraiy Issues 3 Pr 5%], Nuclear Reactor Laboratory __ lI‘1ee Eli-tines 6 Mathematics “—3— PHI 4U”), Foundations of Science _319 Free Elective ._.__ 3

16.

Graduate Study
The Department of Physics provides programs of advanced study

applied physics leading to the master’s and doctors degrees. A researr
thesis is required for each degree. A comprehensive understanding
classical and modern physics is stressed. with study in either nuclears
ence or fundamental physics, nuclear reactor theory. radiological heal
and safety, plasma physics, space physics, and the theory ol fields. \Vork
the student’s minor field will generally be taken in other departments
the School of Physical Sciences and Applied Mathematics. Research fac
ties available include a 10—kilowatt heterogeneous reactor, a 100-w
water boiler reactor, :1 natural uranium sub critical assembly, a one-3‘
Van de Graaff accelerator, and high speed computing equipment. Plas'
laboratories with precision equipment are available. Experimental ‘
search is in progress on neutron diffusion by pulsed methods. high curr
particle streams, and simulation of space conditions. Research and tea ‘
ing assistanships are available to qualified graduate students.

Computing Center
Professor D. R. SHREVE, Director
An IBM 1410 digital computer is located in the Computing Cente:-l1
Patterson Hall. The computer. a card type system with 40000 charanfi‘S
of core storage, is used for faculty and student research, and for instruc 0“
in scheduled credit courses and non-credit short courses.

Credit courses in computing are supplemented by instruction in 31
prrter programming included in courses offered by se\ eral departmen 1“
the College by a continuous offering of non-credit short courses, an bl
use of IBM 1620 computers, and a variety of analog corrrputers in se ”1
other departments.
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Physical Sciences Research

J. STORY, Headsearch Engineer:M. A. Kooxnsearch Associate:B. E. LEONARD
Vile Burlington Nuclear Laboratories building, which houses a 100 kilo
:litt heterogeneous research reactor, plus 32 rooms including research
Joratories, offices and shops, is the school’s major facility for research
nuclear phy51cs, radiation, and nuclear sciences. The facilities also in-

Jde a 100 \satt homogeneous reactor, a natural uranium subcritical
sembly, and a tonsiderable investment in research equipment, princi-
.lly nuclear electronics.
Other major facilities in the School of Physical Sciences and Applied
athematics include plasma phssics laboratories, a 1 Mev Van de Graaff
celerator, chemistry and radioisotope laboratories, a spectrostopy labora-
ry and analog computers.
In addition to contracted research for industrial firms. support is re-
ived from federal agencies.
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School
Of
textiles

MLCOLM E. CAMPBELL, DeanDAMES W. KLIBBE, Academic Coordinator
|She manufacture of textiles has become one of the world's leading indus-
ries. North Carolina’s textile industry now ranks first in the nation
3 terms of employment and value of manufactured products. Further
lore, the textile industry of the State and the area is broadly diversified.
:anging from the production of man-made fibers to finished garments,
rom cotton spinning mills to finishing plants, from woven goods to all
.ypes of knitted materials, and from suppliers to machine manufacturers.
:Because of the tremendous expansion in the scope of textiles it has
uecome necessary to utilize the talents of the chemist, the physicist, the
.ngineer, the busrnessman, as well as the traditional spinner, weaver, and
tyer.
The School of Textiles offers several programs at both the undergrad

late and graduate levels in the applied sciences underlying the produc
ion and finishing of textile products. Textile research supplements and
upports graduate study.
The purpose of the school is fourfold: to educate men and women for

irofessional service in all phases of the textile industry; to devtlop theit
apacities for intelligent leadership; to aid in the economic development
fthe textile industry; and to cooperate with the textile industry in im-
)roving through scientific research, manufacturing efficiency and the
tuality and value of manufactured products.
In the educational program, for administration, the School of Textilts

sorganized into three departments: Textile “I eclmology, Knitting Tech
tology, and Textile Chemistry.
tiurricula
‘ The School of Textiles offers two basic four-year curricula, textile tech-
;ology and textile Chemistry. After the freshman year thtse two programs
iilfer; however, there is sullicient similarity in the first year to permit the
tudent to defer the final decision as to his majot held of study until tht
11d of the freshman year.. - lA program tsollcttd liy tht sthool to pettntt the student utth .I 13.3. \.l)..) . . . .r1)-A.ngl('(‘lltJlll anatttttltletl tollt-gt-ot tutttt-istty to totnplt It' the H
Ulrcments lot a llttthelot ol Stientt (It-gtet in tt-\tile tethnology tlttt lll(‘
attsfactory completion ol one yeut ol study.
The over-all program of the textile tethnology curtieulutn lll(lll(l(‘

Ourse work in the basic sciences and humanities as well as in the proles
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sional area of textiles. The arrangement of stems within the curricului
permits for specialization in various areas which lead in one direction 1
a high concentration of work in the basic sciences and in the other dire
tion to greater depth in the study of economics. The various avenues.
selection open to the students are as follows, with specialization as inc
cated: hber and yarn technology, fabric technology, general textiles, kn'
ting technology, and textile management.
The latter program provides substantial depth in the fundamentals

economics as well as work in the basic sciences, humanities, and profr
sional textile areas. It is believed that this program provides a firm found}
tion on which to develop business skills. As with the other programs
textile technology, the student has further choice within the manageme
program depending on his desire to follow micro, macro, or quantitati'
economics.

Textile chemistry is designed to give the student a fundamental edur
tion in chemistry with special emphasis on the application of this scien:
to textiles. The textile chemistry curriculum places emphasis on chemit
fundamentals so that those students wlro complete this program with
high degree of excellence are adequately prepared for graduate stu
either in pure or applied chemistry. Similarly, students who complete I
program in any one of the stems in textile technology with a high deg;
of excellence would be acceptable for graduate study in many differe
areas.
Inasmuch as the professional work in textiles is concentrated to a grr

extent in the last two years in the student's program, it is quite possil~
for students from either junior colleges or other institutions of high:
learning to transfer to the School of Textiles with a minimum loss
time.
Degrees
Upon completion of programs in textile technology, the degree. 3

Bachelor of Science in textile technology is conferred. Upon completion .
the program in textile chemistry, the degree of Bachelor of Science in I l
tile chemistry is conferred. ‘
The degree of Master of Science in textile technology or of Master

Science in textile chemistry is offered for the satisfactory completion C -4
minimum of one year of graduate study in residence. Candidates for
degree of Master of Science enter and are enrolled in the Graduate Sch1
of the College. .\ Master of Te\tile 'l‘echnology degree is also offered. 1‘:
general requirements, consult the Graduate School Catalog.
Facilities
The Nelson Textile Building, erected in 1939 and greatly enlarged?l

1950, was designed to coordinate teaching and laboratory facilities."t
houses one of the most modern and best equipped textile institutionsn
the world. Tire Department of Textile Chemistry is housed in remodcii
Mangum Hall, one hundred yards south of the Nelson Textile Build};-
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upportunifies
Technological advances in textile fibers and manufacturing techniques
we created a tremendous demand for men technically trained in textile
.lleges. For the past several years, the School of Textiles has had a demand
r graduates greater than it could supply. Its graduates have entered the
xtile industry at salaries equal to or better than those offered in many
-her industries.
Graduates of the school are equipped to enter many fields related to

xtiles, such as manufacturing, sales or research; and alumni of the school
)ld responsible positions in each of these fields. Many are now mill presi-
ints or general managers.
,Some of the specific fields selected by State College textile graduates
e production of yarns, production of Woven and knitted fabrics, dyeing
id finishing, industrial engineering, quality control, designing, styling,
'erchandising, converting, research, cost and production control, and
les of equipment and materials to the textile industry.
To assist in the placement of students and alumni and to facilitate in-
rviews by textile firms, the school maintains a lull-time placement di-
actor.
aspection Trips
For certain of the textile courses offered, it is desirable for the stu-
int to see the manufacturing process under actual operating conditions.
7hen possible, trips are arranged for student groups to visit orrtstand
tg manufacturing plants. Participation in the trips is required; transpor
ition costs and other travel expenses, while held to a minimum insofar
' possible, must be paid by the student.
nor! Counes
It is the policy of the school to offer course training for textile mill men
he have a limited amount of time to spend at the school. 1 lrese courSCS
‘e offered when a sufficient demand for them develops. The SUl’lCCL mat“r is selected to meet the needs of the grouP.
istinguished Professorships
The School of Textiles has four sponsored professorslrips. These art
.ade possible by funds contributed to the North Carolina Textile Fortn-
ftiOn, Inc., and especially designated to pay a part of the annual salary
'3 the professor selected to fill the position.
The four professorships, together with the year of establishment and the
ame of the incumbent for each, are as follows:
Burlingtorz Industries Professorship of Textiles Ill/ll}, Dame S. llamby,
ltofessor of textiles, Department of Textile Tethnology. . '
Chester H. Roth Professorship of Kni/lr'rrg 'I'r’r'l/no/ogy lfl/IB, William
dward Shinn, professor of textiles and heart ol Department of Knitting
‘echnology,
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Abel C. Linebt'rger Professor of Yam Manufacturing 1948, Elliot BrO‘

Grover, professor of textiles and head of Department of Textile Techn
ogy.

Edgar and Emily Hasslein Professors/21']; of Fabric Development 19
(open)

Department of Knitting Technology
Professor WILLIAM E. SHINN, Head of the Department and Director, Knitting Research 5Assistant Pro/essor: lH. M. MIDDLETON, JR.Instructor:PM L!
In recognition of the great importance of knitting and the other nee:
arts in the industrial life of this section, the Department of Knittg
Technology makes available to this branch of the textile industry, persi-
nel trained in the fundamentals and practices underlying the productior 'f
knitted textiles.
Curriculum

Knitting technology students follow the textile technology curricu'n
and Clt'tL Sit-m l, 101‘ a list ol the tutiituluin by years see page» 9‘33 d
226.
Facilities
The laboratories of the Knitting Technology Department, organized td

equipped for instruction in many phases of the knit-goods industry, If
grouped as follows:

Seamless Hosiery
Equipment for instruction in seamless hosiery production includes 13-

presentative types of machines arranged in two groups. The more eler I]
tary types, including ribbers and plain hosiery machines with the elei Il-
tary attachments such as stripers, reverse plating and rubber top att ht
ments, are arranged together for beginning students. The more adval Ed
types are grouped together for advanced students. This line includes 41'
vanced rib type machines, Komets, Banner \Vrap Reverse, several type of
float stitch machines, and machines for the manufacture of hosiery 111
solid color patterns.

Nylon Hosiery
This section is equipped with full-fashioned hosiery knitting macl l€S

of modern types, in 45-gauge, 51-gauge, 54-gauge, and 66 gauge. The _15
prov1ded also three 400-needle women's nylon hosrery machines of the CIT-
cular type. This equipment forms the basis tor instruction in the germl
course in hosiery manufacture and for the more advanced instruction irlfil11
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fashioned hosiery production. Equipment for the looping and seaming ofnosiery, for pre-boarding, dyeing and finishing of fine hosiery is provided inzeparate rooms.

Circular Knitwear
A wide assortment of large diameter fabric knitting machines is providedfor demonstration and instruction in the production of cloth for both un-derwear and outerwear. This group includes latch needle and spring needletypes for jersey, rib, interlock and Jacquard fabric.

Garment Cutting and Seaming
A laboratory for experimental garment design and manufacture has beenset up with modern power cutting equipment and many types of industrial

sewing machines for producing garments for both outerwear and under-
wear. This unit is supplemented by knit goods finishing equipment located
in the hosiery and knitwear finishing laboratory.

Warp Knitting, Flat Knitting
The knitting department laboratories include eight warp knitting ma

chines of the tricot and raschel types. These machines furnish the basis
for instruction in the design analysis, and production of warp knitted
fabrics. A collection of fabrics and several winding and warp preparation
machines make it possible to process a variety of materials. Flat machines
of the V-bed and links-and-links class are employed for instruction in the
producton of heavier knitwear such as sweaters.

Knit Goods Finishing
Devoted entirely to experimental work in hosiery and knit goods finish

ing, this laboratory contains modern equipment for pre-boarding, dyeing
and finishing machinery, a knit goods calendar for finishing knitted tublng,and a fabric brush.

Department of Textile Chemistry
Professor HENRY A. RUTHERFORD; Head of the Department and Director, Chemical ResearchProfessor:K. 8. CAMPBELLAssociate Professors:A. C. Haves, D. M. GATES, Associate Director, Chemical Research
The PUrpose of the Department of Textile Chemistry is to instruct students
1n the chemistry of natural and synthetic fibers, and in the theory and
Practice of scouring, bleaching, dyeing, finishing and printing of yarns
and fabrics; to conduct laboratory experimental work demonstrating thepnnciples set forth in lecture periods; to cooperate with thelmills of.the
State in solving problems relating to the wet processing of textile materlals.
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Curriculum
Two recent changes in the curriculum in textile chemistry have re-

sulted in a strengthening of the program. In the senior year, the student
is given the option of electing a course of study which includes physical.
chemistry or may in its place elect a stem of courses in textile technology.
In the latter, three areas are provided which furnish depth in quality
control, labric technology, or yarn technolog '. A student may elect also
a three course sequence of a minimum of nine semester hours in psychology,
industrial engineering, or liom the School of General Studies.

Students who expect to pursue a course of graduate study are urged to
take the chemistry option. The technology option is primarily for students.
who expect to go into production.

In either option, the curriculum places emphasis on the fundamentals-
of chemistry. Adequate background in social sciences and humanities is
also provided.
Graduate Studies
A master's degree in textile chemistry is offered for the satisfactory com‘

pletion of one year of graduate study in residence. The program in textile
chemistry and its related area, polymer science, is intended to provide pro
fessional training at the graduate level. The student with a bachelor’s de.
gree in chemistry or chemical engineering will generally have the academit
background to undertake it. The student with a major in physics ma‘.
desire to enroll in one or two undergraduate courses in chemistry to erase
certain deficiencies.

Five courses, that are described in the section on Description of Course:
(TC 403, 404; TC 511, 512; TC 605; and TC 606), are the core of th
education plan at the graduate level. The selection of courses beyond th
ones mentioned depends on the student's interest and the nature of h
thesis research. The objective is to stimulate basic research and to trai.
scientists in the general field of fiber and polymer chemistry, with prop:
emphasis on the supporting sciences. Although fiber forming polymers at
emphasized, the program is broad in scope, providing an opportunity f(
training and research in general principles in the polymer field, as well
advanced study in chemistry, physics, and mathematics.

Fellowships and assistantships are available for qualified students.
Facilities

Facilities available in textile chemistry follow:
Dyeing Laboratory

This is a complete laboratory with generous provision for bench spat
equipment storage facilities, utilities and steam baths. It is used for
laboratory work dealing with chemical properties of textiles, dye synthes
color matching and all types of dyeing.
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Dye House

In this room is assembled a collection of dyeing and finishing machinery
r instructional and experimental purposes. Obtained over the last few
ms, the equipment includes a singeing machine, a continuous dyeing
.nge of the pad-steam type, a Williams unit, a du Pont type continuous
Leaching unit, four package dyeing machines, a dye beck, dye jig, rotary
asiery dyeing machine, piece goods dyeing and finishing units utilizing
y cans, enclosed tenter frame and a continuous loop drying and curing
init supplied with both steam and gas-fired heat sources and a laboratory
ilendar.

Research and Textile Chemical Analylil
'Six laboratories equipped for chemical research on fibers and on textile
:iemical specialties are available for use by advanced undergraduate stu-
ents working on special problems and for research, Equipment includes
‘reflectometer, a spectrophotometer with all supplementary apparatus,
)lorimeters and the common testing equiment used for exaluation and
)r determining color—fastness, wash-fastness, etc., of dyed fibers and fabrics.

sextile Chemistry Curriculum
Freshman Year

all Semester Credits Spring Semester Credits
\‘G 111, English . WWW ,fl_ 3 ENG 112, EnglishH 105, Chemistry . ~.._,W .2...” 4 CH 107, Chemistry 4A 101, Mathematics _ i . _ 5 MA 102, Mathematics 4I 252, U. S. History _ 3 TX 221, Fundamentals of '1'extiies 3101, Military Science I ME 101. Engineering Graphics 2or 'MS 102, Military Science 1\S 121, Air Science I a. a. .22 W 1 or.’E 101, Physical Education 1 'AS 122, Air Science I 1—— 'PE 102, Physical Education 117 ——18

Sophomore Year
1” Semester Credits Spring Semester Credits
IA 211, Calculus _. . 3 MA 212, Calculus a M 3Y 211. Physics . -. _. _ 4 FY 212, Physics 4H 221, Organic Chemistry 4 "English Eli-(tive 3X 281, Fiber Quality 3 en 22%, Organic Chemistry 4V15 201, Military Science 11 ’1X 261, Fabric Structure 3

or ”M9 202, Military Science 11:49 221. Air Science II . . . 1 orPE 201, Physical Education 1 'AS 222, Air Srience 11 l"i’li 202, Physical Education 116 19
\'Siudent; excused from military or air science and/or physical cducat on wil schedule equivalentCredits in courses from the following departments: Economics, English, History and Political Science,.Modern Languages, Philosophy and Religion, Psychology, Rural Socmloqy, Socral Studies, or Sociology.'1 aqproved in advance, students who average C or above on composition, English 111, 112 mayWbmtute 6 credits of modern languages.
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HumanitiesSocial 6 327,361, 3 215, _303, 3 304. ________..__~ 3
a

403, 3 404,405, 2 406,511, 3 501,412, 3 ____ 2:3 581,3
(2) 3— (2)

142.
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521, 3 365,522, 3 575,_ _7 u

303, M 4
436, 3
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Department of Textile Technology

rofessor ELLIOT B. GROVER, Head of the Department and Textile Researchrofessors:J. F. BOCDAN, Director, Processing Resrarth, D. S. H\.\rr.s, I, .\. PORHRssotiate Professors:W. E. MOSER, j. E. PARDL'E, W. C. SFLCKEY, JR.ssistant Professors:E. B. BERRY, J. W. KLnsrrE. W. E. SMITH, R. l‘. \\'Ir.t.l\§slruclors:j I. A. BIRKAN, JAMES A. KING, L. T. LASSIIER. W. K. LYNCH, H. I. MAKHIOI'I‘
The purpose of the Department of Textile Tetlrnology is to instrutt stu
ents in the theory and fundamental COIKLjfls. at both the basic and ad-anced levels, of fiber properties and fiber protessing through yarns and
tbrics. This is accomplished through the systematit study of the engi
eering properties of both the materials being processed and of the equip-
tent involved in manufacturing. In addition, the department is engaged
1 research, with the support for the basic areas of work torning from
)llege funds, and applied research through the sponsors of the work. Not
ttly faculty, but graduate and, when prat tical, undergraduate students are
acouraged to participate in the researth programs.
rurriculum
The curriculum in textile technology involves a basic education for

re first two years in the physical scientes, humanities, and social sciences.
fter the student has completed this phase of his education, he is then
.ught the application of the fundamental s<ierrces to the areas of textile
-chnology.
The textile technology curriculum represents a new approach to textile
lucation. It is directed towards a common first year within the school with
andardized basic requirements in physical sciences. The major portion of
turse work in textile technology is deferred to the junior and senior
:ars in order to provide the best possible background for students before
rtering the major field.
The primary objective of the textile technology curriculum is to pro
(16 as general an education as possible and at the same time to prepare
e graduate for profitable employrrrerrt in the textile industry. This rs
:complished through an integration of physical scientcs and the applita
an of the sciences and economics to the field ol textiles.
In addition to the wide selection ol basic sciences, the student also has
e opportunity for diversification within the Sthool ol~ ’l'extiles. The
trriculum offers depth in such selet ted areas as fiber and yarn tethnology,
bric technology, knitting technology, general textiles, and textile manage
em.
The (urritrrlurn lot the one year latlrelor ol Stir-rut program in textile
chnology lor approved college graduates is lourrd on page 2.10.
raduute Studies
The Department of Textile 'l echnology ollers a graduate program lt‘ZUl
‘g £0 a degree of Master of Stience in textile technology. This program
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is designed for students interested in:.lxanced study directed towardII}
diy‘idual research and invesrigations. andis so deyeloped that students mat
major in the field of textile technology and m1nor in approyed areas such
as statistics. industlial engineermg and textile quality control. A limited
number of fellowships and scholarships are axailable to students who
qualify. lhe \thEL‘I' of l extile TCLllIlHlHl“ (lL‘Jcc program is designed fur
the ‘[U(lclli ptitnaitlx inteiested in manutacun‘inz. sales. management. and
other nun-sitentiht 1:1 niJIl~lCLhnlL31 3~EJ€LE~ at the textile industry. This
degree does not require :1 (llcsls or a ture1gn language.
Facilities
The facilities of the Department of Textile Technology are subdivide:

into respeCtiye areas for processing c0tton and other short staple fibers;
woolen, worsted and long staple synthetic fibers: continuous filamen‘
yams; warp preparation and slashing: cam, dobby, and jacquard weavin:c
physical testing; and applied research laboratories.

Cotton and Short Staple Synthetic
This area is complete in respeCt to the most modern of opening, pickin:

carding combing drawing. roying, spinning. w1nd1ncr. and twisting equi
ment. The laboratory facilities are kept up to-date which enables t"
school to maintain one of the most complete and modern facilities
this type in the world.

Woolen, Worsted, and Long-Staple Synthetic Fibers ‘
A laboratory is set up for the processsing of wool and long-staple synthe:

fibers and blends. Included111 the equipment is a Dayis and Furber “1
Unit, complete from machinery to handle blending through spinni;-
Another set of machiner in this laboratory is designed to process 2
longer staple natural and synthetic fibers on the American worsted 2|
new fiber systems. Tow—to-top machines, rectilinear combs, interseCttg
gills, wide ratch roving and spinning frames, and other supplemeti
equipment permit the processing of these fibers in many commerci'y
oriented paths into spun yarns.

Continuous Filament Yams
The continuous filament laboratmy has the complete range of eqsf

ment necessary for the processing of thrown yarn and includes: scallg
tub, extractor, dryer, twist-setting oven. spooler. upstroke twisters, don-g!
twister, quill winder, cone winders, and nylon sizing machine, f
supplementary equipment such as a texturizing machine.

Warp Preparation and Sloshing
The equipment for preparing yarn for weaving includes a modern

speed warper, rayon-type slasher, and a small scale experimental slaa
as well as auxiliary equipment. There is also a silk-type combination 1':
and beamer used for making short warps for student instruction. The
a separate room for drawing in warps.
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Cam, Debby, and Jacquard Weaving

TFhe weaving facilities are subdivided into three laboratories: cam, jac-
aard, and dobby weaving. On this equipment 1nstruction is given in
w to produce such fabrics as print cloths, denims, sateens, ginghams,
:ncy shirting, dobby weave dressing and drapery materials, pile, leno
ad jacquard fabrics, woven from natural and synthetic fibers. All weave
301115 are completely humidified.

Physical Testing
'There are three separate air—conditioned laboratories, two of which are
eed for teaching and undergraduate student work and another for indus-
i.‘ial research and graduate student research.
'The laboratories contain all equipment for the physical testing of fibers,
arms and fabrics. Included in the equipment are a complete range of fiber
:tsting equipment, three Instron Testers, several torsion and other types
Ebalances, several combination skein and fabric breaking machines, in-
1ined plane testers, single strand pendulum testers, Uster dynamometer,
.ursting strength testers, drying ovens, abrasion machines, twist testers,
-‘ydrostatic pressure tester, automatic reels, permeability testers, eight
Nenness testers, three Uster spectrographs, and many other type of labora-
Dry equipment, including both commercial and special instruments dc-
A‘eloped at the school. In addition, the laboratory contains microscopes,
ross sectioning devices and equipment for photomicrography. A dark-
room containing the necessary equipment for photographic work is also
tvailable.

Applied Research Laboratories
Four separate laboratories for applied research in fiber processing and

weaving are located in this department. These laboratories are completely
equipped and designed for research by students and faculty in the areas
of fiber processing, warp preparation and weaving.
«Textile Technology Curriculum
"(Fiber and Yarn Technology, Fabric Technology, General Textiles, and Knitting Technology«.Sterns)

Freshman Year
' Fall Semester Credits Spring Semester Credits'CH 101, Chemistry . 4 CH 103, Chemistry 4"MA 101, Mathematics 5 ‘MA 102, Mathematics . 4ENG 111, English 3 ME 101, Engineering Graphics 2
i'HI 252. U. 3. History ,_ _ 3 ENG 112, English 35 "MS 101, Military Science I TX 221, Fundamentals of Textiles . 3

01’ ”MS 102, Military Science I”HAS 121, Air Science I __,__ ,_ 1 or"'PE 101, Physical Education 1 "AS 122, Air Science I ....-._..__._ l—— “PE 102, Physical Education 117 ——18
'n mathematics will take Mathematics,ion, they must take either Stem 3’ orol education will schedule equivalentEnglish, History and Political Scuencc,and Sociology.

. Students below a selected cut—off point in placement tests’ “ MA ill, 112 and one more hour of free electives. In additStudents excused from military or air science arid/or physioCredits in courses from the following departments: Economics, ‘ , ,Modern Languages, Philosophy and Religion, Psychology, Rural Socmlagy, Socml Studies,



221} '1 HI Crux/u (Lunar.
Sophomore Year

Fall Semester Credits Spring Semester Credits
PY 201, Physics 5 FY 202, Physics ,AA_5and andMA 201, Calculus 4 MA 203, Calculus 4or orI’Y 211, Physics 4 FY 212. Physics _ 4and and‘Electiics from Schedule A 3 ‘Elcctixes from Schedule A 4"English 3 Humanities or Economics 3PS 20]. American Gmernment 3 [X 281, Fiber Quality 3[X 261, Fabric Structure 8 “'MS 202, Military Science 11"‘MS 201, Military Science II oror "'A5 222, Air Science 11 1“'AS 221, Air Science 11 1 "‘PE 202, Physical Education I"'PE 201, Physical Education 1 ——16 or 1718 or 20

Junior Year
Fall Semester Credits Spring Semester Credits,
”English _. ...e_ 3 TX 327, Textile Testing a 4ST 361, Statistics 3 Free Electives _ .23TX 303, Fiber and Yarn Tech. 4 Stem Hours 8"1C 201, l‘extile Chemistry I 2 ””Elective from Schedule A _._3 'TX 36"), Fabric Technology 4 -"'TX 342. Knitting Principles 2 15 0:13

18

Senior Year
Fall Semester Credits Spring Semester C'I‘fiilllt
Humanities 8 Social Sciences _..~ _._.—5 ‘TX 581, Instrumentation 3 TX 485, Mill Design andTC 307, Textile Chemistry 4 Organization #3TX 442, Knitted Fabrics 3 Free Electives , ._ fl.» 5Free Electives .m a 3 Stem Hours a” ———5Stem Hours _m 3 ———~-.___ 1719
Credits required—freshman year, 33; sophomore year, 36; junior year, 36; senior year, 36; W“hours, 141.

‘Students selecting th's sequence of courses must re schedule hours in second semester of 509““more and junior year.‘* If approved in advance, students who average C or above on Composition, English 111, 112, ma-substitute 6 credits of modern languages. ,“* Students excused from military or air science and/or physical education will schedule eqUIVgler:credits in courses from the following departments: Economics, Englsh, History and POM“.Science, Modern Languages, Philosophy and Religion, Psychology, Rural Sociology, Social StuElmor Sociology.”” Students electing PY 201, 202; MA 201, 202 sequence do not take this course.
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Stem Requirements

’(Fiber and Yarn Technology, Fabric Technology, General Textiles, and Knitting Technologyitems)
:tem 1 and 2 require the MA 201, 202 sequence.
tem 1. Fiber and Yarn Technology Credits Stem 2. Fabric Tecltnolog) Credit:
X 304, Fiber 8: Yarn Tech. .... . 4 TX 366, Fabric Technology 4X 436, Staple Fiber Process. 3 TX 573, I-abric Analytics and’X 430, Cont. Filament Yams 3 Characteristics 3and either TX 478, Design and Weaving 3X 366, Fabric Technology 4 and eitherand IX 304, Fiber and Yarn Tech. 47X 483, Textile Cost Methods 2 andor [X 483, Fextile Cost Methods 2election from Schedule B 6, 7, or 8' or— Selection from Schedule B 6, 7, or 8‘16 (to 18) _—16 (to 18)
mm 3 and 4 do not require MA 201, 202 sequence.
lem 3. General Textiles Credits Stem ‘1. ”Knitting 'Ierlinolog) Credits
X 304, Fiber 8: Yarn Tech. 4 TX 483, Textile Cost Methods 2X 366, Fabric Technology 4 TX 430, Continuous Filament Yarns 3X 483, Textile Cost Methods 2 TX 44], Flat Knitting 3lectives from Schedule C 6 TX 444, Garment Manufacture ‘l— TX 447, “8, Advanced Knitting16 Lab 4Transfer to Free Electives 1

16
Schedule A

Schedule A is comprised of two or three course sequences totaling in each
Else 3 minimum of eight semester hours. The sequence elected by the stu
ent must meet with the approval of his adviser. Illustrative ol the se-
uences would be studies in the areas of industrial engineering, industrial
sychology, economics, or other approved fields of study. Any differences
1 hours between the minimum of eight which are required and the ID
[located may be transferred to free electives.

Schedule B
Schedule B is comprised of two—course sequences totaling in each case
minimum of six credit hours. The sequence elected by the student must
teet with the approval of his adviser. Illustrative ol the sequences would
8 studies in the areas of mechanics and strength of materials, advanced
:atistics, advanced physics, industrial engineering, textile quality con-
-’01, and other approved courses of the 300 lth-I or above in the physical
" applied science field.

Schedule C
'Schedule C is comprised of two-course sequent es in the held of textiles
Jtaling in each case a minimum of six credit hours. Illustrative of the
‘quences available are the following:
A." hours above the six allocated may be taken from free elect vcs.Ett er Mathematics—Physics sequence is acceptable.
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(A1 \l()(.
Credit:'I‘h HG, Staple Fiber Processing 3andIX 430, Continuous I‘ilirmcnt Yarns 3IX 575, Fabric Analytics andCharacteristics 3and[X 478, Design and \Vearing 3IX 3321, Textile Testing II 3andI‘X 522, Textile Qualin Control 3

Schedule D
Schedule D is comprised 01 a three course sequence from one of the

following fields totaling in each case a minimum of nine credit hours:
English, foreign languages, history, political science, sociology, psychology.
natural science, and pliysrcal scrence.

Textile Technology Curriculum (Management Option)

[‘(IH St meslcr
C11 101, Chemistry‘MA 101, MathematicsENC lll. anlishIII 232 It S. History"MS 101, Military Science Ior”AS 121. Air Science I"PE 101, Physical Education

Fall Semester
l’\' 211, PhysicsMA 201, Mathematicsor”“MA 211, MathematicsPS 201, American GovernmentFR 26]. Fabric StructureEC 201, Economics”MS 201, Military Science 11or”AS 221, Air Science 11 2”PE 201, Physical Education

Freshman
Credits

4
.flQOUV

pir—l

Sophomore
Credits

44

baboonDD

18 or 19

Year
\‘pring Scmetter
CH 103, Chemistry‘MA 102, MathematicsME 101, Engineering GraphicsENG 112, EnglishTX 221, Fundamentals of Textiles"MS 102, Military Science Ior"AS 122, Air Science I”PE 102, Physical Education

Year
Spring Semester
PY 212, PhysicsMA 202, Mathematicsor”*MA 212, MathematicsTX 281, Fiber QualityEC 301, Economics”MS 202, Military Science IIor"AS 222, Air Science 11“PE 202, Physical Education

Creditr
4

comm-ts
_l21

18

Credits

11
15 or 11

‘ Students below a selected cut off pornt in placement tests in mothemat‘cs wll take MothemotiCSMA 111, 112 and one more hour of free e ect ves" Students excused from mltary or arr sc ence and or phxscocredits in courses from the to 10v» ng deportmen’ts‘ Econ m cs educat on w 1 schedule equivaler‘Eng ish, H story and Po tt‘col Sc encr~Modern Languages, Philosophy and Rel‘gion, Psycho ogy, Ruro Socoooy, Socrol Stud‘es, or Soc 0109‘‘” Students selecting this option transfer 2 ho irs to free electives



Junior Year
Fall Semester Credits
ST 361, Statistics H-.~.,.___E _ 3’ TX 303, Fiber and Yarn Technology 4' TC 201, Textile Chemistry I we . 2“ EC 302, Economics , . em.-~..c...__w~ 3Stem Hours . 6

18

Senior Year
Fall Semester Credits
'English _ _ _ 3TC 307, Textile Chemistry II __......... 4TX 342, Knitting Principles _ . __ 2Free Electives mm“. . .._.._W..~.__ 3Stem Hours 2. _ .N E...” 6

18

Texriuzs 229

Spring Semester Credits
'English .2 ._ . c».._ 8TX 365, Fabric Technology , 4TX 327, Textile Testing 4Free Electives W. _ _...___ _ 3Stem Hours ,. ..__ 3

17

Spring Semester Credits
TX 485, Mill Design andOrganization . t .. 3EC 490, Senior Seminar in Economics 3Free Electives 2.... 6Stem Hours 6

18
Credits required—freshman year, 33; sophomore year, 37; junior year, 35; senior year, 36; total141.

Additional Stem Requirement:
Stem 5. Micro Economics Credits
EC 312, Accounting for Engineers W .t 3EC 410, Industry StudiesorEC 413, Competition, Monopolyand Public Policy we,“ 3Two courses from the following ineconomics: EC 310, EC 410, or EC413, EC 440, EC 446, and EC 448 “MM“ 6

Stem 6. Macro-Economics Credits
EC 312, Accounting for Engineers 3EC 440, Economics of Growth 3EC 444, Economic Systems . . 5EC 448, International Economics 3Selections from Schedule D 9

2]
'Selection from Schedule D _ ......

21

Stem 7. Applied Economics Credits
EC 312, Accounting for Engineers 8EC 410, Industry Studies01'EC 450, Economic Decision Processes 8EC 552, Econometrics"MA 405, Introduction to Determi-nants 8c Matrices 3Selections from Schedule D . 9

21\—"f approved in advance, students who average C or above on Composition, English 111, 112, maysubstitute 6 credits of modern language.2 is a prerequisite for MA 405. Therefore,202 rather than MA 211, 212. students taking Stem #7 must take MA 201,
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One Year Bachelor of Science Curriculum

Semester Credits Spring Semester CreditsTX 22l, Fundamentals of Textiles ...... 3 TX 304, Fiber and Yarn Technology 4TX 26], Fabric Structure ................... 3 TX 327, Textile Testing .__ 4TX 281, Fiber Quality .. .. 3 TX 365, Fabric Technology ~..”._.._ 4TX 303, Fiber and Yarn Technology 4 TX 430, Continuous Filament ._.__ 3TX 342, Knitting Principles , ._ a TX 485, Mill Design and Organization 3'ST 361, Introduction to Statistics . 3 ___ 1818
Summer Semester

First Session Credits Second Session CreditsTC 307, Textile Chemistry .................. 4 TX 866, Fabric Technology ___.___. 4TX 436, Staple Fiber Processing ......~.
7

Students completing this program may continue to the graduate level if scholastic averageis suitable.
" If appropriate background has been received in statistics a substitution may be made for this course.

Textile Research
The School of Textiles is actively engaged in a program of basic and applied
research both State-supported and sponsored, carried on primarily in the
educational departments concerned. In textile chemistry, the overall direc-
tion is under Professor Henry A. Rutherford, head of the department. Dr.
David Gates is the assistant director of chemical research, handling pri-
marily basic areas, and W. R. Martin, Jr., heads the sponsored and applied
areas. In the Department of Textile Technology, which encompasses all
the areas outside those involved in chemistry and knitting, the overall di- .
rection is under Professor E. B. Grover, head of the department, with
Professor John F. Bogdan in direct charge of all sponsored programs. Re- .
search in knitting technology is under the direction of Professor W. E..
Shinn, head of the Department of Knitting Technology.

Textile Machine Development
C. M. AsBILL, JR., Head
The Department of Textile Machine Development was established to
assist the textile industry and the students of the School of Textiles in
matters relating to textile processing machinery and testing apparatus.

Specifically the objective of the department is to make available to thei
textile industry and to the faculty and students of the School of Textiles:
the facilities of a qualified textile engineering department with meanSI
for the design, construction and testing of new or improved equipment.
The department attempts to keep informed as to modern machinery and:

practices by maintaining close contact with textile mills and machine man-i
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ufacturers as well as by a digest of technical articles and patents, and by
participation in technical and scientific conferences.
The physical facilities of the department include a completely equipped

machine shop and electronics section, together with thorcughly trained
operating personnel.

Textile Placement Bureau
Professor GEORGE H. DUNLAP, Director
The Placement Bureau is a clearing house for students in the graduating
Class and for textile alumni. It is a coordinating agency for the employer
and the graduates of the School of Textiles. The Placement Bureau tries
to keep an accurate file of all textile alumni and the progress they have
.made. Therefore, all alumni are requested to notify the director when they
receive a promotion or transfer from one organization to another.

Textile Library
ADRIANA P. ORR, Librarian
As a result of a substantial gift by the Burlington Mills Corporation, the
Textile Library was relocated in the Textile Building in 1931. The new.
enlarged quarters were designed to incorporate the latest functional im.
provements.
The library was organized in 1944 incorporating the entire textile col

lection from the D. H. Hill Library. There are now about 9,000 volumes
of which 3,000 are bound periodicals. The library subscribes to 150 cur-
rent periodicals, both American and foreign, which are thoroughly in-
dexed in Industrial Arts Index, Chemical Abstracts, Natural and Synthetic
Fibers, Textile Technology Digest, and Textile Institute Journal Ab
stracts.

In addition to books and periodicals, the librarian and student assistants
maintain files of pamphlets, reprints, tratle (atalogs, and patents. Specral
card indexes have been prepared for these rolleetions.
The holdings of the Textile Library are available on loan not only 'to

students and faculty of the College but also to research workers and in
dustry employees throughout North Carolina.
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THE GRADUATE SCHOOL
DONALD B. ANDERSON, Vice President, Graduate Studies and Research, Chapel HillWALTER J. PETERSON, Dean, Raleigh
The Graduate School of the Consolidated University of North Carolina is
composed of three divisions, one at each of the three institutions of the
University. Each unit is administered by a graduate dean and an admin-
istrative board representing the various degree-granting areas in each in-
stitution. The vice president for Graduate Studies and Research is the ad-
ministrative officer of the Consolidated University who has responsibility
for the development of policy in all graduate programs and for the co-
ordination of the activities of the graduate schools at each of the three units
of the University system.
Master's Degrees
At State College graduate instruction is offered in the following fields:

agriculture, education, engineering, forestry, physical sciences and applied
mathematics, and textiles. The Master of Science degree is offered in each
of these areas. The Professional Master's degree, also offered in some of
these fields, is intended for students who are interested in the more ad-
vanced applications of fundamental principles to specialized fields rather
than in the acquisition of the broader background in advanced scientific
studies which would fit them for careers in research.
Doctor of Philosophy Degree
The Doctor of Philosophy degree is offered in the following fields: agri-

cultural economics, agricultural engineering, animal science, applied
mathematics, applied physics, bacteriology, botany (in the fields of physio-
logy and ecology), ceramic engineering, chemical engineering, civil engi-
neering, crop science, electrical engineering, entomology, experimental
Statistics, food science, forestry, genetics, mechanical engineering, nuclear
engineering, plant pathology, rural sociology, soil science, and zoology
(in the fields of ecology and wildlife biology).
Students interested in graduate study should consult the Graduate

5611001 Catalog which is sent to them upon request. Inquiries should be
addressed to: Dean of the Graduate School, North Carolina State College,
Raleigh, North Carolina.
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COLLEGE EXTENSION DIVISION
VWARD W. RUGGLES, Director
ae College Extension Division’s services, which cover a multitude of
clds, are designed for persons who cannot attend classes on the campus
id for designated groups and communities.
[There must be a sufficient number of persons registered for a course for
'to be held. In setting up courses, such matters as distance from the
)llege, nature of the subject, and availability of instructors must be taken
to consideration.

orrespondence Courses
.Correspondence courses for college credit are offered in agriculture,
chitecture, economics, education, engineering, English, entomology,
ology, history, political science, mathematics, modern languages, psy-
.ology, rural sociology, sociology, and statistics. In these fields there are
are than 75 courses offered.
The Correspondence Bureau also has a program of four high school
rinses—English review, review of elementary algebra, solid geometry,
d plane geometry. These non—credit courses give high school graduates
:opportunity to fullfill the college entrance requirements and also assist
«rsons who make low scores on their entrance examinations.
tOther correspondence courses may be taken for professional credit rather
an college credit.

vening College
lThe Evening College is another Extension Division service. Each [all
‘ld Spring semester, a series of college credit courses is presented on the
Hate College campus for residents of the Raleigh area. In addition, there
*6 Ofierings of hobby and vocational classes. Similar courses are ollered

'1 communities where the demand is sulliciently great and other courses
:e Conducted at military bases in North Carolina.
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The Evening College offers resident credit for extension night class;
work and its program allows persons to work towards a degree.
The Extension Division conducts a series of night classes in sub-freshman:

mathematics on the State College campus.

Short Courses and Conferences
A wide variety of short courses and conferences are planned each year byi

the Extension Division in cooperation with several State College schools!
Among these specialized courses are those designed for electrical meter:

engineers, veterinarians, sawmill operators, pest control operators, clayz'l
plant operators, gas plant operators, dry kiln operators, nurserymen, an
artificial breeders.

Included among the other short courses offered annually are the cattlee
men's conference, dairymen’s conference, swine conference, pesticidd
school, and the State garden schools plus courses in statistical quality co ‘
trol, furniture finishing, grain marketing, farm and small business incom
tax, sport fishing, job evaluation, quality control, cotton classing, wa
air heating and air conditioning and a short course for commercial flow
growers.

Other programs available are dairy herd testing, nutrition school, oil bun‘
ncr schools, textile conferences, quality concrete conference, North Carat
lina press mechanical conference, short courses in modern farming, indus
try research conference, safety school, nuclear engineering courses, ano
scores of other programs which benefit trade and professional groups. ‘

Other courses offered are or pertain to improving managerial capacity
egg industry, pest control operators, soft frozen dairy products, industrial
engineering seminar, surveying, state highway conference, public worlr‘
conference, roofing and sheet metal forum, southeastern park and recrez
tion training institute, industrial ventilation conference, electrical super
visors, plumbing inspectors, maintenance of commercial vehicles, st0«'
watch time study, fire alarm superintendents and professional driver trail:
ing.
The Gaston Technical Institute is conducted by the Extension Divisim

as a division of the College’s School of Engineering. Gaston Tech, locata
in Gastonia, offers four two-year technical training courses in electricz
civil, electronics, and mechanical production technology. A separate can1
log on the Institute and its curiciula is available upon request.
The North Carolina Truck Driver Training School conducts 12 £011

week training courses for professional truck drivers each year. These schoo
are sponsored by the N. C. Motor Carriers Association. A bulletin givili
complete details and application forms is available.

For additional information, persons interested in extension classes, cc
respondence courses, or any of the other programs sponsored by the F.
tension Division should write: Mr. Edward W. Ruggles, Division of Collc’;
Extension, North Carolina State College, Raleigh, North Carolina.
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DESCRIPTIONS OF COURSES
a a typical course description, the semester hours of credit, the number of actual lecture and'boratory hours of meeting per week, and the term or terms in which the course is offerede shown in this manner: 2(1-2)f s."The two indicates the number of semester hours credit given for satisfactory completion7 the course. The (1-2) indicates that the course meets for one hour (number on the left)'lecture and for two hours (number on the right) of laboratory work each week. The f sesignation (fall semester and spring semester respectively) indicates that the course may beLken either during the fall or spring semester.

Agricultural Economics
iourses for Undergraduates
(GC 212 Economics of Agriculture 3 (3-0) l S'rrerequisite: EC 201n introduction to the economic principles underlying agricultural production and market»18; organization for production in agriculture; consumers and their influence upon thezemand for agricultural products; relationships between agriculture and other segments ofhe economy; dynamic factors in the economy which affect agriculture. Staff
GC 303 Organization and Business Management of Forms 3 (2-2) f :“rerequisite: AGC 212m application of basic economic principles and techniques to the problems facmg a farmJusiness; use of budgeting, programming, systems analysis and other modern techniques tor‘tetermine what, how, and how much to produce when faced with numerous alternatives;ymallytlitr of problems associated with firm size and the acquisition of adequate resources; useznd analysis of farm records as an aid to better management. Two all day Saturday fieldflips are required of all students. Messrs. Ihncn. Hoover
IGC 3'” Organization and Business Management °f Ma'kfling Firms 3 (2-2) f !t’rerequisite: AGC 212 '{A study of the agricultural marketing system and the current economic forces affecting‘its:ttructure and efficiency; decision-making by agricultural business firms, with some discussion)f integration and inter-firm relationships. Effects of monoply in marketing relative'togovernment policies of control. Classroom discussion is supplemented by visits to marketingnuns and by practical problems illustrating firm derisions, A laboratory period Will be m-tluded in alternate weeks beginning with the second full week of classes. Students are expected
to individually examine the marketing problems associated with the commodity of theirchoice, Messrs. Peeler, 91mmons
”‘GC 322 Organization and Management of Cooperatives 2 (2'0) 5‘iPI’EI'equisite: AGC 212A Study of the principles of cooperation applied to farmers“ purchasing, marketing, and“twice cooperatives; the role of cooperatives in our soricty. and Pml’lcms “5300"th Withorganization, operation, and management.(Oflemd in Spring 1963 and alternate years) Mr- King
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Courses for Advanced Undergraduates
AGC 413 Form Appraisal and Finance 3 (2-3) sPrerequisite: AGC 303Examination of the source of productivity and value of farm inputs; 3 critical analysis of,:and practice in the use of, farm appraisal procedures currently used for land and buildings;:review of the sources of, and repayment practices used in, short and intermediate credit in':agriculture; consideration of the forces operating in the whole economy with an exami-tnation of the implications of these changes for both the lender and borrower in agriculture:iMr. Hoover:
AGC 431 Agricultural Price Analysis 3 (3-0) f\Prerequisite: AGC 212 'Principles of price formation; the role of prices in the determination of economic activityvthe interaction of cash and futures prices for agricultural commodities; methods of price:analysis, construction of index numbers, analysis of time series data including the estimation:sof trend and seasonal variations in prices. Smite
Courses for Graduates and Advanced Undergraduates
AGC 512 Economic Analysis of Agricultural Factor Markets 3 (3-0) 8Prerequisite: AGC 212This 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, including relevance of the institutional and attitudinal setting in:each type of market, and nature of the demand-supply equilibration will be investigated!1Public policies as they affect efficiency of the factor markets and other goals relating to thatuse of the basic factors of production in agriculture also will be considered. Mr. Tolleyr
AGC 52‘! Procurement, Processing and Distribution of Agricultural Products 3 (3-0) 5Prerequisite: AGC 311 or equivalentA study of marketing firms as producers of marketing services and their role in the pricing:process; the influence of government policies on their behavior of marketing firms; methodsrfor increasing the efficiency of marketing agricultural products. Mr. King!
AGC 523 Planning Farm and Area Adjustments 3 (2-2)‘Prerequisite: AGC 303 or equivalent -‘The application of economic principles in the solution of production problems on typical:farms in the state; methods and techniques of economic analysis of the farm business?application of research findings to production decisions; development of area agricultural?programs. Mr. Gout“:
AGC 533 Agricultural Policy 3 (3-0) 5Prerequisite: AGC 212A review of the agricultural policy and action programs of the Federal Government in them;economic and political setting; analysis of objectives, principal means, and observable;results under short-term and long-term viewpoints, and under the criteria of resource USSand income distribution within agriculture, and between agriculture and the rest of £113economy; appraisal of alternative policy proposals; the effects of commodity support 91‘0“grams on domestic and foreign consumption, and some of the international aSpects of UnitcdLStates agricultural policy; the attempts at world market regulations, and the role of inter-5national organizations, agreements, and programs. Stafirl
AGC 551 Agricultural Production Economics 3 (3-0) l‘Prerequisite: AGC 212 |An economic analysis of agricultural production, including: production functions, cost {11antions, programming and decision-making principles; and the applications of these principle&to farm and regional resource allocation, and to the distribution of income to and Wall“agriculture. Mr. Toussamt
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3C 552 Consumption, Distribution, and Prices in Agriculture 3 (3-0) serequisite: AGC 212 or equivalentsis for family decisions concerning consumption of goods and services and supplv ofaductive factors; forces determining prices and incomes; interrelationships between economictdsions of the household and the firm. Mr Henry
3C 561 Seminar in Contemporary Economic Problems in Agriculture Maximumerequisite: Senior or graduate standing and consent of the instructorralysis of economic problems of current interest in agriculture. Credit for this corrrse willvolve a scientific appraisal of a selected problem and alternative solutions. Staff
ourses for Graduate Students Only
SC 602 Monetary and Fiscal Policies in Relation to Agriculture 3 (3—0) s‘erequisite or corequisite: EC 501 or equivalent1e essentials of monetary theory necessary in interpreting and evaluating monetary andcal operations and policies as to their effect upon income, employment, and price level;6 monetary and fiscal structure, and the mechanics of monetary and fiscal operations in6 United States; and the relation of monetary and fiscal policies to agricultural income andices. Mr. Tolley
3C 6l2 International Trade in Relation to Agriculture 3 (3-0) serequisites or corequisites: AGC 602 and 641he principles of international and interregional trade; structures of trade relationships be-’een countries engaged in the import or export of agricultural products; attempts at stabiliz-g trade and financial transactions. Staff
SC 621 Research in Agricultural Economics Credits by arrangement‘erequisite: Graduate standing in Agricultural Economics and consent of Graduate Advrsory3mmitteeconsideration of research methods and procedures employed in the field of agriculturalOnomics, including qualitative and quantitative analysis, inductire and deductive methodsresearch procedure, selection of projects, planning and execution of the research project.Staff
EC 631 Economic and Social Foundations of Agricultural Policy 3 (3-0) f‘erequisite: AGC 501 or equivalenthe study of logical and empirical problems of inquiry into public policies and programsrat affect agriculture; analysis of policy-making processes, interdependencies among eco-Omic, political and social objectives and action; the study of forces which shape economic.stitutions and goals and of the logic, beliefs and values on which polities and programsrat affect agriculture are founded. SL3“
IGC 632 Welfare Effects of Agricultural Policies and Programs 3 (3-0) srerequisite: AGC 642escription of the conditions defining Optimal resource allocation; application of the tomb-(ms for maximum welfare in appraisal of economic policies and programs affecting resourcelocations, income distribution, and economic development of agriculture. Mr. Bishop
iGC 641 Economics of Production, Supply and Market lnterdependency 3 (3-0) srerequisite or corequisite: EC 501 or equivalent 'n advanced study in the logic of, and empirical inquiry rrrto, producer behavior and chorcealong combinations of factors and kinds and quantities of output; aggregatrve consequenceslindividuals’ and firms’ decisions in terms of product supply and fattor demand; factorrarkets and income distribution; general interdependency among economic variables.Mr. Seagraves
~GC 642 Economics of Consumption, Demand and Market lnterdependency 3 (3-0) frercquisites: ACC 64] and ST 5L9; or equivalentn advanced study in the theory of, and research related to, horrsrhold behavror; aggrogatrve
"nsCtjuences of household duisions (orrcerning factor supply and product demand; pl‘lClllg"d income distribution; economic equilibrium. Mr. ng
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AGC 651 (ST 651) Econometric Methods | 3 (3-0”Prerequisites: ST 421, ST 502, and AGC 642The role and uses of statistical inference in agricultural economic research; measurementsproblems and their solutions arising from the statistical model and the nature of the data:limitations and interpretation of results of economic measurement from statistical techniqua 5.Topics include the problems of specification, aggregation, identification, multicolinearity and:autocorrelation. Attention also is given to expectations models and simultaneous stochastic:equations. Mr. Wallace:1
AGC 652 (ST 652) Econometric Methods ll 3 ($01!!Prerequisites: ST 522 and AGC 551Techniques for problem analysis in agricultural economics; attention to analysis of timer:series data; non parametric inference; experimental design in economic research; estimationmof parameters in production functions and in simultaneous models; selected special topics.Mr. Anderson!
AGC 671 Analysis of Economic Development in Agriculture 3 (3-011 ‘Prerequisite: AGC 641A theoretical and empirical study of the processes of economic growth; the problems of:underdeveloped countries; the role of agriculture in a developing economy; an examination!of policies and programs needed for effective economic development. Mr. Maddox:

Agricultural Education
(See Education) ,

Agricultural Engineering

Courses for Undergraduates
AGE 15], 152 Farm Mechanics (1-3) H,Prerequisite: Enrollment in ASE or ATE curriculum ‘These courses are designed to acquaint Agricultural Engineering students with materials and?tool processes related to the various fields of endeavor in Agricultural Engineering; also to;develop the student’s ability to plan in terms of the manual and managerial skills related to“the utilization of such materials and processes. Mr. Blum‘:
AGE 201 Agricultural Construction and Maintenance I 2 (1-3) fs;This course is designed to acquaint the student with planning procedures, construction man.terials and woodworking tools, building layout and design, and preventative maintenanrfi-t;Limited laboratory practice in the manual and managerial skills involved in the utilization of?such information is included. Messrs, Howell, Blum:
AGE 202 Agricultural Construction and Maintenance II 2 (1:3) {5This course is designed to acquaint the student with the manual and managerial skills m-svolved in the construction, repair, and maintenance of farm machinery and utilities. The 1156-of materials, tools, and facilities needed will be stressed. Considerable emphasis will be placed?on are and oxyacetylene welding. Messrs. Howell, Blumi‘
AGE 2'11 Farm Power and Machinery I 3 (2-2) f 5‘Corequisite: PY 201 or PY 211 for ASE or ATE studentsA study of modern farm machinery, power units and equipment with emphasis on selection.operation, maintenance, care and adjustments from the operator's viewpoint. Staff:
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C'rses for Advanced Undergraduates
”.303 Energy Conversion for Agricultural Production 2 (2-0) 1PE ‘quisites: BO 103 or [O 103, MA 112 or M.\ 201, PY 211 or PY 201kgy transformations and exchanges of plants and animals are studied on the basis offlical theories and principles. Specific examples in thcrmal radiation, convection, conducti: phase changes, muscle work, photosynthesis, respiration, and concentration of solutionsrm be discussed. Mr. SuggsiAfl 321 Irrigation, Drainage and Terracing 3 (2-3) sPzequisite: Junior standingM15 for irrigation in the Southeast and methods of accomplishment: methods of draining.s water from agricultural areas; the use of basic surveying equipment; and the need foras methods of accomplishing erosion control by mtrhanical measures to supplement vege-ta 2 programs. §taff
hr 331 (FS 331) Food Engineering 3 (2-2) IEzequisite: PY 211F'Iiamentals of power application in the processing and preservation of perishable foodpztucu. Mr. Jones
A 332 Farm Buildings and Crop Processing 3 (2-3) IP equisite: Junior standingC'truction materials, structural features and design loads. Fumtional planning of farm[)1 iings for housing domestic animals and for storing and handling f'rrn crops. (luring anddiag of farm crops. Messrs. Blunt, \Veaver
A 341 Farm Electrification and Utilities 3 (2-2) 9P equisite: Junior standingP rlems and general study in the prr per selertion and use of applicable farm electric equipIt and allied utilities. Mr, Weaver
A 371 Soil and Water Conservation Engineering 4 (3—3) sP equisites: CE 201, SSC 200Geral aspects of agricultural hydrology, including prttipitation, classification of climatlfifall disposition, methods of estimating runoff, fundamental soil and water relationships3.1 hydraulics of flow in open chanrrcls and closcd conduits, Will be given. included also artf: m affecting erosion, rnrthods of controlling crosion, land usr classifrcation, drainage, land6] ing, irrigation methods, design requirements for portable irrigation systems and econ ic aspects of irrigation in the Southeast. Mr. Wiser
A 401 Problems in Farm Mechanic: 3 (2-2) 0P equisitesz. AGE 201, 202, Enrollment in Agricultural EducationAndy of the mechanical activities (-rrgagtd in Iry the votational agriculturt tearlrcr; wrther hasis on the role of the teacher in the area of agricultural trrgir eering trthnolog). lnCl ed is a study of facilities, equipment, and shop management. Mr. Howell
A 411 Form Power and Machinery IIB 3(2—3) t sP r'quisite: AGE 2n'1; course is designed to provide students in Agrttrtltural Engineering 'lethnology with a
k Nlcdge of the operations of rrrarrufatturtnt; and distribution organi/ations of faint ma
C] Cry and their places in these orgarri/at orrs. llltl tded is a prartiral course in farm traitors3- engines with emphasis on familiari/rrrg the student with rornporrrnl parts their appli-
c )n, Operation, and maintenance, as well as With the 'st‘l"(,ll()l] of these units from tln5' dpoint of power, performance, and ratings. Messrs. lore, (.reenv
‘: 451 Conditioning Principles for Plant and Animal Systems 2 (2-0) 9P ertuisite: ME 301I’Clples of heat transfer and diffusion are presented u rrrg lllt‘ rrralht-rnatital equations. tofit out analogous systems. ’I he use of t-lertrir analogs to tlt-strilrt- thermal and tlrtltrston‘3 l‘t demonstrated. f’sycltrornt-Irit and heat transfer printiplt's are usr-d to indttate methods’0 onditioning the r-nvirourrrtrrt irr agrir rltural strtttturt-s 'llrirr layt-r drying tlrtory andc Cnsional analysis are used to describe hulk drying systems of agricultural Hops».Mr. Jordan



2H Tin-2 GENLRAI (IMALOC
AGE 452 Senior Seminar 1 (1.:Students will prepare talks in their particular field of interest, presenting them to the grctAlso. two or three field trips to selected points of educational opportunities will be induring the semester. Maximum of two credits allowed. Mr. Has
AGE 462 Farm Power and Machinery HA 4 (3-3Prerequisites: AGE 211. EM 301A study of engineering analysis as it applies to problems in the power and machinerylof Agricultural Engineering. The course is intended to strengthen the students ability:approach agricultural engineering problems in a systematic manner. Mr. Boa
AGE 481 Agricultural Structures as Production Units 4 (3-HPrerequisites: AGE 451, EM 301Application of conditioning principles to provide the required environment for optimum tcultural production is stressed. Environmental requirements of animals and of harvested care discussed. Analysis for labor reduction and the replacement of human decisions'electric controls are indicated. Environmental requirements, proper arrangement, equipmequipment selection and control, and estimation of external loads are presented to ind:the design procedures for a sound, functional building. Mr. Jot
AGE 491 Rural Electrification 4 (3-3Prerequisite: EE 320Wiring and circuitry for both single and three phase applications of electricity to farm:rural community proeesses and operations. A very brief study of the local and regional orrzation as developed by the electric industries for the dependable generation, transmission,.distribution of power. Electric motor characteristics and selection are studied in the laborralong with those of water systems, feed grinders and mixers; lighting systems, cooling, V'lating, heating, and the application of switches and controls. Mr. Wo'
Courses for Graduates and Advanced Undergraduates
AGE 551 Special Problems Credits by arrangedPrerequisite: Senior or graduate standing in Agricultural EngineeringEach student will select a subject on which he will do research and write a technical r?on his results. He may choose a subject pertaining to his particular interest in any arrstudy in Agricultural Engineering. Mr. Hassler,
AGE 552 Instrumentation for Agricultural Research and Processing 1 (miPrerequisites: EE 320, MA 301 iElaboration of the theory and principles of various primary sensing elements. Relates,output signal of electrical transducers to wheatstone bridge and potentiometer measurinrcuits for calibration of the signal with the variable under study. Introduces the principtcircuits and mechanisms used for indicating, recording, and/or controlling process varirRepresentative equipment will be employed whenever feasible. Mr. Sp;

i
Courses for Graduates Only
AGE 651 Research in Agricultural Engineering Credits by arrangePrerequisite: Graduate standing in Agricultural EngineeringA maximum of six credits is allowed toward a master’s degree; no limitation on credifaldoctorate program. ‘Performance of a particular investigation of concern to Agricultural Engineering. The?dwill begin with the selection of a problem and culminate with the presentation of a tht-Graduatci'l
AGE 652 Seminar 1 (14.!Prerequisite: Graduate standing 1.A maximum of two credits is allowed. iElaboration of the subject areas, techniques and methods peculiar to professional it;mithrough presentations of personal and published works; opportunity for students to pand defend, critically, ideas, concepts and inferences. Discussions to point up analyticah \tions and analogies between problems in Agricultural Engineering and other technologiemto present the relationship of Agricultural Engineering to the socioeconomic enterpriserél:Mr. E



(r Acarcetrerct 21'
: 654 Agricultural Process Engineering 3 (3-0) f s:quisite: MA 511‘zralized classical thermodynamics is extended by Onsagcr‘s relations to provide a theore—l basis for analfling the energetics of systems that include life PIUCCSSCMl Mr. Johnson

-: 661 Analysis of Function and Design of Farm Machinery 3 (2-3) t or sequisite: PY 401rods and tools used in determining the functional requirements of machine components;‘ng of machine specifications in terms of fundamental parameters; introduction of the‘jples of discriminate and indiscriminate mechanical selection of agricultural productsemphasis on the theory of servo-systems. Mr. Bowen
tr 671 Theory of Drainage Irrigation and Erosion Control 4 (3—3) t or srequisite: MA 512:hasis is placed on the physical and mathematical aspects of problems in conservationneering and an attempt is made to rationali7e procedures which have often come about.ngh experience rather than through analytical considerations. Examples are presented of. where such an analytical approach has already improved, or shows promise of improving,{n criteria and procedures. Mr. van Schilfgaarde
= 681 Analysis of Function and Design of Farm Buildings 4 (4-0) 5 or sequisite: AGE 481udy of the functional requirements of farm structures with respect to man, animals ands and development of the means for providing structures which fulfill the functionalrirements. Application of the science and art of engineering in the scrlltlitur of emirorrtal problems. Advanced planning in the integration of structural and eu\rrourrrentalgn. Mr. Jordan

Agriculture
3103 Introduction to Agriculture 1 (9-2) f:udy of Agriculture as a profession and as it relates to the entire economy of the l urtc-clas.
'311 Agricultural Communications Methods and Media 3 (3'0) 5‘equisites: ENG 111 and 112gned to give an insight into the communications process; “ritten, oral and usual tech165 of communications; a survey of the channels of corrtrrrurricaliorrs available; and techres for using these channels individually or corrrlrined into a puhlicin or prrhlic rtlaliousrmation programt Mr. (Jarpenter
7401 Principles and Methods of Extension Education 3 (370) sCquisite: Senior standing (Graduate credit in special cases with permission of counrrrllee)
.udy 0‘ the lkaground, development and operation of the \gricultural l"\(terrsi(rlr Sc-rxicesidel'ation is given to major events leading to the estalrlislnrrc-nt ol \gricultural Irslcrrsiou,JlleCtives, organi/ation and philosophy. Major emphasis is placed upon Iht principles unYlng extension education together nith methods of program building and teaching. 1Mr. S oau

Air Science
'3 Basic Course
121 Air Science I r .(0.1) r“”3 the fall semester, each student will he required to participate in the leadership lah
tory [)mgram for one hour per week (llassroorrr rccprircnrents will he met by the salrs""7 wmpletion of at least three academic. hours of an apprcnecl course in the held ofthematics, modern languages or humanities.



216 THE GENERAL CATALOG
AS 122 Air Sciencel 1 (2111An introductory examination of the factors of aerospace power, major ideological conflimrequirements for military forces in being, responsibilities of citizenship, development and tradiltions of the military profession, role and attributes of the professional officer in Amenddemocracy, organization of the armed forces as factors in the preservation of national secmityand the United States Air Force as a major factor in the security of the free world.
AS 221 Air Science ll 1 (2-1)!An introductory survey of aerospace missiles and craft, and their propulsion and guidanysystems; target intelligence and electronic warfare; nuclear, chemical and biological warhagents; defensive, strategic and tactical operations; problems, mechanics and military impcations of space operations; and a survey of contemporary military thought.
AS 222 Air Science 11 1 “up:Leadership laboratory will continue; however, the classroom requirements will be met 'tlsatisfactory completion of at least three academic hours of an approved course in the ftof physical or natural sciences or in the intermediate levels of mathematics, modern 1humanities or social sciences.

The Advanced Course
The leadership laboratory program continues for one hour per week throughout the advanacourse with students assuming command and control of progressively larger units and greatresponsibilities.
AS 321 Air Science Ill 1 (2-1-Prerequisites: Basic Air Science Courses 1‘Instruction deals with staff organization and functions, and the skills required for effect:staff work, including oral and written communications and problem solving; basic psychololcal and sociological principles of leadership and their application to leadership practice:problems. Classroom requirements will be partially met by the satisfactory completion of eiti.SOC-301, SOC-501, or EC-426.
AS 322 Air Science 111 2 (3-1-Study continues in principles of leadership, and instruction includes communicating and Clstructing in the Air Force and an introduction to military justice.
AS 421 Air Science IV 2 (34Prerequisite: Air Science 111Instruction deals with weather and navigation, a flying instruction program, and an inter:study of global relations of special concern to the Air Force officer with emphasis on in:national relations and geography.
AS 422 Air Science IV 1 (2-!The study of the military aspects of world political geography continues; course includr:briefing for commissioned service and the leadership laboratory. Classroom requirements :,be partially met by the satisfactory completion of one of these courses: PS-302, HI-415, SS-tj88-302, 88-491, 58-492.

Summer Training Unit
An integral part of the Advanced Course is the Summer Training Unit, a four-week enca'ment at an active Air Force Base. During the summer encampment a cadet is trained in.use of weapons, in close-order drill; he will participate in physical training, compefirsports, orientation flying and will become familiar with aerospace vehicles and emerg‘equipment; he will observe at first hand various organizations on the base in the perform:-of their everyday operations. Normally a student enrolled in the advanced course will ata Summer Training Unit between his junior and senior years; under unusual circumstaattendance can be postponed until the summer following completion of degree requirem



Animal Science
rses for Undergraduates
3201 Elements of Dairy Science 4 (3-3) f samental principles of milk production; breeds, selection, feeding and management ofcattle; composition, quality and food value of milk products; principles of processingmanufacturing dairy products. Mr. Everett
1202 Fundamentals of Animal Husbandry 4 (3-3) t siples of feeding, managing and marketing meat animals. Year to year and seasonal price5 and relationships. Relation of slaughter grades to carcass cut out \‘alues. Mr. G()O(lt
1302 Selecting Dairy and Meat Animals 2 (0-6) frdy of dairy and meat animals including desired characteristics in breeding and marketals and relating to productive performance Market classes and grades of beef cattle,t and swine and relation of live animal grade to Carcass grade will be studied. Herdstudy, pedigree evaluation and breed history and organization will be included.Messrs. Murlm and Gregory
303 (FS 303) Meet and Meat Products 3 (2-3) s*quisite: CH 451I of live animal and carcass relationship, dressing ptrtt-ntages and cutout values.'htering, cutting, Curing, freezing and handling of meat and meat products for (orrrmertialhome use. Messrs. Blnrner, Craig
308 Advanced Selecting Dairy and Meat Animals l (0-3) s:quisite: ANS 302tsive practice on developing proficiency in selecting techniques for dairy and merit aniwith emphasis on oral reasons. Visits will he made to leading farms to study diilerent

15' Messrs. Murley, Gregory
.' 309 (FS 309) Meat Selection 1 (0-6) ttled consideration of factors involved in selection of carcasses and wholesale ctrts of beef,and lamb. Practice in identification of wholesale and retail cuts. Mr. Blumer
.312 Principles of Livestock Nutrition 3 (3—0) saquisites: CH 431, 20 301iamentals of modern animal nutrition, including classihration of nutrients, their generalbolism and roles in productive functions. Mr. Ramsey
-' 40.4. Dairy Farm Problems 3 (2-3) 5Eqursrte: ANS 201rnced study of practical dairy farm management including farm records, farm buildings.ation, roughage utilization and herd culling. Mr. Murley
406 Animal Science Seminar 1 (1-0) 5CW and discussion of special topics and the current literature pertaining to all phases of1211 science, Mr. Por'terlrcld
407 Advanced Livestock Production 4 (3-3) scquisites: ON 411 and ANS 312udl’ 0f the economic, nutritional, genetic, physiological and managerial factors affectingOperation of commercial and purebred livestock enterprises. Mr. Barrrck

' 40.? Reproduction and Lactation 3 (2-3) sequtsrte: 7.0 30]tomy 0f the reproductive organs and mammary glands with detailed coverage of theilOlogica1 processes involved and of factors controlling and influencing them. A special“Ch problem selected by the student is required. Messrs. Mochrie, Myers, Ulherg
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Courses for Graduates and Advanced Undergraduates
ANS 503 (GN 5031 Genetic improvement of Livestock 35-311Prerequisite: ON 411Traits of economic importance in liwstock production, and their mode of inheritance. Jet.t\pic and genttit relationships bttween traits. l‘lre place of selection, inbreeding an’CrW-breeding in a program of animal improvement. Mr. bis:
ANS 505 Diseases of Farm Animals 33-0 lPrerequisites: Cll 101, CH 20‘1: BO 421 desired ‘The ptrthologx of lrattcrial, virus, parasitic, nutritional and thermal diseases, and me anttidisease processes. M Bar:
ANS 507 Topical Problems in Animal Science Maximuu6ltSpecial problems may be selected or assigned in various phases of Animal Science. A trim!of six credits is allowed. Sui
ANS 513 Needs and Utilization of Nutrients by Livestock $33-01Prerequisite: ANS 312 or equivalentMeasurement of nutrient needs of livestock and the nutrient values of feeds, Nutritiveraquin‘ments for productive functions. . Wt!

Courses for Graduates Only
ANS 600 Research in Animal Science Credits by arrangesfltllIA maximum of six hours is allowed toward the master's degree; no limitation on 1115 1'doctorate programs.
ANS 601 Seminar in Animal Nutrition 1 4))“Prerequisite: Permission of seminar leadersOrientation in pltilosopln of rtsvartlt: pnparatiorr for research in agriculture. an gent“—research methodology. Nutrrm <14:
ANS 602 (GN 602) Population Genetics in Animal Improvement 3 (Ar rlge'dPrerequisites: ST 512 and ON 512A study of the forces influencing gene frequencies, inbreeding and its effects, and 13mm“breeding plans. MjLegM
ANS 603 Animal Nutrition: Mineral Metabolism (3'0”Prerequisite: CH 551Principles of mineral metabolism with emphasis on metabolic functions, reaction or'medlm'isms and interrelationships. Mr Mam!“
ANS 604 (20 604) Experimental Animal Physiology (2'4“Prerequisite: 20 513 or equivalentA study of the theories and techniques involved in the use of animals in physiologic in”?gation. Messrs. Ult 3, W1?
ANS 614 (BO 614) Bacterial Metabolism (2-3)sPrerequisites: BO 514 or equivalent and CH 531The energy metabolism of bacteria; synthesis of carbohydrates. lipids, proteins punim‘ipyrimidines, and nucleic acids; bacterial photosynthesis; enzyme formation and letabvolficontrol mechanisms; active transport systems. M MC-VJ
ANS 621 (CH 621) Enzymes and Intermediary Metabolism (3'4“Prerequisites: CH 511 and permission of instructor .A study of the properties of enzymes and enzyme action; intermediary metabolisml‘f “1b“hydrates, lipids, fatty acids, vitamins, purines and phorphrins; metabolic energ‘ 7613““~ships. gr. Tot:



ANTHROPOLOGY 219
{S 622 (CH 622, ST 622) Principles of Biological Assays 3 (2—2) Ierequisites: CH 551 and ST 512chniques and designs of biological assays for vitamins. The interrelationship of logical prin-les, design and analysis is emphasized. Messrs. Smart, Tove

Anthropology
(Also see Sociology)

Durses for Undergraduates
IT 251 Physical Anthropology 3 (3-0) 1re study of the development of man as a species: analysis of the formation and spread of:6; introduction to archaeology as a study of the material remains of ancient man and his.ivitieI.
IT 252 Cultural Anthropology . 3 (3—0) Ito analysis of various living societies and their cultures in terms of social adjustment to:urrent needs.
{T 305 People: of the World .3 (3:0) ‘ '115 course seeks to develop insights of wide applicability concerning human relationships and3 adjustment of man to his geographical, social, and cultural environments. The course isSigned to demonstrate interrelationships among diverse factors affecting human behaviorall societies.
{T 4‘lQ TheorieI of Culture 3 (3-0) ‘erequmtes: SOC 202, SOC 301 or equivalent1e study of major anthropological theories of culture with intensive analysis of their appli-21011.

Architecture
nurses for Undergraduates
1C 20], 202 Architectural Design I, II 4 (3-6) f Ierequisite: DN 102:quired of second year students in Architecture and Landscape ArchitectureHOductory exercises in architectural design. The design of small buildings of specificnCliOn and simple construction which can be related to the student’s experience; emphasisl the influence of environment, climate, etc. Messrs. Boar, Buisson, Clarke, Waugh, Wurman
8c 30.0. Historic Architecture Research 2 credits '.eregutslte; ARC 202Bqurred of all students in Architecture and Landscape Arthiterture(Search and the recording of sites, monuments, buildings, or artifacts of historical interest.Mr. Shogren
RC 30“: 302 Architectural Design III, IV (3-12) t IrerefllMitesz ARC 202, EM 200, PY 211equtred of third year students in Architecture”"1""!ng CXercises in architectural design, based on larger buildings with more complex
“mm and exterior relationships. Emphasis on the problems of functional planning, rescarth
1 building requiremcnts, and recognizer] methods of constructions.Messrs. Harris, Shawcroft, hhogren
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Prerequisite: ARC 202Required of third year students in Architecture lFunctional and physical characteristics of building materials; the preparation of architecttn:specifications. Mr. Waus‘

ARC 312 Materials and Specifications 3 (3-Olfi
|

ARC 377, 378 Environmental Factors 3 (3-2An investigation of environmental factors affecting architectural design. Heating and coolissystems; and controls and principles of plumbing including venting, drainage, demand a,load calculations. water distribution. pipe sizing. storm drainage and sprinkler systems.-first semester. Lighting and acoustical design and electrical equipment and design in secc:semester. Mr. Kai
ARC 401, 402 Architectural Design V, VI 6 (3-12)Prerequisites: ARC 302. CE 339, EM 301Required of fourth year students in ArchitectureThe design of large buildings or building complexes and economic and sociological influer:on them, stressing the use of technology and industrialization. Emphasis on the log);coordination of the many factors of building design. Mr. Hat
ARC 421, 422 Structural Design I, II 3 (3-3)’Prerequisite: CE 339Required of fourth year students in ArchitecturePrinciples and applications of steel and timber design; principles and application of reinfor:concrete design; and elements of foundations. Mr. Ki
ARC 501, 502 Architectural Design VII, VIII 7,9 (3-12)!Prerequisites: ARC 402, ARC 300Required of fifth year students in ArchitectureA continuation of ARC 401. 402 with special emphasis on the development of arch-typdesigns and the use of subjective selection by the designer. An architectural thesis is requgin the spring semester. Mr. Glowczer"
ARC 511 Professional Practice 2 (2-2Prerequisite: ARC 312Required for graduation in ArchitectureA study of the ethics, organization, and procedures of professional architectural praclbuilding codes, and legal obligations. Mr.
ARC 531, 532 Structural Design III, IV 2 (2-22Prerequisite: ARC 422Required of fifth year students in ArchitectureComparative study of structures and structural elements; their possibilities and limitatreview and discussion of structural principles. Engineering consultation. Mr. 1

Biology
BS 301 Fundamentals of Biology 3 (331A survey of the major principles of the biological sciences. A course designed for studenthhave not had a college course in the biological sciences.

Botany and Bacteriology
Courses for Undergraduates
BO 103 General Botany 4 (3-1‘An introduction to the field of Botany. Emphasis is placed on the structure, physrolog‘.-sexual reproduction of green and non-green plants and on the principles of hereditjecology as they apply to these groups. The course may serve as a terminal course 01"introduction prior to further study in Botany. Mr. C



BOT.~\\'\ AND B.\( rrRroLocr 251
2201 Aquatic Vascular Plants (1-2) trequisite: BO 103omprehensive survey of marsh and aquatic vascular plants with emphasis on identificationhabitat relationships. (Offered in alternate )ears. Given in 1962 63.) Mr. Beal
2214 Dendrology 4 (2-4) 3requisite: BO 103ystematic survey of the evergreen (gymnosperm) and hardwood (angiospcrm) genera and:ies of North American trees. Emphasis is upon terminology, structure, relationships, andlitification of woody plants. Mr. Hardin
3301 General Morphology 3 (2-3) trequisite: BO 103 or equivalenturvey of the principal groups of plants from the standpoint of their structure, develop-rt and reproduction. Emphasis is placed on molutionary relationships as revealed by com-tsons in body organi7ation and life histories of living and extinct forms. Some time isit on general identification of the plants in their natiie habitats. Mr. Hardin
3403 Systematic Botany 3 (0-6) srequisite: BO 103ystematic survey of vascular plants emphasizing field identification, terminology, and genevolutionary relationships. Mr. Beal
4412 General Bacteriology 4 (2-4) trequisites: CH 103 or 107 (CH 221, 215 or 411 recommended but not required)advanced biology course dealing with bacteria and other microorganisms, their structure.zlopment, and function. Emphasis is placed on the fundamental concepts and techniquesmicrobiology such as isolation, cultivation, obsenation, morphology. and the physiologynutrition of bacteria. The applications of microbiology, the role of microbes in nature,their role in infection and immunity are considered. Mr. Elkan
1421 Plant Physiology 4 (2-4) t srequisites: BO 103, 2 courses in chemistryintroductory treatment of the chemical and physical processes occurring in higher greenIts with emphasis upon the mechanisms, factors affecting, correlations between processes,biological significance. Messrs, Scofield and Troyer
-441 Plant Ecology 3 (2-3) 5requisite: BO 103introduction to the study of plants in relation to their environment. Major topics can:I’Ed are: factors of the environment; the structure, analysis, and dynamics of plant comtitles; past and present distribution of vegetation types. Mr. Cooper

Urses for Graduates and Advanced Undergraduates
1505 (F5 505) Food Microbiology
.511. ’Advanced Bacteriology 3 (1-4) sreqursrtes: BO 412, CH 220, 221 or 223 _ .3 course will present the principles and techniques of isolation and characterization oft1Sl’ia from a wide range of habitats. Particular stress will be given to the principles oflChment techniques, differential and selective media, and pertinent diagnostic tests that are*liCable to particular groups of bacteria. Messrs. Evans and Elkan
.512 Morphology of Vascular Plants 3 ”-6) lTequiaite: BO 103Study Of comparative morphology, ontogeny and evolution of the vascular plants. Rm”1313 placed upon the phylogeny of sexual reproduction and of the vascular systems.Mr. Ball
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BO 513 Plant Anatomy 3 (1-6):Prerequisite: BO 103A study of the anatomy of the Angiosperms and Gyrnnosperms. The development of tissue:is traced from their origin by meristems to their mature states. Mr. Ban
BO 514 Introductory Bacterial Physiology 3 (3-0l3Prerequisites: BO 412, CH 220, 221 or 223; CH 351 or 551 (May be taken concurrently.)Emphasis will be placed on general principles and function with respect to the living cel:Included will be a study of cell structure, growth, death, reproduction, nutrition, and metabolism. An attempt will be made to illustrate the application of basic principles to applielareas of bacteriology and to other areas of basic science. Mr. Eva:
BO 521 Systematic Botany of Monocot Families 3 (0-6"Prerequisites: BO 103, 403A comprehensive survey of the systematics and evolution of monocot families, Special et-phasis is given to terminology, morphology, identification and relationships. (Offered altema'years. Not given in 1962 63.) Mr. Be!
80 523 Systematic Botany of Dicot Families 3 (2- )2Prerequisites: BO 103, 403A comprehensive survey of the systematics and evolution of dicot families. Special empharis given to terminology, rrrorphology. identification and relationships. Offered alternate yea.Given in 1962-63.) Mr. H2114
BO 531 (SOI 532) Soil Microbiology
BO 534 Physiology of Plant Cells 3 (3-0-HPrerequisite: BO 421 or equivalent. Advanced preparation in chemistry or physics maysubstituted with the permission of the instructor.An advanced treatment of basic plant processes at the cellular level with emphasis on theor=cal principles. Mr. Tror
BO 535 Water, Solute, and Gas Relations of Plants 2 (2-C-Prerequisite: BO 554An advanced treatment of processes of higher plants involving exchange of materials hemthe plant and its surroundings and movement of materials within the plant. Theoretical p'ciples are emphasized. (Offered alternate years. Given in 1962-63.) Mr. TIC
BO 536 Growth and Development of Plants 2 (24Prerequisite: BO 534An advanced treatment of the physiology of growth and development of higher plants. \.emphasis on theoretical principles. (Offered alternate years. Not given in 1962-63.) Mr. Tn"
BO 544 Plant Geography 3 (3-1Prerequisites: BO 403, 44], ON 441, or equivalentsA course in descriptive and interpretive plant geography, synthesizing data from the fof ecology, genetics, geography, paleobotrtny, and taxonomy. The course will include a $11:of the present distribution of major vegetation types throughout the world, a discussiorrlthe history and development of this present pattern of vegetation, and a discussion ofr;principles and theories of plant geography. (Offered alternate years. Given in 1962-63.) ‘Mr. Co'
BO 545 Advanced Plant Ecology 3 £24Prerequisites: BO 421, 441 or equivalentsAn advanced consideration, through class discussions and individual projects, of the primetheories and methods of plant ecology. Mr. CL'i
BO 570 (CE 570) Sanitary Microbiology 3 (21‘Prerequisites: AGE 211, EM 321 ;Fundamental aspects of microbiology and biochemistry are presented and related to 'llems of stream pollution, refuse disposal and biological treatment. Laboratory exerciseSrlsent basic microbiological techniques and illustrate from a chemical viewpoint some Olbasic microbial aspects of waste disposal. Mr. 1‘



l’mr \\\ ,\\n l’;\( ll unnum Lil
574 Phrcolosy 3 (1—4)requisite: BO 103 or equivalentystcmatic Study of the structure and classification ml the algae, both firxll water and marine.6 life history and ecology of important lourl spcrir-s will be emphasized. Mr. Whilfnrrl

nurses for Graduates Only
614 (ANS 614‘ Bacterial Metabolism
620 Advanced Taxonomy 3 (2-2) Irequisites: BO '32], rr2?) or permia‘siun of instrnrturcourse in the principles of plant taxonmm inrlmling liH' hixmiy oi Lutnminy, systems of.sification, rules of nrnm-mlatnn', laxnnrnnir hit-mum; l.l\!)ltlrllll( :rml lrimulrnmlir llll‘llland monographic techniques. Mr. Hardin
632 (SSC 632) Advanced Soil Microbiology

1635 The Mineral Nutrition of Plant: 3 (2-3) Irequisites: BO 421 and a (nurse in BiochemistryCussion of diffusion, molunlur speriinity .rnd ('nr'rgrlits of arlnt- lmmpmt. lhr physiuilmistry of the essential (-lemenls and its sigmlnance In Him Inurluniitul llilHliUH‘i.Mr, Kzrlnr
5636 DiIcuIsionI in Plant PhyIiology 1 (1-0) Irequisite: BO 534)up discussions at an advanced low-l oi «selr-rtorl topic-4 of (IHH'IH interval in plant phyxiolMI. 'I royer
5640 Special ProblemI in Bacteriology Credits by arrangement t Iacted research in some sperializerl plum of lmrlerinlogy Ulllt'r llmn :i lllrsia problem Innigned to provide cxpc-ric-me and training in H'smrrh. (Irmllmlv' Stall
5641 Research in Bacteriology Credit: by arrangement 1 Iginal research preparatory to writing a rnasler'x lilt‘fil‘i In :1 HI I), «liw'rtalinn.()rmlnalr- Stall
I650 Special Problems in Botany Credits by arrangement t Iacted reqearch in some speciali/Ml phase of botany Ullirr Ilian a Mir .1'. pmlrlmn but (Ir-algnrtl'rrovide experience and training in unearth (.imlnnlr Stall
I651 Relearch in Botany Credit: by arrangement t IKinal research preparatory to writing a rnaslrr’s thr'is In a l'hJ). 4liw’irationi(irmlualt' Stall
h660 Bacteriology Seminar 1 (1-0) t a‘Clfic articles, progress reports in research, and «pr-(in! prolrlrrm of ml: ml In lmlrrmlnjmhYCViewcd and discuw'd, Graduate student unlit :illuwul it our pupil: pm «anew-r is“mad at seminar. (nmlmnr Stall
‘66} Botany Seminar 1 (1-0) t I:ntlfic articles, pmgrew repurm in rmearrh, and cpmial pmlrltm of mil-rm! m lmlnnmlureviewed and dirc‘uxsr'd. (narluatr stnrlr'nl crr-rlit Sllltlwlll il one paper pl'r m-nn'alr'r i'4 prr'Led at seminar. Graduall- Slall
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Ceramic Engineering

Courses for Undergraduates
MIC 210 Ceramic Materials and Processes 3 (2-3) I:Designed for students not majoring in Ceramic Engineering. Includes raw materials, formingprocesses, eflect of thermal treatment, properties and uses of ceramic products. Lecture and:Laboratory.
MIC 301 Ceramic Operations I 4 (3-3II‘Prerequisite: MIM 201Unit operations pertaining to ceramic product manufacture. Crushing, grinding, particle siaeiclassification and packing. Colloidal and rheological properties of slips, slurries, and plastic:masses. Lecture and Laboratory.
MIC 302 Ceramic Operations II 3 (2-3133Prerequisites: MIC 301, PY 201A continuation of MIC 301. Dewatering of slips and slurries. Properties of air and air-vapor!mixtures, heat transmission, fluid flow, drying, drier calculations, furnaces, kilns and kilnicalculations. Lecture and Laboratory.
MIC 312 Ceramic Process Principles I 4 (3-31Corequisite: MIC 302Effect of heat on non-metallic minerals. Thermodynamic calculations. Industrial fuels ancombustion, review of heterogeneous equilibria. Crystal structures. Pyrochemical and pphysical changes in ceramic bodies. Lecture and Laboratory.

IMIC 413 Ceramic Process Principles II 4 (3-3I§Prerequisites: MIG 312, CH 532A continuation of MIC 312. A study of the glassy state to include structure of glass, proper:ties and types of glasses Glazes, enamels, opacity, color and devitrification. Nature of glassphases in kiln fired ceramic bodies. Lecture and Laboratory.
MIC 414 Senior Thesis 3 (1-6IIOne semester required of seniors in Ceramic Engineering. A second semester may be electeaAn introduction to research. Literature search, laboratory investigation and written report:the form of a thesis. Conference and laboratory. 1
MIC 415, 416 Ceramic Engineering Design 2 (0-611The methods of design of ceramic equipment, structures and plant designing.
MIC 420 Industrial Ceramics 3 (3-0)A study of the various ceramic industries, including manufacturing techniques, labor aprofessional relationships, and the present and future status of the respective indusmtLectures and discussion.
MIC 425 Seminar 1 (1-011One semester required of seniors in Ceramic Engineering. A second semester may be 8166?Literature survey of selected topics in Ceramic Engineering. Oral and written reports. .cussions.

Courses for Graduates and Advanced Undergraduates
MIC 503 Ceramic Microscopy 3 (2-3155Prerequisite: MIC 531Petrographic techniques fo1 the systematic study of ce1amic materials and products. 11’pretatlon and representation of results.
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CC 505 Research and Control Methods 3 (2-3) serequisite: MIC 413:erpretation of results, instrumental methods applied to research and product development.Itistical quality control.
IC 507, 508 Advanced Ceramic Experiments 3 (1-6) f swerequisite: MIC 414 or equivalenter vanced studies in ceramic laboratory experimentation.
'C 511 Advanced Studies in Firing (2-3) t I.requisite: MIC 413..vanced studies of ceramic firing procedures with emphasis on the design, calculation and.nornic evaluation of kilns and furnaces.

'flC 522 Structural Clay Products 3 (3 O) sarequisite: MIC 4l3e technology of the structural clay products industries with emphasis on the latest de-opments in the field.
3C 527 Refractories in Service 3 or 3erequisite: CH 342study of the physical and chemical properties of the more important refractories in re»tct to their environment in industrial and laboratory furnaces.
?C 540 Glass Technology 3 or 3arequisite: MIC 413ndamentals of glass manufacture including compositions, properties and application ofprinciple types of commercial glass.
C 548 Technology of Cements 3 (3-0) s2requisite: MIC 4136 technology of the Portland cement industry including manufacture, contIol and uses.
rurses for Graduates Only
C 601 Ceramic Phase Relationships 3 0' 3rrequisite: Consent of Instructorterogeneous equilibrium, phase transformations, dissociation. fusion, lattice energy. defectIctures, thermodynamic properties of ionic phases and silicate melts.
C 605, 606 Crystal Structures 2 (2—0) f s:requisite: CH 342Kic laws of crystal structure. Relation of crystal structure to chemical and physical properties.
C 61.3 Ceramic Thermal Mineralogy 3 (3-0) s'rcqulsite: MIC 605plications of the principles of thermo-chemical mineralogy to ceramic problems.
C 61;, 616 High Temperature Techn0logy 3 (2-3)areqursite: MIC 613advanced consideration of the generation of high temperatures, furnace (ltlellS, and at.sphere controls. Theory of sintering hot pressing and thermo—cheniical properties of high.Iperature materials.
C 6.5.0 Ceramic Research 'I to 9 credits per semesteroriginal and independent investigation in ceramic engineering. A It'port of Su(ll an In-tlgation is required as a graduate thesis.
C 660 Ceramic Engineering Seminar 1 (1-0) f 8P0115 and discussion of special topics in ceramic engineering and allied fields.
9661 §pecial Studies in Ceramic Engineering 1 to 3 credits per semester43131 “Miles of advanced topics in ceramic engineering. Credit will vary With the topic.
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Chemical Engineering

Courses for Undergraduates
CHE 205 Chemical Process Principles 4 (3-2lll’rcreqtrrsites: MA 101, CH l03Required of sophomores in Chemical Engineering.'1er calculation of material and energy balances, stoichiometry', gas laws, vapor pressure,-humidity, saturation, themophysics and thermochemistry. Three lectures and one problcmgéperiod. E
CHE 301, 302 Elements of Chemical Engineering 3 (3-0) isAn introduction to principles of chemical engineering including calculations involved inindustrial processes and equipment. The course is designed for students not majoring inchemical engineering.
CHE 3]] Introductory Chemical Engineering 4 (3-3l IPrerequisite: CHE 205Required of sophomores in Chemical EngineeringA continuation of CUE 203. One laboratory period is devoted to typical chemical engineeringmeasurements.
CHE 411 Unit Operations l 3 (3-0)!Prerequisites: MA 202, PY 202Required of juniors in Chemical EngineeringPrinciples of fluid flow, heat transfer, evaporation, etc., with emphasis on design calculations
CHE 412 Unit Operations ll 3 (3-0)Prerequisite: CHE 411Required of seniors in Chemical EngineeringA continuation of CHE 411 with emphasis on the diffusional operations such as absorptiordistillation, extraction, drying, etc.
CHE 415 Chemical Engineering Thermodynamics 4 (3-2)I‘Prerequisite: CHE 311Required of juniors in Chemical Engineering 'A study of the laws of thermodynamics and their application to chemical engineering pro"lems. Emphasis on the theory, data and approximation methods as applied to physical acichemical systems.
CHE 421, 422 Reactor Energy Transfer 3 (3-0) lPrerequisites: MA 202, PY 202Required courses in Nuclear Engineering curriculumThermodynamics, heat tranfer and fluid flow with emphasis on problems and methods usin the design and analysis of nuclear reactors.
CHE 431, 432 Unit Operations Laboratory l and II 3 (1—6)Prerequisite: CHE 411Required of seniors in Chemical EngineeringLaboratory work on typical apparatus involving the unit operations. Experiments aresigned to augment the theory and data of the lecture courses and to develop proficiency inwriting of technical reports.
CHE 453 Chemical Processing of Radioactive Materials 3 (3Consideration of the unique procedures required [or the bulk manipulation of radioacchemicals. Particular attention is given to remote operational procedures of precipitat.centrifugation, conveying, solvent extraction and ion exchange. Design of apparatus involrlow maintenance and ease of replacement and cleaning by safe methods is considered. Oltopics include decontamination procedures and disposal of wastes.
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HE 460 Seminar 1 (1-0) f 5ae semester required of seniors in Chemical Engineering,terature survey of selected topics in chemical engineering. Emphasis on written and oralesentation.
"lE 470 Chemical Engineering Projects 2 Arrange f :ective for seniors in Chemical Engineeringtroduction to research through experimental, theoretical and literature studies of chemical;gineering problems. Oral and written presentation of reports.

;ourses for Graduates and Advanced Undergraduates
"1E 525 Process Measurement and Control 3 Arrange f srerequisite: CHE 4llheory and application of methods for measuring, transmitting, recording and controllingch process variables as temperature, pressure, flow rate, liquid level, concentration, humidity,c. Commercial instruments are utilized for study of a wide variety of industrial control'oblems. Recorder-controllers are available to simulating industrial control problems ofirying difficulty.
‘HE 527 Chemical Process Engineering 3 (3-0) :*erequisite: CHE 412study of selected chemical processes with emphasis on the engineering, chemical and econom-factors involved.
'HE 540 Electrochemical Engineering 3 (3-0) srerequisite: Physical Chemistryhe application of electrochemical principles to such topics as electrolysis, electroanalysis,cctroplating, metal refining. etc.
HE 541 Cellulose Industries 3 (3-0) frerequisite: Organic Chemistryiethods of manufacture and application of cellulose chemical conversion products. Emphasislaced on recent development in the fields of synthetic fibers, films, lacquers and other cellu-asc compounds.
HE 542 Technology of Pulp and Paper 3 Arrange frerequisitc: Organic Chemistryundamentals of pulp and paper manufacture with emphasis on recent advances in the field.me laboratory period per week is devoted to topics such as digestion and treatment of pulp,andshcet preparation and testing, fiber analysis and chemical and physical tests.
”5 543 Technology of Plastic: 3 (3-0) srerequisite: Organic Chemistry"he properties, methods of manufacture and application of synthetic resins. Recent develop-2:tcnts in the field are stressed.
HE 545 Petroleum Refinery Engineering (3-0) '‘rcrequisite: CHE 412m introduction to the petroleum industry including (1) nature of petroleum and its fractions,.Ctane numbers, viscosity relationships, etc., (2) operations of thermal and catalytic cracking,labilization, alkylation isomerization, crude fractionation, etc., (3) problem work covering high1"fissure phase relationships and related material.
EH5 54_6 Chemical Reaction Rates 3 (3-0) frerequuitc: CHE 415\ basic study of the rates of homogeneous reactions, heterogenous reactions and catalysis.
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CHE 551 Thermal Problems in Nuclear Engineering 3 (3-0”Prerequisite: ME 302 or 303 or CHE 411 or equivalentThe design and operation of nuclear reactors and the utilization of the power from them:intolves maior problems in nearly every phase of heat transfer, and many important problemssin fluid flow. Possible solutions to these problems are several affected by the influences of~radiation on heat transfer media, hazards of handling radioactive substances, etc. The coursesconsiders the thermal problems of nuclear reactor design and the principles of fluid flow and;-heat transfer necessary to their solutions.The course is intended for engineers and science students with backgrounds in physics andsmathematics and elementary thermodynamics.
CHE 553 Separation Processes in Nuclear Engineering 3 (3-0l4‘Prerequisite: CHE 412 or equivalentA study of the principles and techniques of separation and purification of chemical com-s,ponents. based upon mass transfer by diffusion. Specific techniques covered are distillation;extraction. absorption and ion exchange, particularly in regard to continuous, counter—current-Operations. Special topics include a survey of fuel processing, technology of uranium processing:complexing actions of solvents and halide distillation.The course is primarily intended for engineers and science students with backgrounds itmathematics. physics and elementary chemistry but who have had no previous course in separa-ztion processes.
CHE 570 Chemical Engineering Projects 3 Arrange f 'Prerequisite or corequisite: CHE 412A laboratory study of some phase of chemical engineering or allied field.

Courses for Graduates Only
CHE 6'10 Heat Transfer 1 3 (3-0)}Prerequisite: CHE 411An advanced course dealing primarily with heat transfer between liquids and solids, optimalOperating conditions and design of equipment, conduction, heating and cooling of solidradiant heat transmission.
CHE 6“ Heat Transfer ll 2 (2-0);Prerequisite: CHE 510An intensive study of recent advances in heat tranfer and allied fields.
CHE 612 Diffusional Operations 3 (3.0):Prerequisite: CHE 412An advanced treatment of mass transfer particularly as applied to absorption, extraction, dryiF‘:humidification and dehumidification.
CHE 613 Distillation 3 (3-5'Prerequisite: CHE 4l2Vapor-liquid equilibria of non-ideal solutions, continuous distillation of binary and mu}.component systems, batch distillation, azeotropic and extraction distillation.
CHE 614 Drying of Solids (7-5Prerequisite: CHE 412An advanced course on the mechanism of drying operations with application to design".equipment, such as cabinet, tunnel, rotary, drum and spray driers.
CHE 615 Thermodynamics l 3 (3-CPrerequisite: CHE 415Advanced topics in Chemical Engineering thermodynamics including equilibria of physiwl 1.chemical systems, high pressure systems, generalized properties of hydrocarbons, etc. '
CHE 616 Thermodynamics ll 2 (24“Prerequisite: CHE 615An intensive study of recent advances in thermodynamics,
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31E 6'17 Catalysis of Industrial Reactions (3-0):requisite: CHE 546study of the mechanism of catalysis with emphasis on practical application to operationd design of industrial process.
51E 631, 632 Chemical Process Design 3 (3-0) t Ierequisite: CHE 412sign and selection of process equipment, through solution of comprehensive problems inIving unit operations, kinetics, thermodynamics, strength of materials and chemistry.
l‘lE 641, 642 Advanced Chemical Engineering Laboratory 2 Arrange t Iarequisite: CHE 412.vanced laboratory work in a selected field with emphasis on theory, techniques and per-mance of equipment.
EIE 650 Advanced Topics in Chemical Engineering 1 to 3 credits per semester 6 Istudy of recent developments in chemical engineering theory and practice, such as ion:hange, crystallization, mixing molecular distillation, hydrogenation, fluorination, etc. The)ic will vary from term to term.
‘lE 660 Chemical Engineering Seminar 1 credit per semester t Ierature investigations and reports of special topics in chemical engineering and allied fields.
E 680 Chemical Engineering Research 1 to 9 credits per semester t Ilependent investigation of an advanced chemical engineering problem. A report of such anrestigation is required as a graduate thesis.

Chemistry
rurses for Undergraduates
' 101 General Chemistry I 4 l3~21 ' IC language of chemistry, fundamental chemical laws and theories, limited study of selected:mical elements, compounds, reactions, and processes. Messrs. White, Blalock and staff
1 103 General Chemistry ll 4 (3-2) t I:requisite: CH 101'mogeneous and heterogeneous equilibrium, oxidation and reduction, metalluigv. funda-mal properties of metals, non-metals and their compounds. introductions to organic andclear chemistry, industrial applications of some metals, non-metals and their compounds.8 laboratory work is mostly semimicro qualitative analysis. Messrs. White, Blalock, and staff
105 General Inorganic Chemistry 4 (3— 3) t IC language of chemistry, fundaimntal laws and theories, limited stIIIlv of V‘lPtlHl (lumi-elements, compounds and reactions. Emphasis upon atomic strurture. Designul for sIudI-nts0 plan to take advanced courses in chemistry. Messrs. l‘IeedInan and Jones
106 General Inorganic Chemistry Laboratory '1 (0-3) frequisite: CH 105bOratory work to supplement the laboratory of CH 105. Stall

' 107 General Chemistry and Qualitative Analysis 4 (3-3) f I2requisite: CH 105‘ngf'neous and heterogtncous C(Illlllln‘lu and their appliralions to qualitative anilvsis,“led study of selected chemical elemtnts, compounds and rI-aIIIons; iIIIroduIIion Io nurIIar.mistry Emphasis upon ionic equilibria lhe laboratory work is mainly sI-IniIniIro quali-iVC ahalysis. Designed for students who plan to take advanud courses in clIInIisIIy. Stall
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CH 108 General Chemistry and Qualitative Analysis Laboratory 1 (0-3) f I‘Corequisite: CH 107Laboratory work to supplement CH 107. Stall:
CH 215 Quantitative Analysis 4 (3-3) HPrerequisite: CH 103One semester course in volumetric and gravimetric analysis. Includes techniques, stoichiomen'yrand principles of neutralization, oxidation and precipitation methods and the chemistry 01representative laboratory determinations. Mr. Oliver
CH 220 Introductory Organic Chemistry 4 (3-3) InPrerequisite: CH 103An introduction to the fundamental principles of organic chemistry included in the stud:of the hydrocarbons, alcohols, ethers, aldehydes, ketones, acids and derivatives, esters, phenolsfats, carbohydrates, amino acids, proteins, and a selected group of natural and synthetic prod'ucts. Mr. Robinsozs
CH 221 Organic Chemistry I 4 (3-3) I 'Prerequisite: CH 107 or CH 103Fundamentals of organic chemistry covering both aliphatic and aromatic compounds.Messrs. Loeppert and Rei
CH 222 Organic Chemistry Laboratory 1 (0-313Corequisite: CH 221Laboratory work to supplement CH 221 Sté
CH 223 Organic Chemistry II 4 (3-3lfPrerequisite: CH 221 ‘A continuation of CH 221 Messrs. Loeppert and R6
CH 224 Organic Chemistry Laboratory 1 (0-3:Corequisite: CH 223Laboratory work to supplement CH 223 St:
CH 231 Introductory Physical Chemistry 4 (3-3) ‘Prerequisites: CH 103 and MA 112Designed for students whose background in mathematics and physics is not sufficientmeet the requirements of the CH 431-433 physical chemistry course, but who desire :struction on chemical principles in addition to that provided at the freshmen level. 8
CH 351 Introductory Biochemistry 3 (2—3)Prerequisite: CH 220The fundamental chemistry of living matter. Mr. IngLf

Courses for Advanced Undergraduates
CH 411 Analytical Chemistry I 4 (2-i'Prerequisites: CH 431, 432; Corequisites: CH 433, 434An introduction to analytical chemistry, including both classical and modern techniques!“volving the distribution of a component between phases; for example, gravimetric med“;gas chromatography and adsorption. Messrs. Long and Pinktfi:
CH 413 Analytical Chemistry II 4 l2-filPrerequisite. CH 411A continuation of Analytical Chemistry I with emphasis upon modern approaches to acid- “:53?chemistry, oxidation-reduction, potentiometric methods, and spectrophotometry.Messrs Long and Pinkt“i
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l 420 Organic Preparations (1-6) t srerequisites: Three years of chemistry including CH 223aperiments selected to acquaint the student with advanced methods and techniques in the:eparation of organic substances. Mr. Doak
1 431-433 Physical Chemistry 1 and ll 3 (3-0) f s‘erequisites: CH 107, MA 202 and FY 2021 intensive study of the states of matter, solutions, colloids, homogeneous and heterogeneous:uilibrium, reaction kinetics, electrolysis, conductance, oxidation reactions, and ionic equil-ium. Messrs. Getzen, Bowen, and Sutton
1 432-434 Physical Chemistry Laboratories 1 (0-3) f I)requisites: CH 43] and CH 433sboratory courses to accompany lecture work in Physical Chemistry I and II respectively.Staff
‘1 435 Physical Chemistry Ill 3 (3-0) ferequisite: CH 4531 intensive study of the structure of atoms and molecules, an introduction to statistics, andlected topics in modern physical chemistry. Staff
‘1 441 Colloid Chemistry 3 (2-3) I‘erequisites: CH 220 and CH 215isorption, preparation, properties, constitution, stability, and application of sols, gels,Julsions, foams, and aerosols; dialysis, Donnan membrane equilibrium. Mr. Getzen
'l 491 Reading in Honor: Chemistry Credits by arrangement f I'rcading course for exceptionally able students at the senior level. The students will dotensive reading in areas of advanced chemistry and will present written reports of theiridings. Staff

nurses for Graduates and Advanced Undergraduates
i 501 Inorganic Chemistryl 3 (3-0) 9ercquilite: CH 433course in modern inorganic chemistry from the point of view of the chemical bond. TopicsVCred are: chemical periodicity and its origins in atomic structure; the ionlc bond and*ctronegativity; crystal structure and bonding in ionic solids; the metallic state, conduction1d Icmiconductors; the preparation and properties of illustrative compounds.Mr. Pinkerton
‘l 503. Inorganic Chemistry ll 3 (3-0) s‘erequxsite: CH 50]continuation of CH 50]. Topics covered are: the hydrogen molecule-ion and the theory ofC covalent bond; molecular orbitals and hybridization; dipole moments and magnetic;"’P€Ttics: the theory of acids and bases; non-aqueous solvents; coordination compounds,Hbonyls and quasi-aromatic compounds; and the chemistry of the transition metals, lan-finides and actinides. Mr. Long
H 511 Chemical Spectroscopy 4 (2-6) frerequisite: CH 433heorl'. analytical applications and interpretation of spectra as applied to chemical prob-;m" Major emphasis will be placed upon ultraviolet, visible and infrared spectra. Mr. Long
H 512 (TC 512) Chemistry at High Polymers
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CH 513 Electroanalytica! Chemistry 4 (3-3)!Prerequisite: CH 413A course in electroanalytical chemistry including the foundations of theoretical electro-clwrrristry. Topics covered are: Potentiometric measurements and electrical resistance; diliusion, transport; theory of dilute solutions; polarography and amperometric measurementssurface effects and electrode kinetics; clectrochemistry in non-aqueous systems. Mr. Pinkertor
CH 52l Advanced Organic Chemistry I 3 (3-0);Resonance, reaction mechanisms; hydrocarbons, organic halides, alcohols, amines, and carbonycompounds. Mr. Deal1'CH 523 Advanced Organic Chemistry II 3 (3-0):Stereoclremistry, steroids and other natural products, organometallics, and heterocycles.Mr. Do;
CH 525 Physical Organic Chemistry 3 (3-0)Prerequisites: CH 223 and CH 433Theoretical and physical aspects of organic chemistry; structure and mechanism in organchemistry. Mr. Loeppe‘
CH 527 Chemistry of Metal-Organic Compounds 3 (3—0)Prertquisites: Three years of chemistry including CH 225A study of the preparation, properties and reactions of compounds containing the cubemetal bond, with a brief description of their uses. Mr. Do
CH 528 Qualitative Organic Analysis 3 (1-6-Prerequisites: Three years of chemistry including CH 223A study of class reactions, functional groups, separation, identification and preparation‘derivatiyes. SI
CH 529 Quantitative Organic Analysis 3 (1-6-Prerequisites: CH 223 and CH 413Quantitative deterrrrination of carbon, hydrogen, nitrogen, the halogens, sulfur and varifunctional groups in organic materials, with emphasis on semimicro methods. 5
CH 531 Chemical Thermodynamics 3 (3-6Prerequisites: CH 433 and MA 301An extension of elementary principles to the treatment of ideal and real gases, ideal solutielectrolytic solutions, galvanic cells, surface systems, and irreversible processes. An induction to statistical thermodynamics and the estimation of thermodynamic functions fspectroscopic data. Mr. Su‘
CH 533 Chemical Kinetics 3 (3.3:Prerequisites: CH 433 and MA 301An intensive srrrvey of the basic principles of chemical kinetics with emphasis on experimeIand rrratlrematical techniques, elements of the kinetic theory, and theory of the transition 5 --Applications to gas reactions, reactions in solution, and mechanism studies. Mr. BCn
CH 535 Surface Phenomena 3 (3”Prerequisites: CH 433 and MA 301An intensive survey of the topics of current interest in surface phenomena. This useis designed to cover the foundations of the present understanding of surface behavior. F6 u-lation of basic theories are presented together with illustrations of their current 21p)“tions. Mr. G 5“
CH 537 Quantum Chemistry 3 l3 'Prerequisites: CH 435, PY 401 and FY 407The elements of wave mechanics applied to stationary energy states and time depe‘mtphenomena. Applications of quantum theory to chemistry, particularly chemical bonds.‘ t:Mr. 3
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l 543 Radioisotope Principles 3 (3~0) terequisites: CH 433, PY 202 and MA 2 ‘2presentation of the basic knowledge of radioactixitv, nuclear tet ti 115, ll nizing radiatirns,d radiochemistry essential to competence in the Use of radirisr n 1 cs. \fr Coots
l 544 Radioisotope Techniques 1 (0-3) firequisite: CH 543laboratory course in the physical and chemical techniques essentitl to comp<tence in thee of radioisotopes. Mr, 0 )[S
‘l 545 Radiochemistry 3 (3-0) serequisites: CH 343, or PY 4(7 and FY 4101 advanced presentation of the applicati ns (f r'td'oattivitx to (hemistn and rt thr arplitins of chemistry to the radioactive elrmcnts, leIUCUldll\ the leaxy Can([[\ :1111sion products. Mi. C ots
1 546 Radiochemistry Laboratory 1 (0-3) s)rcquisite: CH 545he laboratory work associated with CH 343 Radirthemistry. Mr. Coits
'i 55'! General Biological Chemistry 5 (3 6) frerequisites: 3 years of chemistry including CH 223he chemical constitution of llVlI _; matttr Bi thrmi al [)IOUS es as well .1 compounds areudied. Mr. Peterson
H 553 Chemistry of Proteins and Nucleic Acids 3 (3—0) Irerequisite: CH 551omposition, distribution, structure, properties and metahrlism of amin) acids. proteins :urltcleic acids. \ir. Armstrong
H 555 Plant Chemistry 3 (2-3) ITr-requisite: CH 551
Olliposition 0f plants, proptrties, nature. and (lzssifir'ition of plant constiturnts, changes or-iring during growth, ripening and storage of plant prod 1H9. ”r‘ Sill”

Iourses for Graduates Only
H 621 (ANS 621) Enzymes and Intermediary Metabolism 4 (3'0) 'rerequisite: CH 531‘ study of the Properties of enzymes and en7ymc :Irtion, intermediary nittdiolism oi C'tr(thvrlrates, amino acjdg_ fatty acids, vitamins, purinrs and porpluins, nntahrlic enun,
elationships. Mt '10‘6
EH 622” (ANS 622) Principles of Biological Assays 3 (2-2)"requisites: CH 53) or AVS 312 and SI 512Techniques and designs of hiologit'il :is"iys for vitamins;1P1”: design. and analysis is emphasi/ed. interrelationships of lorric l piiuStuff
3“ 63] Chemical Research Credits by arrangements f Ircrerluisites: Forty semester credits in themistry. ()pen to all graduites, .ipr'cial problems that will furnish material for :1 thesis. A rn'nzimum of 6 semester tiedits islllf)WCfi toward a master's degree, no limitation on credits in (l()(l()l'.tt(' programs. Stall
:H 641 Seminar Credits by arrangement f IPnirwiuhitl': Graduate standing in (hernistry.Rf'illlrf'd 0f graduate students sperialiting in (hemistry.Srientific ankles, progress reports in researrh, and spr-(ial prohlrins of iuteietrev1ewed and disrus'ed.A maximUm of two semester (redits is allowed toward the master's degue, but anytoward the doctorate.

lo rhemi ts are
nunilierStair
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CH 651 Special Topics in Chemistry Maximum 3 credit! itPrerequisite: (.rzrtluate standing in chemistryCritical study of some special problems in one of the branches of chemistry involving origins.~investigation together with a survey of pertinent literature. Stat
CH 671 Advanced Physical Chemistry 3 (3-0)Prerequisite: CH 533Inn l\‘es a thorough review of the fundamental principles of physical chemistry with extensio‘and application of these to the study of solid state. Mr. Sutto
CH 672 Advanced Physical Chemistry 3 (3-0)‘Prerequisite: (.11 671There will he laid down the elements of statistical mechanics and kinetic theory, in tern"of which certain topics from C11 671 will be more exhaustixely dmeloped. Mr. Sutto

Civil Engineering
Courses for Undergraduates
CE 201 Surveying l 3 (2-3) 1Prerequisite: MA lOlRequired of sophomores in Civil Engineering, Civil Engineering Construction Option, Forestand juniors in Geological EngineeringElements of plane surveying; taping, transit, level, stadia, plane table, topograpic surveyiand mapping, care and adjustment of instruments; public land surveys.
CE 202 Surveying ll 3 (2-3Prerequisite: CE 201Required of sophomores in Civil Engineering and Civil Engineering Construction OptionConstruction surveys; earthwork computations, route surveys, simple, compound, parabcand special curves; elementary astronomical surveying.
CE 305, 306 Transportation Engineering I, ll 3 (2—2)Prerequisite: CE 202Transporttion systems; elements of railroad, highway, traffic and airport engineering; physand mechanical properties of soil that govern their use as engineering materials.
CE 321 Materials Testing Laboratory I (1-3) 'Prerequisite: EM 200Physical properties of aggregates. Manufacture and chemical properties of cementing age-Physical properties of wet and hardened concretes: design and proportioningr of cone:mixes; tensile, compressive, and flexural properties of plain and reinforced concrete.
CE 322 Materials Testing Laboratory ll 2 (1.3) '9Corequisite: EM 301Properties of clay and cement masonary units. Growth, structure and mechanical propef’of \arious species of wood. Production and mechanical properties of structural metals; cl. “3and plastic tensile properties of steel. Test of riveted and welded joints.
CE 324 Structural Analysis I 3 (2-. 3Prerequisite: EM 200; Corequisite: EM 301Required of juniors in Civil Engineering and Civil Engineering Construction OptionStress analysis of statically determinate beams and framed structures under fixed and Inc 15loads; influence litre treatment for moving loads; analysis and design of a simple truss
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3338 Structuresl 3 (3-0) ferequisite: EM 200quired of juniors in Architecture.alysis of simple structures, reactions, shear and moment diagrams; stresses in numbers of:med structures; graphic statics.
3339 Structures ll 3 (3-0) serequisites: CE 338 and EM 301,quired of juniors in Architecturealysis of indeterminate structures; slopes and deflections; analysis of indeterminate frames: moment distribution.
3 361 Estimates and Costs I 3 (2-3) terequisite: Junior standing:quired of juniors in Civil Engineering Construction Optionterpretation of working drawings; analysis of construction plans and specifications; approxi-ste and detailed estimates of costs.
3 362 Estimates and Costs ll 3 (2-3) screquisite: CE 361:quired of juniors in Civil Engineering Construction Option'eparation of complete costs estimates of construction projects: bidding procedures and'eparation of bids.
E 382 Hydraulics 3 (3-0) f srercquisite: EM 200equired of juniors in Civil Engineeringroperties of fluids and mechanics of fluid flow in pipes and open channels; theory of design1d characteristics of pumps and hydraulic motors; measurement of fluid flow.

.ourses for Advanced Undergraduates
E 425 Structural Analysis ll 3 (2-3) f"rerequisites: CE 324 and EM 801.equired of seniors in Civil EngineeringDeflection of beams and trusses; indeterminate stress analysis by moment area, slope deflectionnd moment distribution.
E 427 Structural Design I 4 (3-3) 5gjfrcrequisites: EM 301 and CE 324“"{Cquired of seniors in Civil Engineering and Civil Engineering Construction Optionmalysis and design of reinforced concrete building elements; design of tension, compression11d Simple flexural members of steel and of timber.

.3! 428 Structural Design ll 3 (1'6) 't’rcrcquisites: CE 427 and CE 425icquired of seniors in Civil EngineeringDesign specifications; connection details; independent and complete design of engineeringnructures.
3! 429 Structural Design Ill 3 (2-3) IPretequisite: CE 427Required of seniors in Civil Engineering Construction OptionPals?) of tension, compression and flexural elements of steel and timber; solution of problemsIn erection, forms, sharing and falsework.
CE 442 Soil Mechanics 3 (2-3) 1Prerequisite: CE 305Required of seniors in Civil EngineeringFundamental stress relations, Mohr's rupture hypothesis, shearing strength, earth pressuremum“, bearing capacity, stability of slopes, hydrostatics, and hydrodynamics of ground water.
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CE 443 Foundations 3 (3-0) sPrerequisite: CE 427Required of seniors in Civil Engineering Construction OptionIdentification and classification of soils; geological aspects of foundation engineering; methods}of investigating subsoil conditions; control of water; type of foundations and conditions:favoring their use; legal concepts of foundation engineering.
CE 461 Proiect Planning and Control I 3 (2-3ltPrerequisite: CE 362Required of seniors in Civil Engineering Construction OptionAnalysis of construction plant layout requirements and performance characteristics of equipment:
CE 462 Proiect Planning and Control ll 3 (2-3) IPrerequisite: CE 461Required of seniors in Civil Engineering Construction OptionScheduling, analysis and control of construction projects.
CE 464 Legal Aspects of Contracting 3 (3-0) sPrerequisite: Senior standingRequired of seniors in Civil Engineering Construction Option, electiveLegal aspects of construction contract documents and specifications; owner-engineering-condtractor relationships and responsibilities; bids and contract performance; labor laws.
CE 481 Hydrology and Drainage (2-0)!Prerequisite: CE 382Required of seniors in Civil EngineeringOccurrence and distribution of rainfall; runoff, surface and ground waters; design of drainageand control structures.
CE 482 Water and Sewage Works 3 (3-0) :7Prerequisite: Senior standingRequired of seniors in Civil EngineeringWater supply analysis and design, including population estimates, consumption, source selecetion aqueducts, distribution systems and pumping stations; elements of water treatment; col'lection and disposal of sewage; elements of sewage treatment.
CE 485 Elements of Hydraulics and Hydrology 3 (3-0)Prerequisite: EM 200Required of seniors in Civil Engineering and Construction OptionElements of fluid mechanics, hydraulias and hydrology, with application to problems in COstruction engineering.
CE 492, 493 Professional Practice I, II 1 (1-0) H'Prerequisite: Senior standingRequired of seniors in Civil Engineering and Civil Engineering Construction OptionProfessional engineering societies and their functions; professional standards; topics of cult:rent interest to the civil engineer. ’iE
Courses for Graduates and Advanced Undergraduates
CE 507 Airphoto Analysis I 3 (2-3) fPrerequisite: Junior standingEngineering evaluation of aerial photographs, including analysis of soils and surface drainaz:echaracteristics. ‘
c: 508 Airphoto Analysis ll 3 (2-3)?Prerequisite: CE 507Engineering evaluation of aerial photographs for highway and airport projects.
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E! 509 Photogrammetry 3 (2-3) t saerequisite: CE 201elements of photogrammetry as applied to surveying and mapping. Aerial and terrestrial-hotogrammetry. Flight planning and ground controls. Stereoscopy and stereoscopic plottinginstruments. Measurements on photographs.
1E 510 Advanced Surveying 3 (2-3) f saerequisite: CE 202.:ate coordinate systems and map projections. Elements of geodetic and astronomical surveying.ldjustment of observations by the method of least squares.
'E 514 Municipal Engineering Projects 3 (2-3) srerequisite: Senior standingmedal problems relating to public works, public utilities, urban planning and city engineering.
E 515 Transportation Operations 3 (3-0) tsrerequisite: CE 306.‘he analysis of traffic and transportation engineering operations.
E 516 Transportation Design 3 (2-3) f~rerequisite: CE 506.‘he geometric elements of traffic and transportation engineering design.
E 524 Analysis and Design of Masonary Structures 3 (3-0) t'iorequisite: CE 425analysis and design of arches, culverts, dams, foundations and retaining walls.
E 525, 526 Advanced Structural Analysis I, II 3 (3-0) t sirerequisite: CE 425analysis of rigid frames and continuous structures; treatment of redundant members and:condary stresses.
E 527 Numerical Methods in Structural Analysis 3 (3-0) sv’rerequisite: CE 425Jewmark’s numerical integration procedure and its applications; matrix operations, relaxationnd iteration, finite difference method. Force and displacement methods, string polygonaethod. High-speed computation.
ii 531 Experimental Stress Analysis 3 (2-3) f’rerequisite: CE 425’rinciples and methods of experimental analysis; dimensional analysis; applications to full-cale structures.
’15 532' Structural Laboratory ”-6)rereqursrte: CE 425fest procedures and limitations and interpretations of experimental results.l
LIE 534. IPlastic Analysis and Design 3 (3‘0) ’rerequisite: CE 427Analysis of steel structure behavior beyond the elastic limit; concept of design for ultimate03d and the use of load factors. Analysis and design of component parts of frames. Methods’f Predicting strength and defamation behavior of structures loaded in the plastic range.3racmg and connection requirements for frames.
25 535. .Ultimate Strength Theory and Design (3'0) fZferequisite: CE 427Ultimate strength theories of axially loaded column flexure, combined flexurc and axial.oad, shear. Critical review of important research and their relationship with the development3f modern design codes for reinforced concrete.
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CE 536 Theory and Design of Prestressed Concrete 3 (3-0) :Prerequisite: CE 427The principles of prestressed concrete. Materials. Methods of prestressing. Loss of prestress.Design of beams for bending, shear and bond. Ultimate strength. Deflection. Compositebeams. Continuous beams. Special topicsi Design projects.
CE 544 Foundation Engineering 3 (3-0) isPrerequisite: CE 442Suhsoil investigations; excavations; design of sheeting and bracing systems; control of water;‘.footing, grillage and pile foundations caisson and cofferdam methods of construction; legal-aspects of foundation engineering. ,

lCE 547 Fundamentals of Soil Mechanic: 3 (3-0) isPrerequisite: EM 301Physical and mechanical properties of soils governing their use for engineering purposes; strestrelations and applications to a variety of fundamental problems.
CE 548 Engineering Properties of Soils I 3 (2-3liCorequisite: CE 442The study of soil properties that are significant in earthwork engineering, including proper;ties of soil solids, basic clay mineral concepts, classification, identification, plasticity, perme-ability, capillarity and stabilization. Laboratory work includes classification, permeability ant:compaction tests.
CE 549 Engineering Properties of Soils ll 3 (2-3)Prerequisite: CE 548Continuation of CE 548, including the study of compressibility, stress-strain relations ancshear strength theories for soil. Laboratory work includes consolidation and shear strengtl'tests.
CE 570 Sanitary Microbiology 3 (2-3) f'(See 130 570)
CE 571 Theory of Water and Sewage Treatment 3 (3-0)Prerequisite: Senior StandingStudy of the physical and chemical principles underlying water and sewage treatment prtcesses; diffusion of gases, solubility, equilibrium and ionization, anaerobic and aerobic stabilzation processes, sludge conditioning and disposal.
CE 572 Unit Operations and Processes in Sanitary Engineering 3 (1-6)Prerequisite: CE 571Processes and operations in sanitary engineering; sedimentation, aeration, filtration, adsorptioz‘coagulation, softening, sludge digestion, aerobic treatment of sewage.
CE 573 Analysis of Water and Sewage 3 (l-6liCorequisite: CE 571Chemical and Physical analysis of water and sewage and interpretation of results.
CE 574 Radioactive Waste Disposal 3 (2-3) fPrerequisite: PY 410Unit operations and processes employed in treatment and disposal of radioactive wastes.
CE 580 Flow in Open Channel: 3 (3.0) tPrerequisite: CE 481The theory and applications of flow in open channels, including dimensional analysis, 113‘mentum-energy principle, gradually varied flow, high-velocity flow, energy dissipators, Spl'ways, waves, channel transition and model studies.
CE 591, 592 Civil Engineering Seminar . 1 (1-0) 1.Discussion and reports of subjects in civil engineering and allied fields.
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E 598 Civil Engineering Projects 1 to 6 (arrange) t sraccial projects in some phases of civil engineering.

:ourses for Graduates Only
E 601 Transportation Planning 3 (2-3) Iwerequisite: CE 515be planning, administration, economics and financing of various transportation engineering-cilities.

-E 602 Advanced Transportation Design 3 l2-3) Irrerequisite: CE 516zesign of major traflic and transportation engineering projects.
E 603 Airport Planning and Design 3 (2-3) t"rerequisites: CE 515 and 516the analysis, planning and design of air transportation facilities.
E 604 Urban Transportation Planning 3 (2-3) I'"rerequisite: CE 515..horoughfare planning as related to land usage and urban master-planning.
E 623 Theory and Design of Arches 3 (3-0) f'rerequisites: CE 428 and CE 526'vene'ral theory of elastic arches. Boundary conditions and their effect on the behavior of the‘rch. Single span, multiple span arches on elastic piers, influence lines of various functions:nder moving loads, economical layout of arches, design criteria for steel and concrete arches.
E 624 Analysis and Design of Structural Shells and Folded Plates 3 (3-0) Iwerequisites: CE 623 and EM 511.00! structures consisting of surfaces of revolution, both single and compound curved.:lembrane stresses, bending stresses at boundaries. Domes and cylindrical shells. Approximatend exact analyses. Design of criteria. Folded plane structures of concrete plates and steel:ames.
5! 625, 626 Advanced Structural Design I, ll 3 (2-3) f a'rerequisite: CE 428; Corequisites: CE 525 and 526'iomplete structural designs of a variety of projects; principles of limit and prestress design.
15 627 Design of Blast Resistant Structures 3 (3-0) f’rerequisites: CE 526, CE 535 and EM 554.ourees, intensities, and methods of transmission of dynamic loads. Behavior of structural'lements under dynamic loadings. Behavior of structural systems subjected to pulse and impactmads. Design criteria and factor of safety. Design of surface and underground structuresor nuclear blasts.
15 641, 642 Advanced Soil Mechanic: 3 (3—0) 5 .t’rerequisite: CE 422 or corequisite: CE 547,I'heories of soil mechanics; failure conditions; mechanical interaction between solids and
Water, and problems in elasticity pertaining to earthwork engineering; soil dynamics.
in 643 Hydraulics of Ground Water 3 (3-0) f .irfrequisite: CE 442 or 547 ‘H‘Hndples of ground water hydraulics; theory of flow through idealized porous media; the”60W net solution; seepage and well problems.
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CE 671 Advanced Water Supply and Sewerage 4 (3-3) f ‘Pierwquisite: CE 4‘41?thlems relating to the design of water supply and sewerage works.
CE 672 Advanced Water and Sewage Treatment 4 (3-3) IPrerequisite: CE 4%?Problems relating to the treatment of water and sewage.
CE 673 Industrial Water Supply and Waste Disposal 3 (3-0) f ICorequisite: CE r171Water requirements of industry and the disposal of industrial wastes.
CE 674 Stream Sanitation 3 (3-0) isCmequisitcz CE 571Biological, chemical and hydrological factors that affect stream sanitation and stream use.
CE 698 Civil Engineering Research 1-6 (arrange) fallNleClHlClll imestigation of an advanced civil engineering problem; a report of such an in-vestigation is required as a graduate thesis.

Crop Science
Courses for Undergraduates
CS 211 Field Crops I 3 (2-2) f IPrerequisite: BO 103Discussion of fundamental principles underlying Crop production. The application of these-iprinciples to the major and minor field crops. The elements of plant identification, cropgrading and judging. Mr. Lewis
CS 311 Field Crops ll 3 (2-2) 1Prerequisites: CS 211, SSC 200Specific problems in field crop production other than forage crops. Discussion of those crop!in farm rotations brings together all the major aspects of crop production for differenrlclimatic areas. Mr. Lewis
CS 312 Pastures and Forage Crops 3 (3-0) 1Prerequisites: CS 211, SSC 200 recommendedA study of the production and preservation of the principal forage crops. Special attentiorgis ghen to the development and maintenance of pastures. Mr. Chambler 1
CS 412 Advanced Pastures and Forage Crops 2 (2-0)Prerequisite: CS 312Pasture species and management (cultural treatment) from an international viewpoint, am‘the intcr~relationship of grazing animals on pasture development and management will bemphasized. Natural grassland and the place of special plant species will be considered.Mr. Om:
CS 413 Plant Breeding 3 (3-0)Prerequisite: ON 411The application of genetic principles to the improvement of economic plants, including dicussions of the methods employed in the development and the perpetuation of desirab.clones, varieties and hybrids. Mr. HarVr
CS 414 Weeds and Their Control 3 (2-2l1Prerequisites: CS 211, CH 203 or equivalentPrinciples involved in cultural and chemical weed control. Discussions on chemistryherbicides and the effects of the chemicals on the plant, Identification of common weeds attheir seeds is given. Mr. Klingmf’
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:‘ourses for Advanced Undergraduates and Graduates
5 511 Tobacco Technology 2 (2-0) Irerequisites: CS 311, B0 421 or equivalentstudy of special problems concerned with the tobacco crop. The latest research problems1d findings dealing with this important cash crop will be discussed. Mr. Jones
5 521 Special Problems Credits by arrangementrerequisite: Students admitted only with consent of instructoroecial problems in various phases in Crop Science. Problems may be selected or will beissigned. Emphasis will be placed on review of recent and current research. Graduate Staff
5 54] (GN 54'] or HS 541) Plant Breeding Methods 3 (3-0) f‘rerequisites: ON 512, ST 511 recommendedn advanced study of methods of plant breeding as related to principles and concepts ofsheritance. Messrs. Haynes, Timothy
5 542 (GN 542 or HS 542) Plant Breeding Field Procedures 2 (0-4)(In Summer Sessions):rerequisite: CS 541 or GN 541 or HS 54]laboratory and field study of the application of the various plant breeding techniques andiethods used in the improvement of economic plants. Mr. lldIW‘y

ourses for Graduates Only
fudents are to consult the instructor before registration.
5 6H Forage Crop Ecology 2 (2-0) Irerequisites: CS 412, B0 441study of the effect of environmental factors on the growth of forage crops. Attention will8 given to methods of research in forage ecology. Mr. Chamblee
5 612 Special Topics in Weed Control 2 (2-0) arerequisites or corequisites: BO 403, BO 532 or 533. CS 414Jetailed examination of current concepts and literature of weed control. The chemistry,hysiology, ecology, taxonomy, microbiology, equipment, and techniques used in weed con-‘01 research will be discussed. Graduate Stafl
S 631 Seminar 1 (1-0) f Irerequisite: Graduate standing:icntific articles, progress reports in research, and special problems of interest to agronomistsBViewed and discussed. A maximum of two credits is allowed toward the master's degree.owever, additional credits toward the doctorate are allowed. Graduate Staff
5 641 Research Credit: by arrangementrerequisite: Graduate standing. maximum of six credits is allowed toward the master's degree, but any number toward theoctorate. Graduate Staff

Design
Courses for Undergraduates
:N l_01, 102 Design I, ll 3 (3-6) f Iscqlnred of first year students in the School of Designntroduction to the elements and expression of two and three dimensional design involving aaricty of tools, materials, and techniques. Orientation of historical and contemporary concepts'f art and architecture.Messrs. Baron, Bireline, Macomber, Hertzman, Sappenfield, Stuart, Taylor
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DN 111, 112 Descriptive Drawing I, II 2 (0-41 f 3:Required of first year students in the School of DesignProblems in visual analysis with emphasis on the systems man has devised to describe his:visual experience. Messrs. Bireline, Cox, Hertzman, Sappenfield, Tayloni
DN 121, 122 Technical Drawing 1, II 3 (2-4) ftRequired of first year students in the School of DesignDescriptive geometry and allied technical drawing. Lectures and simple exercises in analytics:programming of architectural elements.Messrs. Boaz, Buisson, Glowaewski, Sappenfield, Shawcroft, Shogren, Thurlow
DN 211, 212 Descriptive Drawing III, IV 2 (0—4) fPrerequisite: DN 112Required of second year students in the School of DesignProblems continuing the studies begun in freshman year with the addition of the study acolor and its effects. Messrs. Cox, Hertzman, Macomber, Sappenfieli
DN 311, 312 Advanced Descriptive Drawing I, II 2 (0-6) tiPrerequisite: DN 212Required of third year students in the School of DesignAdvanced problems in the fields of painting, sculpture, drawing, and graphics.Messrs. Bireline, Cox, Stuaz
DN 321, 322 History of Architecture I, II 3 (3-0) HPrerequisite: H1 245Required of all students in Architecture and Landscape ArchitectureA critical study of architecture from prehistoric times to the present including referenceslandscape architecture, painting, sculpture, and artifacts. Mr. Buissa
DN 411, 412 Advanced Descriptive Drawing III, IV 2 (0-6) NPrerequisite: DN 312 1Required of fourth year students in the School of DesignAdvanced problems in the fields of painting, sculpture, drawing, and graphics. ,Messrs. Bireline, Cox, Stunt
DN 421, 422 History of Design, I, II 3 (3-0) llPrerequisite: HI 246Required of all students in Architecture and Landscape ArchitectureSpecialized historical studies in design fields. Messrs. Clarke, Haul
DN 511, 512 Advanced Descriptive Drawing V, VI 2 (0-61 inPrerequisite: DN 412Required of fifth year students in Landscape Architecture and Product DesignAdvanced problems in the fields of painting, sculpture, drawing, and graphics.Messrs. Bireline, Cox, Joslin, Surat
DN 541 Seminar on Ideas in Design (2431Corequisitcs: ARC 501, LA 501 or PD 501Required of fifth year students in the School of Design ,An introduction to aesthetic: and the relationships of philosophic thought to design. isMr. Kamphoeti?

Economics
Courses for Undergraduates
ac 201, 202 Economics 3 (3mmFundamental principles applying to the organization and functioning of our economy.
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I: 205 The Economic Process 3 (3-0) t s7.11 analysis of the process and principles by which an economy allocates resources, distributesoods and income and determines rate of growth.
5C 301 Production and Prices 3 (3-0) f or sa.rerequisite: EC 20l or EC 205n intensive study of the functioning of the market economy. An examination of the rolefpricei in determining the allocation of resources, the functioning of the firm in the eco-nomy, and forces governing the production of economic goods.
) C 302 National Income and Economic Welfare 3 (3-0) f or serequisite: EC 201 or EC 205:n intensive examination of factors determining the national income. The economic andatrial effects of the level, composition, and distribution of national income will be studied'rith reference to theories of economic welfare and to public policy.
2C 310 Economics of the Firm 3 (3-0) strerequisite: EC 201 or EC 205.n examination of the economic setting within which the business firm makes decisions,nd an application of economic analysis to these decisions. Economics from the focal pointf managerial decision-making.
iC 312 Accounting for Engineers 3 (3-0) f sLstudy of accounting principles from the management point of View; the analysis, recordingnd interpretation of business data; preparation of financial statesmcnts, their use anditerpretation.
C 315 Salesmonship 2 (2-0) f s.n introduction to the principles and techniques of selling from the standpoint of thendividual salesman. A course designed for the technical student anticipating entering theheld of distribution.
C 401, 402 Principles of Accounting 3 (2-2) t sundamental principles of accounting theory and practice; the analysis and recording ofnusiness transactions; explanation and interpretation of the structure, forms and use of.nancial statements.
C 407 Business Lowl 3 (3-0) I I’rerequisite: EC 201 or EC 2051 course dealing with elementary legal concepts, contracts, agency, negotiable instruments,ales of personal property, chattel mortgages, partnerships, corporations, suretyship and bail-nents, insurance.
1C 408 Business Law II 3 (3-0) f I’rerequisite: EC 407Deals with real property, mortgages on urban and farm lands, landlord and tenant, require-‘ncnts for valid deed, insurance law, wills, suretyship, and conditional sales.
'C 409 Introduction to Production Costs 3 (3-0) farerequisite: EC 312an introduction to accounting for manufacturing, fabrication and construction-type enter-911868. The determination and allocation of costs of materials, labor, and overhead Special'mphasis is placed on managerial analysis, interpretation, and control of cost data.
EC 410 Industry Studies 3 (3-0) fi'PTCl'cqursite. so 201 or EC 205analysis of organization, market structure, and competitive behavior in specific industries,fusing the tools of the economist as a guide to pertinent factors and their significance. The““116 Will be organized along the lines of intensive but broadly relevant case--studies.
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EC 411 Marketing Methods 3 (3-0) isPrerequisite: EC 20l or EC 205Marketing institutions and their functions and agencies; retailing; market analysis; problemsin marketing.
EC 413 Competition, Monopoly, and Public Policy 3 (3-0) a iPrerequisite: EC 20l or EC 205. EC 30l recommended but not requiredAn analysis of the effect of modern industrial structure on competitive behavior and per-formance, in the light of contemporary price theory and the theory of workable competition.A critical evaluation of the legislative content, judicial interpretation, and economic effects Iof the anti trust laws. 1
EC 414 Tax Accounting 3 (2-2) f I IPrerequisite: EC 312 or EC 401An analysis of the Federal tax laws relating to the individual and business. Determining andreporting income. Payroll taxes and methods of reporting them. Actual practice in thepreparation of income tax returns. nI!

EC 420 Corporation Finance 3 (3—0) H tPrerequisite: EC 201 or EC 205Financial instruments and capital structure; procuring funds; managing working capital;'.managing corporate capitalization; financial institutions and their work.
EC 425 Industrial Management 3 (3-0liPrerequisite: Junior standingPrinciples and techniques of modern scientific management; relation of finance, marketing:industrial relations, accounting, and statistics to production planning and control; analysis of“economic, political and social influences on production.
EC 426 Personnel Management 3 (3-0)Prerequisite: Junior standing .The scientific management of manpower, from the viewpoint of the supervisor and the pet“?sonnel specialists. A study of personnel policy and a review of the scientific techniques regard-ing the specific problems of employment, training, promotion, transfer, health and safety.employee service, and joint relations.
EC 431 Labor Problems 3 (3-0) i IPrerequisite: junior standingAn economic approach to labor problems including wages, hours, working conditions, in-:security, substandard workers, minority groups, social security, and public policy relative tothese problems.
EC 432 Industrial Relations 3 (3-0) HPrerequisite: Junior standingCollective bargaining. Analysis of basic labor law and its interpretation by the courts ané'governmental agencies. An examination of specific terms of labor contracts and their implications for labor and management. An examination of labor objectives and tactics and man;agement objectives and tactics. Problems of operating under the labor contract.
EC 440 Economics of Growth 3 (3-0lPrerequisite: EC 201 or EC 205An examination of the institutional background required for national economic development. The conditions apparent for past growth of nations are compared with conditions 0i:tained in presently retarded nations. Conclusions are drawn from this comparison to providan introduction to the theoretical models of growth.
EC 442 Evolution of Economic Ideas 3 (3-0) f orl;Prerequisite: EC 201 or EC 205 ;An analysis of the development of economic thought and method during the past two Ct?tturies. Economics considered as a cumulative body of knowledge in a context of emergilltechnology, changing institutions, pressing new problems, and the growth of science.
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I: 446 Economic Forecasting 3 (3-0) f or ;rerequisite: EC 201 or EC 205. EC 302 recommended but not required'n examination of the basic principles and techniques of economic forecasting with strong.uphasis upon the economic models upon which forecasting is based.
'2 448 International Economics 3 (3-0) frerequisite: EC 201 or EC 205study of international economics. including trade, investment. monetary relations, and'rtain aspects of economic development. Emphasis upon analytical and policy approaches,though some institutional material is included.

450 Economics Decision Processes 3 (3-0) Irerequisites: EC 201 or EC 205. MA 202 or MA 2121 analysis of processes for decision making by individuals and groups. Linear programming,"obability, and game theory in the light of a general theory of decision.
490 Senior Seminar in Economics 3 (3-0) f l"erequisite: Consent of instructorhe terminal course in undergraduate study of economics. The student is assisted in sum-arizing his training, and in improving his capacity to recognize problems and to selectgically consistent means of solving the problems. This is done on a small group and individ-.1 basis.

nurses for Graduates and Advanced Undergraduates
3 501 (AGC 501) Intermediate Economic Theory 3 (3—0) 9'crequisite: EC 501 or AGC 212 or equivalent1 intensive analysis of the determination of prices and of market behavior including demand,an and production, pricing under competitive conditions, and pricing under monopoly,d other imperfectly competitive conditions.
i 502 Money, Income, and Employment 3 (3-0) acrequisite: EC 302 or EC 501 or equivalentstudy of the methods and concepts of national income analysis with particular referencethe role of monetary policy in maintaining full employment without inflation.
Z 510 (PS 510) Public Finance 3 (3-0) f I'crequisite: EC 201 or EC 205survey of the theories and practices of governmental taxing, spending, and borrowing, 1n-Jding intergovernmental relationships and administrative practices and problems.
i 525' _ Management Policy and Decision Making _ 3 (3-0) f“crcqu1sites: Nine hours in economics and related courses and consent of the instructor"review and consideration of modern management processes used in making top level policies(1 decisions. An evaluation of economic. social and institutional pressures, and of the eco-mic and non-economic motivations, which impinge upon the individual and the organization.It problem of coordinating the objectives and the mechanics of management is examined.
i: 531. _ Management of Industrial Relations 3 (3-0) ICrcquisites: Senior standing and consent of instructor'seminar course designed to round out the technical student’s program. Includes a surveythe labor movement organization and structure of unions, labor law and public policy,union contract and bargaining process, and current trends and tendencies in the fieldcollective bargaining.
3 541 Origins of the United States' Economy 3 (3-0) f‘crequisites: Senior or Graduate standing; EC 20!”. Ill 26], or 111 333, or equivalentsSCMinar on growth and development of American economic institutions. Emphasis is“Ed on the relationship between the growth of the economy of the United States andeories of economic development.
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EC 550 Mathematical Models in Economics 3 (3-0) f or s :Prerequisites: EC 201 or EC 205, MA 202 or MA 212, EC 450 recommended but not required LAn introductory study of economic models emphasizing their formal properties. 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 welfareeconomics will show the relevance of such topics as constrained maxima and minima, settheory, partially and simply ordered systems, probability theory, and game theory to economics.
EC 552 Econometrics 3 (3-0) f or IPrerequisites: EC 201 or EC 205. MA 202 or MA 212, ST 361An analysis of methods for economic inference. Multi—equation economic models: their specifi-cation, identification. and estimation.
EC 555 Linear Programming 3 (3-0) isPrerequisites: EC 201 or EC 205, MA 202 or MA 212, MA 405Recent developments in the theory of production, allocation, and organization. Optimal com-:bination of integrated productive processes within the firm. Applications in the economim.of industry and of agriculture.
EC 590, 591 Seminar in Special Economic Topics 3 (3-0) f lPrerequisite: Consent of instructorTopics presented by a visiting professor or special lecturer. This course will be offered fronttime to time as distinguished visiting scholars are available.

Courses for Graduates Only
EC 601 Advanced Economic Theory 3 (3-0) f ‘1Prerequisite: EC 501 or equivalentA rigorous examination of contemporary microeconomic theory.
EC 602 (AGC 602) Monetary and Employment Theory 3 (3-0) f 'Prerequisite: EC 502 or equivalentThe course consists of an analysis of the forces determining the level of income and emplofiment; a review of some of the theories of economic fluctuations; and a critical examinatiorof a selected macroeconomic system.
EC 603 History of Economic Thought 3 (3-0)!‘Prerequisites: EC 442 or EC 501, EC 502 or equivalentA systematic analysis of the development and cumulation of economic thought, designed iipart to provide a sharper focus and more adequate perspective for the understanding Icontemporary economics.
EC 605 Research in Economics Credits by arrongemelPrerequisite: Graduate standingIndividual research in economics, under staff supervision and direction.
EC 640 Theory of Economic Growth 3 (3-0) NPrerequisite: EC 440 or EC 502 or equivalentSeveral theoretical models of economic growth are compared and analyzed. ContempOT'cdevelopments in the theory of national economic growth are studied and evaluated for C(sistency with older theories.
EC 648 Theory of International Trade 3 (34” .~Prerequisite: EC 448 or EC 501 or equivalent iA consideration, on a seminar basis, of the specialized body of economic theory dealing W?the international movement of goods, services, capital, and payments. Also, a theoreticaltoriented consideration of policy.
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2C 650 Economic Decision Theory 3 (3-0) f or .‘rerequisites: EC 501 or equivalent, EC 550 or EC 555tudy of general theories of choice. Structure of decision problems; the role of information;ormulation of objectives. Current research problems.
C 655 Topics in Mathematical Economics 3 (3-0) f I:rerequisites: EC 501 or equivalent, EC 550 or EC 555seminar and research course devoted to recent literature and developments in mathematical:onomics.
3C 665 Economic Behavior of the Organization (3-0) Irerequisites: EC 501 or equivalent, consent of instructor'his seminar will apply methods and findings derived from the behavioral sciences to the:onomic behavior of the organization, particularly the business firm. Among the approacheshich may be utilized are organization theory, information theory, reference group theory,‘ld decision theory.

* Education (General Courses)
ourses for Undergraduates
) 308 Visual Aids (1-2) Iethods and techniques of visual instruction; lettering; statistical illustration; chart, graphId poster making; photography; projector operation, care and use. Stall?
) 344 Secondary Education 2 (1-2) f I1 overview of secondary education, including development, problems, services, trends. teach-g profession, role of school in the community, purposes and objectives. The development andM113 of secondary education in North Carolina is taken up. Mr. Shannon
’ 410 Driver Education 3 (2-2) I. . Summer session only1e prmcrples of teaching basic driving skills, including the new concept of defensiva driving,servance and interpretation of motor vehicle laws, adverse driving conditions, handling of£1dent situations and care of the car. Mr. Crawford

,Durses for Graduates and Advanced Undergraduates
3 501. Education of Exceptional Children 3 (2-2) fscuss1on of principles and techniques of teaching the exceptional child with major interestthe mentally handicapped and slow learner.actice will be given in curriculum instruction for groups of children, individual techniquesr dealing with retarded children in the average classroom. Opportunity for individual workth an exceptional child will be provided. Mr. Cortcr
‘ 502. _ Analysis of Reading Abilities 3 (3-0) ferequislte: Six hours in Education or Psychologystudy of tests and techniques in determining specific abilities; a study of reading retardation(1 factors underlying reading difficulties. Mr. Rust
' 503' ‘ Improvement of Reading Abilities 3 (3—0) Ierequisite: Six hours in Education or Psychologystudy of methods used in developing specific reading skills or in overcoming certain reading“Wines; 3 study of methods used in developing pupil vocabularies and word analysis4118: a study of how to control vocabulary burden of reading material. Mr. Rust\.he departmental course descriptions in the School of Education follow the general courses.
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ED 563 Effective Teaching 3 (3-0) itPrerequisite: Twelve hours in EducationAnalysis of the teaching learning process; assumptions that underlie course approaches; identitying problems of importance; problem solution for effective learning; evaluation of teachingand learning; making specific plans for effective teaching. Mr. Scarborougl

Courses for Graduates Only
ED 614 Modern Principles and Practices in Secondary Education 2 (2-0) t‘Prerequisite: Twelve hours in EducationFoundations of modern programs of secondary education: purposes, curriculum, organizatioradministration, and the place and importance of the high school in the community in rel:tion to contemporary social force. Graduate Sta
ED 615 Introduction to Educational Research 3 (3-0)Prerequisite: Twelve hours in EducationAn introductory course for students preparing for an advanced degree. The purposes areassist the student in understanding the meaning and purpose of educational research at:the research approach to problems; to develop students' ability to identify educationproblems, and to plan and carry out research to solve these problems; to aid in the prepartion of the research report. Special attention is given to tools and methods of researcConsideration is also given to the educator as a consumer of research. Mr. Chans
ED 665 Supervising Student Teaching 3 (3—0) fPrerequisite: Twelve hours in EducationA study of the program of student teaching in teacher education. Special consideration wbe given the role of the supervising teacher including the following areas: planning for effrtive student teaching. observation and orientation, school community study, analysis of sin:tion, evaluating student teachers, and coordination with State College. Graduate Sc

Agricultural Education
Courses for Undergraduates
ED 102 ObiECtiVES in Agricultural Education 1 (1-0,Designed to help the student understand the purpose of Agricultural Education at St»College. Also provides an opportunity for students to develop an understanding of purpCof vocational agriculture in the school community.
ED 201 Farming Programs and FFA (2-0Provides an opportunity for students to get an understanding of the place of taming Fgrams and FFA in vocational agriculture, as well as the role of the teacher in these tgrams. 5
ED 313 Teaching Rural People _(2-.(The purpose of the cottrse is to give the student an understanding of the basic prinCI)involved in the teaching-learning process. The course will be built around problem experielof farm people with principles of teaching and learning related to these experiences. s.
ED 41'! Student Teaching in Agriculture (3-1::The first part of the semester (usually six weeks) will be on campus. The remainder ofsemester will be spent in a high school department of vocational agriculture doing full-tstudent teaching. The student will get experience in all phases of the vocational agriCUl.program, including community study, adult education. home supervision. The student teatwill be supervised by the local teacher of agriculture and a member of the staff in ;cultural Education.
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ID 412 Teaching Adults 2 (1-2) t~'rinciples of effective teaching applied to adult and young farmers. Experience in organizingnd conducting groups for discussion of local problems. Staff
3D 413 Teaching Materials 2 (1-2) t)eveloping and using teaching materials for more effective instruction. Experience in this.rea with adult and high school classes. StalI
D 430 Senior Seminar 1 (1-0) t slsn analysis on the job of the teacher of vocational agriculture with particular emphasisipon current problems.

Zourses for Graduates and Advanced Undergraduates
ISO 554 Planning Programs in Agricultural Education 3 (3-0) f I’rerequisite: ED 411Ionsideration of the community as a unit for planning programs in agricultural education;)bjectives and evaluation of community programs; use of advisory groups; school and com-nunity relationships; organization of the department and use of facilities.Messrs. Beam, Scarborough
35D 558 Special Problems in Teaching Maximum 6 credit:)rerequisite: ED 411Iurrent problems in agricultural education. Opportunities for students to study particular)roblems under the guidance of the stall. Graduate Staff
15D 568 Adult Education in Agriculture 3 (3'0) f '’rerequisite: ED 411fhis course is designed to meet the needs of teachers as leaders in adult education. More:mphasis is being given to working with adults as part of the community program of vo-:ational agriculture. This course will give the teacher an opportunity to study some of the)asic problems and values in working with adult groups. Particular attention will be given0 the problem of fitting the educational program for adults into the high school program oflocational agriculture, as well as to methods of teaching adults. Messrs. Beam, Scarborough

Courses for Graduates Only
ED 616 Advanced Problems in Teaching 3 (3-0) f sPrerequisite: ED 558STOMP Study in current and advanced problems in the teaching and administration of agri-:ultura1 education; evaluation of procedures and consideration for improving.Graduate Staff
ED 617 Philosophy of Agricultural Eduwm" 3 (3-0) fPrerequisite: ED 554An examination of current educational philosophies and their relation to agricultural educa-tion. Principles and practices involved in the leadership of a teacher of agriculture and inmaking his work effective in a rural community. Study oi leaders in the field.Mr. Scarborough
ED 6.1.8 Seminar in Agricultural Education Maximum 2 credit:A Critical review of current problems, articles, and books of interest to students of agriculturaleducation. Graduate Staff
ED 621 Research in Agricultural Education Maximum 6 0'9leIndividual direction in research on a specific problem of concern to the student. Generally,the Student is preparing his thesis or research problem. Graduate Stall
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ED 664 Supervision in Agricultural Education 3 (3-0) flPrerequisite: ED 563Organization, administration, evaluation and possible improvement of present supervisory-practice; theory, principles and techniques of effective supervision in agricultural educationat diilerent levels.

Industrial Arts
Courses for Undergraduates
IA 100 Introduction to Industrial Arts I (I-Ol IiA basic course designed to orient the student to college life and to introduce him to thephilosophy, obiectives, and scope of industrial arts as related to teacher education andindustrial employment. A study of the problems and opportunities in the profession. Stafl.
IA 103 Drafting I 3 (l-4I1Graphical communication encompassing sketching and instrument drawing. Theory and prac-tice taught through the medium of freehand sketching involving oblique, isometric, perspec’tive, exploded, assembly, sections, and orthographic projection type drawings. The lastportion of the course is devoted to instrument drawing. Mr. Troxlel-
IA 104 Drafting II 3 (L4):Prerequisite: 1A 103A study of house planning and construction. Investigation of the factors to be considered hrthe consumer in building or buying a house including location, building codes, FHA require'ments, heating and mutilation, construction details, materials of construction. Laboratorywork includes the design and drawing of a set of house plans. Mr. Troxle.
IA 107 Woods I 3 (1-4)This course is an introduction to the basic problems of production with hand tools an:machines. Group and individual problem solving in product design, selection of material:organization of personnel, and laboratory facilities enable students to participate in a varierof experiences. Mr. Brile'
IA 108 Woods ll 3 (‘I-4lPrerequisite: IA 107This is an advanced course which seeks to develop the students’ knowledge and creativ:ability in solving problems using wood and related materials as the media. An opportunitlwill be provided to solve tooling problems as well as increase the individual's proficientwith hand and power tools. Mr. Brile.j
IA 203 Technical Sketching 2 (1-2)Required of students in Wild Life and Furniture ManufacturingThe application of drawing practices for the layman. Freehand sketching and instrumetdrawing, lettering, pictorial representation, production sketches, template drawing, explodeviews, shades and shadows. Individual problems and selected graphic representation.Mr. Troxle
IA 205 Industrial Arts Design 2 (1.2)Prerequisites: IA 104, IA 107, IA 206A study of design as related to industry and the industrial arts laboratory. Creative desig’and individual expression through problems involving the utilization of industrial materialMr. Troxlt
IA 206 Metal Processing I 3 (1.4)Fundamentals of metalwork. Hand and machine tool applications. Emphasis on layout, orieltation to the lathe, milling machine, shaper, surface grinder, and cut-off operations. Exper:ences in bench metal and welding. Study of mass production problems through grou
experience. Mr. LIOCIIL‘
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A 207 Metal Processing ll 3 (1-4) .rerequisite: IA 206;undamentals of foundry and sheet metal in conjunction with experiences of some precision:5ng engine lathe, shaper, milling machine, and surface grinder. Analysis of metal problems1 terms of principle applications and machine scheduling. Mr. Moeller
A 215 Sheet Metal 1 (0-2) tI. course designed to provide practical experience in the use of tools, materials and processesnvolved in basic sheet metal fabrication. Mr. Moeller
A 304 General Shop Organization 2 (1-2) Iprerequisites: IA 104, IA 108, IA 207, IA 307application of principles of industrial processes to general shop organization and operation.analysis of products. Methods, techniques of production of laboratory projects including at‘ariety of materials suitable to varying educational levels. Mr. Troxler
-A 306 Graphic Art: 3 (1-4) I{his course is an introduction to the basic printing areas of letterpress, offset, photo-printing,.ilkscreen, and bookbinding. Students will be given the opportunity to develop materials fornurse outlines which may be used when teaching in the secondary schools. Mr. Briley
lA 307 Basic Electricity 3 (1-4) 5"rerequisites: PY 211, PY 212The fundamentals of electricity as applied to resistive, inductive, capacitive and magnetic:ircuits. Emphasis are upon applications of electrical principles to light and power circuits,automobile circuits, motors, and controls. Mr. Young
,A 308 Basic Electronics 3 (1-4) IPrerequisite: IA 307The fundamentals of electronics as applied to power supply, amplifier and oscillator circuits.Applications of electronic principles as found in the super-hetrodyne radio are studied.Mr. Young
IA 314 Recreational Arts and Crafts (1-2) IRequired of juniors in Industrial and Rural Recreation; elective for othersA course designed to give students interested in recreation work an understanding of andeXperiences in different types of arts and crafts. Emphasis will be given to a wide variety oftraits as adaptable to camps, city, industrial and institutional programs. Mr. Briley
‘IA _315 General Ceramics 3 (1-4) _f I.Thts course is designed to give the student an opportunity to work with ceramic materialsas a medium of expression and to get experience in the basic manufacturing processes of theceramic industry. Emphasis will be given to a study of the sources of clay, designing, forming,decorating and firing of ceramic products. Mr. Hostctler
1A 321 Metalwork Technology 2 (1-2) t IPrerequisites: IA 206, IA 207 or equivalentApplications of principles of industrial techniques and processes to the development and.tonstruction of products and equipment utiliving a variety of industrial materials. Emphasis3 will be given to research, problem investigation related to design, function and productionprocedures, Mr. Moellcr
'50 422 Methods of Teaching Industrial Subjects M44” 3Prerequisites: ED 344, PSY 304A. study of effective methods and techniques of teaching industrial subjects. Emphasis isgiven to class organization; student-teacher planning; methods of teaching manipulative skills'afid related information; lesson planning; shop safety; and evaluation. Teaching problemsWill be studied and analyzed following directed observations in the public schools.Mr. Hostetler
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ED 444 Student Teaching In Industrial Subiects 6 (2-15”Prerequisite: ED 422Students in the Industrial Arts and Industrial Education curricula will devote ten weeksduring the fall semester to full time, off-campus student teaching in selected public schoolsthroughout the State. They will be assigned to their teaching center in the preceding springand will report to their supervising teachers when the public schools (to which they areassigned) open in the tall. During the remainder of the term, additional courses will betaken in concentrated form. Stall
IA 465 Independent Study in Industrial Arts fA course designed to develop problem-solving ability through research activities in industrialarts. Problems in industrial arts curriculum, method and content are carefully selected,designs or plans of action are prepared, and final papers are presented and defended beforea faculty committee. Stafi.
IA 480 Modern Industries 3 (3-0) flPrerequisite: Senior standingAn overview of the function and organization of modern industry. Principles of work simpli-fication. motion economy, processing. and scheduling are reviewed. The eflects of technologi-'cal change on labor, management, and consumer are considered. Attention will be focused 0111contributions of technology to specific industrial processes in machining, forming, fabricating:in relationship to principles, types of equipment and usage areas. Mr. Young:
ED 482 Curriculum Problems in Industrial Arts 2 (1-2) IPrerequisites: PSY 304 or six credits in EducationApproximately one-third of the course is directed to developing a working philosophy ofrindustrial arts and the major portion of the course is devoted to planning and organizinglearning units in industrial arts. Stalls
ED 483 Instructional Aids and Devices 2 (1-2) IPrerequisites: PSY 304 or six credits in EducationAnalysis of learning units and the preparation of instructional aids and devices. Stall:
IA 484 School Shop Planning and Equipment Selection 3 (3-0) IA course for advanced undergraduate studentsThe physical planning of school shops and laboratories: selection of tools and equipment:Whenever possible, actual or contemplated school buildings will be used for class work.Mr. Hostetlen-

Courses for Graduates and Advanced Undergraduates
IA 510 Design for Industrial Arts Teachers 3 (1-4-5Prerequisites: Six hours of drawing and IA 205 or equivalentA study of new developments in the field of design with emphasis on the relationship 0material and form in the selection and designing of industrial arts projects. 43Graduate StatylED 552 Industrial Arts in the Elementary School 3 (Summer sessiomlPrerequisites: Twelve credits in Education and consent of instructorThis course is organized to help elementary teachers and principals understand how tooland materials and industrial processes may be used to vitalize and supplement the elementaréschool children's experiences Practical children’s projects along with the building of classroom equipment. Mr. Hostetlc
IA 560 (ED 560) New Developments in Industrial Arts Education. 3 or !Prerequisites: Twelve hours in Education and teaching experienceThis course is a study of the new developments in industrial arts education. It is designeto assist teachers and administrators in developing new concepts and new content base;on the changes in technology. They will be required to rc—evaluate their programs in th‘light of these new concepts and the new content. Mr. Hostedc_
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1570 Laboratory Problems in Industrial Arts A maximum of 6 creditserequisites: Senior standing, permission of instructorurses based on individual problems and designed to give advanced majors in industrial25 education the opportunity to broaden or intensify their knowledge and abilities through~1estigation and research in the various fields of industrial arts, such as metals. plastics, or:amics. Graduate Staff
. 575 Special Problems in Industrial Arts A maximum of 6 creditsrrequisite: One term of student teaching or equivalentae puropse of these courses is to broaden the subject matter experiences in the areas ofLlustrial arts. Problems involving experimentation, investigation and research in one orlore industrial arts areas will be required. Graduate StallI
595 (ED 595) Industrial Arts Workshop 3 (Summer session)'erequisite: One or more years of teaching experience-course for experienced teachers, administrators. and supervisors of industrial arts. Theimary purpose will be to develop sound principles and practices for initiating, conductingd evaluating programs in this field. Enrollces will pool their knowledge and practical'periences and will do intensive research work on individual and group programsGraduate Staff

nurses for Graduates Only
’ 619 Seminar in Industrial Arts Education 1 “-0) t I‘erequisite: Graduate standing=esentation of current literature in the field of Industrial Arts Education; review and dis-ssion of student papers and research problems. Mr. Hostetler
l 624 Research in Industrial Arts Education Maximum 6 credits t I‘4 'erequisites: Eighteen credits in qucation, permission of instructor’ he student will be guided in the selection of one or more research problems and in theganization of the problems, methods of gathering data, procedure for analyzing data, ande best practice for interpreting and reporting data. Mr. Hostetler
l 630 Philosophy of Industrial Arts 2 (2-0) 5 I‘erequisite: Twelve hours in Educationequited of all graduate students in lndustrial Arts Education. Current and historical develop-t‘nts in industrial arts; philosophical concepts. fumtion, stope, criteria for the selection1d evaluation of learning experiences, laboratory organiration. student personnel programs,Immunity relationships, teacher qualifications, and problems confronting the Industrial arts,‘ofession. Mr, llostetler
635_ Administration and Supervision of Industrial Arts 2 (2-0) t Irerequtsite: Twelve hours in Educationstudy of the problems and techniques of administration and supervision in the improvevent of industrial arts in the public schools. Selection of teachers and their improvementsIscrvice and methods of evaluating industrial arts programs. Mr. Hosletler

Industrial Education
.ourses for Undergraduates
D 100 Introduction to Industrial Education 2 (2-0) 5he Place of vocational t-tlutation III a program of public education and the fundamental’rlnCiPIcs upon which this work is based. Mr. (,ehra
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ED 305 Analysis of Technical Education Programs and Course Construction 3 (3-0)Prerequisites: El) 100 and advanced undergraduate standingPrinciples and Techniques of selecting and analyzing suitable teaching activities and arranging such material into a functional instructional order. Instructional units prepared will bbased on an analysis of a technical occupation or activity. A detailed course of study will bprepared. Mr. Gehre
ED 327 History and Philosophy of Industrial-Technical Education 3 (3-0)Prerequisite: ED 100Historical study of trade and technical education movement. Place function and changirrconcepts of industrial and technical education in American education. Economic, sociologiczand psychological aspects. Mr. Hansoni
ED 405 Industrial and Technical Education Shop and Laboratory Planning 3 (3-0lPrerequisites: Senior standing and 6 hours of drawing or designPrinciples and techniques to assist teachers in planning and organizing shop and laboratorfacilities. Problems of locating and equipping vocational schools; the planning and layorof shops and related technology laboratories and classrooms. Individual and group assigi:ments on planning and layout of post secondary school buildings. Mr, Gehr,
ED 422 Methods of Teaching Industrial Subjects 4 (4-0)!Prerequisites: ED 544, PSY 304A study of effective methods and techniques of teaching industrial subjects. Emphasis is givcrto class organization; student—teacher planning; methods of teaching manipulative skills allrelated information; lesson planning; shop safety; and evaluation. Teaching problems w;-be studied and analyzed following directed observation in the public schools. SDI
ED 440 Vocational Education (2-01}Prerequisites. ED 344, PSY 304A comprehensive study of the types of vocational education of less than college grade, prvided for through Federal legislation; an evaluation of the effectiveness of the program; a:a detailed study of the North Carolina Plan. St;
ED 444 Student Teaching In Industrial Subjects (2-155Prerequisite: ED 422Student in the Industrial Arts and Industrial Education curricula will devote ten weeks dur'rthe fall semester to full time, off-campus student teaching in selected public schools throngout the State. They will be assigned to their teaching center in the preceding spring and wreport to their supervising teachers when the public schools (to which they are assignropen in the fall. During the remainder of the term, additional courses will be takenconcentrated form. St“
ED 483 Instructional Aids and Devices 2 (1-23 ?(See page 278 for description)

Courses for Graduates and Advanced Undergraduates
ED 516 Community Occupational Surveys (2-0:Prerequisites: Six credits in Education and consent of instructor.Methods in organizing and conducting local surveys and evaluation of findings in planna program of vocational education. Graduate 5'
ED 521 Organization of Related Study Materials 3 (3-0)Prerequisite: ED 422The principles of selecting and organizing both technical and general related instructia:material for trade extension and industrial cooperative training classes. Graduate 5.
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i 525 Trade Analysis and Course Construction 3 (3-0) fferequisites: ED 344, PSY 304inciples and practices in analyzing occupations for the purpose of determining teaching'ntent. Practice in the principles underlying industrial course organization based on occu-Jtional analysis covering instruction in skills and technology and including course outlines,b sequences, the development of industrial materials and instructional schedules.Graduate Staff
l 527 Philosophy of Industrial and Technical Education 3 (3-0) f s‘erequisites: ED 422, 440:presentation of the historical development of industrial and technical education; the typesprograms, philosophy, trends and problems of vocational-industrial education; study of:deral and State legislation pertaining to industrial education, practical nurse education and:chnical education. Mr. Hanson
’ 528 Principles and Practices in Industrial Cooperative Training 3 (3-0) f s"erequisites: ED 422, 440z study of the developments, the objectives, and principles of industrial cooperative training.he organization, promotion and management of programs in this area of vocational education.Graduate Staff
) 529 Curriculum Materials Development 3 (3-0) I-erequisite: ED 525lection and organization of curricula used in vocational-industrial and technical education::velopment of curricula and instructional materials. Mr. Hanson
)591 Special Problems in Industrial Education Maximum 6'crequisites: Six hours of graduate credit and permission of department headirected study to provide individualized study and analysis in specialized areas of trade,dustrial or technical subjects. Graduate Staff

ourses for Graduates Only
) 609 Planning and Organizing Technical Education Programs 3 (3-0) I'erequisites: PSY 304, ED 344, 420, 440, and 516'inciples of planning and organizing technical education programs sponsored by federal vo-tional acts. Professional course for coordinators and directors, with emphasis on the organi-tion of post high school technical education level. Survey of net-(ls, building plans, equippingid maintenance of buildings, financial structure, and personnel organization and manage-cnt. Mr. Hanson
3 610 Administration and Supervision of Vocational Education 3 (3—0) Irerequisites: PSY 304, ED 344, 420, 440 or equivalentdministrative and supervisory problems of vocational education; practices and policies ofsderal and State offices; organization and administration of city and consolidated systems.Mr. Hanson
'0 626. .Seminar In Industrial Education . Maximum 2fTerequtsite: Graduate standing or permission of the instructor,CViews and reports on topics of special interest to graduate students in Industrial Educa-on. The course will be offered from time to time in accordance with the availability ofistinguished professors. Mr. Hanson
D Research in Industrial Education ' Maximumrerequtsites: Eighteen credits in Education and permission of instructor.‘he student will be guided in the selection of one or more research problems and in therganization of the problems, methods of gathering data, procedure for analyzing data, andest practice for interpreting and reporting data. Graduate StaII
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Mathematics and Science Education

Courses for Undergraduates
ED 203 Introduction to Teaching Mathematics and Science 2 (2-0) ‘,A course designed to aid prospective teachers in becoming familiar with the scope and punposes of secondary education, the qualification and responsibilities of teachers, the relation cthe school to the community, and current problems of secondary school teachers. Mr. Speec
ED 470 Methods of Teaching Mathematics 3 (3-0) 4A study of the purposes, methods, materials, curricula and evaluation practices appropriafor teachers of mathematics at the secondary level. Mr. Speco:
ED 471 Student Teaching in Mathematics 6 (2-15) flThis course is intended to provide the prospective teacher with an opportunity to get expel:ence in the skills and techniques involved in teaching mathematics. Each student durit:the senior year will spend 10 weeks off-campus in a selected center. In addition to acquirir.the necessary competencies for teaching mathematics, the student teachers will also hardan opportunity to become familiar with the total school program and to participate inmany community activities as time will permit during the period of student teaching.Mr, Specs
ED 472 Developing and Selecting Teaching Materials in Mathematics 2 (2-0) f'Developing and selecting teaching materials in keeping with the new and changing conceptof the content and emphasis in high school mathematics is essential for mathematics teachet‘The course will follow the class discussion and demonstration pattern. Students will stuv.‘the latest instructional materials and discover or devise materials and aids for increasir:the effectiveness of the content and instruction in high school mathematics. Mr. Spee
ED 475 Methods of Teaching Science 3 (3-0) 1A study of the purposes, methods, materials, curricula and evaluation practices approprir.for teachers of physical and natural science at the secondary level. Mr. Shann:
ED 476 Student Teaching in Science 6 (2-15) ‘This course is intended to provide the prospective teacher with an opportunity to get Iperience in the skills and techniques involved in teaching science. Each student during Isenior year will spend 10 weeks off-campus in a selected center. In addition to acquiring Inecessary competencies for teaching science, the student teacher will also have an opportun:to become familiar with the total school program and to participate in as many common:activities as time will permit during the period of student teaching. Mr. Shann‘l
ED 477 Developing and Selecting Teaching Materials in Science (2- 0) jDeveloping and selecting teaching materials in keeping with the new and changing cone:of the content and emphasis in high school science, particularly the experimental and labcmtory approach to science teaching. Students will study the latest effectiveness of the content ginstruction in high school science courses. Mr. Shanci

Occupational Information and Guidance
Course for Undergraduates
ED 420 Principles of Guidance 2 (2-0)This is a course designed to provide basic principles of guidance for teachers, teacher-Ctrselors, administrators, and others in the school, as well as workers in other areas suchthe community agency, business, industry, group work, and the like.Among the topics covered are need for guidance, bases of guidance services; programsstudying the individual; counseling for educational, vocational, social, and personal 13‘lems: group procedures in guidance Emphasis is on the practical application of gUidLlprinciples and p1ocedures. Mr March.
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iourses for Graduates and Advanced Undergraduates
D 520 Personnel and Guidance Services 3 (3-0)frerequisites: Graduate standing and 6 hours of Education or Psychologyin introduction to the philosophies, theories, principles and practices of guidance and per—onnel services. Mr. Morehead
D 524 Occupational Information 3 (0.3)rerequisites: Six hours of Education or Psychology, ED 420 or equivalent‘his course is designed to prepare teachers, counselors, business and industrial personnel'orkers, placement workers, and others to collect, evaluate, and use occupational and educa-10nal information. In addition to the study of the usual sources and tvpes of published'ccupational information, attention will be given to collection of occupational informationscally, preparation of the occupational monograph, analysis of job requirements and workerharacteristics, occupational trends and factors affecting trends, occupational and industrial:ructure and classification, and the like. Imparting occupational information to groups andadividuals by techniques such as the following are considered: the occupations unit inacia] studies and other courses, the occupations course, home room activities, introducingccupational information informally in subject matter courses, the resource file. vocationalounseling. Mr. Morehead
D 530 Group Guidance 3 (3-0)'rerequisites: Six hours of Education or Psychology, ED 420 or equivalent”his course is designed to help teachers, counselors, administrators, and others who work'ith groups or who are responsible for group guidance activities, to understand the theorynd principles of effective group work, to develop skill in using specific guidance techniques,nd to plan and organize group activities in the secondary school and other institutions. Theelationship of group activities to counseling and other aspects of guidance services is con-:dered. Methods of evaluating and improving group guidance activities are taken up.Mr. Morehead
D 533 Organization and Administration of Guidance Services 3 (3-0)‘rerequisites: Graduate standing, ED 420 or equivalent‘his course is designed for school guidance workers and those preparing for this field. Basicrinciples and current practices employed in developing, organizing, administering. and sup-I'Vising guidance services in the elementary and secondary school will be studied. lnter-Elationship of guidance services with instruction, administrative relationships, utilization of211001 staff, and evaluation of guidance services will be considered. Mr. Morehead
D 590 Individual Problems in Guidance A maximum of 6 credits’rerequisite: Six hours graduate work in department or equivalent‘mended for individual or group studies of one or more of the major problems in guidanceDd personnel work. Problems will be selected to meet the interests of individuals. TheIorkshop procedure will be used whereby special projects and reports will be developed byadividuals and by groups. Messrs. Anderson, Morehead

Iourses for Graduates OnlyIt
)D 631. Educational and Vocational Guidance 3 (3'0) f"Tefeqmsttes: Nine hours from following fields—Economics, Education, Psychology or Socxologythis course aims to provide training for teachers who are part—time or full time counselors,Tflployment interviewers, social workers and personnel workers, who are aiding individualsVlth Vocational adjustment problems. The course will cover the functions preformed in‘OCational and educational guidance such as assembling and imparting occupational infor-Fatlofl, counseling regarding vocational and educational plans, the use of aptitude tests.3lacemem in jobs and follow-up, and procedures in setting up servitcs of vocational and‘ducational guidance in schools, employment offices, and social service agencies.Mr. Anderson
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ED 633 Techniques in Guidance and Personnel 3 (3-0) I iPrerequisites: Nine hours from following fields—Economics, Education, Psychology or SOCiologyr,This course is designed to aid personnel workers in secondary schools, colleges, employmentoffices, and social agencies to develop an understanding and to develop skill in using various.guidance and personnel techniques, Some of the techniques to be studied intensively are:anecdotal reports, rating scales, observation, records 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 Itboth diagnosis and treatment. Mr. Andersor
ED 641 Field Work in Occupational information and Guidance 2 to f‘Prerequisite: Advanced graduate standingA practicum course in which the student undertakes field work in secondary schools, colleges!social service agencies, employment office, and industrial establishments which carry orguidance and personnel work. The student may obsene and participate in some persona:service and may study the organization and administration of the programs.Messrs. Anderson, Moreheac
ED 651 Research in Occupational Information and Guidance Maximum 6 credits f'Prerequisite: Advanced graduate standingQualified students will conduct investigations and research in guidance and personnel. PuLlished reports and techniques in investigation will be analyzed and evaluated.Messrs. Anderson, Morehea

Psychology
Courses for Undergraduates
PSY 200 Introduction to Psychology 3 (3-0) f'A study of the general characteristics of human behavior, including motivation, leamindevelopment, emotion, thinking, perception and sensation, and measurement. The objectivare development of the ability to communicate in oral and written form accurately aLscientifically about behmior; development of an understanding of a capacity to use scienti'ideas and processes as they apply to behavior; an understanding of the behavior of organist!St:
PSY 201 Experimental Analysis of Behavior 3 (2-3) 1Prerequisite: PSY 200The objectives of this course are to promote the learning of facts and principles dcriVfrom an expeiimental analysis of behavior: to promote familiarity with laboratory operaticused in studying behavior; to foster capability to write and speak effectively about behaViI.Topics covered include: acquisition, extinction, spontaneous recovery, generalization, diff.cntiation, secondary reinforcement, chaining. Messrs. Barkley, Cook, Ncwur
PSY 302 Psychology of Personality and Adjustment 3 (3-0)Prerequisite: PSY 200A study of the factors involved in the development of the normal personality, emphasirthe principal factors controlling human behavior and their relationship to adjustm~mechanisms. Mr. Cor
PSY 304 Educational Psychology 3 (3-0)Prerequisite: PSY 200A study of learning and evaluation in the context of educational practice. Mr. John.
PSY 337 Industrial Psychology I 3 (3-0)Prerequisite: PSY 200The application of psychological principles to the problems of industry and business: “ ‘methods, fatigue, motivation and morale, job analysis, performance measurement. ~Mr. Dr: 5
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Courses for Advanced Undergraduates
PSY 438 industrial Psychology ll 3 (3-0) sPrerequisites: PSY 200, PSY 337The application of psychological principles to the problems of modern industry; with par-:icular emphasis on human relations and supervision. Mr. Miller
PSY 441 Human Factors in Equipment Design 3 (3-0) sPrerequisite: PSY 200, PSY 337 recommendedfluman factors in the design of machines and other equipment. Items of equipment arehnderstood as extensions of man’s capacity to sense, comprehend, and control his environ-ment. Includes problems in the psychology of information, communication, control, and in-sention. Messrs. Cook, Drewes
PSY 464 Visual Perception for Designers 3 (3-0) fPrerequisite: PSY 200'rf'he nature of the seeing process and its relation to architecture, industrial arts, and to themdustrial engineering, and textile design fields. Topics include the basis of sight, perceptionif color and form, vision and illumination, psychological factors in visual design, and a unit)f training planned to improve the student's ability to perceive visual form. Mr. Cook
PSY 475 Child Psychology 3 (3-0) sPrerequisite: PSY 200 or PSY 304The development of the individual child of the elementary school age will be the inclusiveabject of study in this course. Emphasis will be placed upon the intellectual, social, emotional,and personality development of the child. Physical growth will be emphasized as necessary to.m understanding of the psychological development of the pupil. Mr. Barkley
i‘SY 476 Psychology of Adolescence (2-0) f sPrerequisite: PSY 200Nature and source of the problems of adolescents in western culture; emotional, social, intel-sectnal and personality development of adolescents. Messrs. Barkley, Johnson
VSY 490 Social Psychology 3 (3-0) sPrerequisite: PSY 200The individual in relation to social factors. Socialization, personality development, communi-cation, social conflict and social change. Messrs. Barkley, Miller

Sourses for Advanced Undergraduates and Graduates
PSY 50" Experimental Psychology 3 (2-3) f Iérerequisite: Nine hours of PsychologyExperimental study of problems in general and theoretical psychology with particular em-?hasis on sensation and perception. Particular attention is paid to problem formulation,Fchrimental design and experimental method. Effective written and oral performance by thestudent is a basic objective. Messrs. Barkley, Cook, Newman
PSY 50,2 Physiological Psychology 3 (3-0) f‘Pl'fl'equuites: Twelve hours of Psychology, including PSY 200, PSY 201“11'ch of the physiological bases of behavior including the study of coordination, sensoryP7008886. brain functions, emotions, and motivation. Mr. Bernard
L”PSY 50.4 Advanced Educational Psychology 3 (3-0) I(grammars: Six hours in Psychology:9" critical appraisal of current psychological findings that are relevant to educational practiceand theory. Mr. Johnson
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PSY 511 Advanced Social Psychology 3 (3-0)IPrerequisites: PSY 200 and 514, additional hours in PsychologyA study of social relationships and their psychological bases; emphasis on those aspects ofbehavior determined by personal interactions; work will involve analysis of representativeresearch studies, and individual projects. Mr. Miller
PSY 514 Psychological Research Design I (1-0lfPrerequisite: Graduate standing in PsychologyThe objectives of this course are to acquaint students with current developments in theoryand research in several areas of psychological interest; to foster capability to derive experi-mentally testable hypotheses, and experimental tests of these hypotheses; to write and speakeffectively about theory and experimentation in psychology. Graduate Stall
PSY 530 Abnormal Psychology 3 (3-0) 3Prerequisites: PSY 200, PSY 302A study of the causes, symptomatic behavior, and treatment of the major personality dis-turbances, emphasis also placed on preventive mental hygiene methods. Mr. Cotter
PSY 535 Tests and Measurements 3 (3-0) I!Prerequisite: Six hours in PsychologyA study of standard tests with an emphasis on the efficient selection and use of such instru-ments. Mr. Johnson
PSY 550 Mental Hygiene in Teaching 3 (3-0IIPrerequisite: Six hours in PsychologyA suney of mental hygiene principles applicable to teachers and pupils; practical problemsin prevention and treatment of psychological problems in schools; case studies and research.Messrs. Barkley, Cortcr
PSY 565 Industrial Management Psychology 3 (3-0) I IPrerequisite: Nine hours of PsychologyA study of the application of behavioral science, particularly psychology and social psychology:to organizational and management problems. Mr, Miller
PSY 570 Theories of Personality 3 (3-0lfPrerequisite: Nine hours of PsychologyA survey of modern theories of personality with some emphasis on intelligence and cognitivefactors. Mr. Cotter
PSY 571 Individual Intelligence Measurement 3 (3-0) IPrerequisite: PSY 570A practicum in individual intelligence testing with emphasis on the Wechsler-Bellevuc, Stanford"Binet, report writing, and case studies. Mr. Cotter
PSY 576 Developmental Psychology 3 (3-0)!Prerequisite: Nine hours in Psychology, including PSY 476 or PSY 475A survey of the role of growth and development in human behavior; particularly of 11“childhood and adolescent periods. This course will pay particular attention to basic principleand theories in the area of developmental psychology. Mr. Johnsot‘
PSY 578 Individual Differences 3 (3-0) iPrerequisite: Six hours in PsychologyNature, extent, and practical implications of individual differences and individual variatiorMr. Barkle.
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:ourses for Graduates Only
WY 604 Advanced Experimental Psychology: Learning and Motivation 3 (2-3) f or I"erequisite: PSY 501 or equivalent:he objectives of this course are to promote familiarity with the kinds of research currently:ring conducted within the areas of "learning and motivation;” to foster effective perform-JCC in writing, speaking and reading in this area, in the derivation of hypotheses capableexperimental test and in the design of experiments to test them. Messrs. Cook, Newman
WY 606 Behavior Theory 3 (3-0) Iprerequisites: PSY 200, a course in learning, Experimental Psychology and Statisticslzstudy of the most fundamental considerations in behavior theory. Such topics as criteriai scientific meaningfulness, the nature of scientific explanation, the application of formal,[:gical techniques to theory analysis, the nature of probability, operationism, interveningl-riables, etc., will be covered. The aim of the course is to develop skill in handling theoreticalEancepts, the ability to analyze and evaluate theories, to deduce hypotheses from them, andI devise means of testing them. Mr. Cook
l‘iY 607 Advanced Industrial Psychology I 3 (3-0) I'terequisites: Nine hours of Psychology and Statistics or concurrent with Statistics:pplication of scientific methods to the measurement and understanding of industrial be-avior. Messrs. Drewes, Miller
l‘SY 608 Advanced Industrial Psychology II 3 (3-0) sgrerequisite: PSY 607lpplication of scientific methods to the measurement and understanding of industrial be-Lavior. Messrs. Drewes, Miller
"fiY 609 Psychological Clinic Practicum Maximum 9 hours t Ieerequisite: Eight hours in Psychologyiinical participation in interviewing, counseling, psychotherapy and administration ofiychological tests. Practicum to be concerned with adults and children. Mr. Carter
'iY 610 Theories of Learning 3 (3-0) Irerequisitc: PSY 604he objectives of this course are to promote learning of the theories currently used to ex-.ain how learning and forgetting occur so that testable consequences of these theories canderived and so that the theories and their testable consequences are capably written andtoken about. Messrs. Johnson, Newman1
'iY 612 Seminar in Industrial Psychology 3 (3-0) t I:ientiflc articles, analysis of experimental designs in industrial psychology, and study ofTrecial problems of interest to graduate students in Industrial Psychology. Graduate Staff
'SY' 613 Research in Psychology Credits by arrangement,‘ldmdual or group research problems; a maximum of six credits is allowed toward theglaster’s degree. Graduate Staff
'SY 635 Psychological Measurement 3 (3-0) I’z‘l’erequisites: ST 511 or equivalent and 12 hours of Psychologyaheory of psychological measurement. Statistical problems and techniques in test construction.Mr. Drewes
l'SY 67? Personality Measurement 3 (2-3) 5 Iirrerequisites: PSY 570, PSY 571.‘JKOTY and practicum in individual personality testing of children and adults with emphasisn PTOjECtivc techniques, other personality measures, report writing and case studies.Mr. Cotter
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Recreation and Park Administration

Courses for Undergraduates
RPA 152 Introduction to Recreation 3 (3-0) flThis course is designed to provide instruction in the areas of historv and foundations ofrecreation including objectives, economic and social aspects, definition and importance; status oforganized recreation in our modern society; certain applied principles of recreation; recreationleadership; activities and program planning; and tournament planning and administration.The course is of lecture laboratory technique. Mr. Hines
RPA 153 The Aquatic Program 2 (0-4) t s .Prerequisite: PE (swimming)This is a laboratory course including the history of the techniques and methods of teaching:swimming, modem methods of teaching diving, officiating, games, pageants, the use of smallcraft, lifesaving techniques, principles of water safety, the organization and administrationof water safety programs and the maintenance of the swimming pool and water front.Mr. Stott
RPA 201 Playground Leadership 3 (2—3) f! ‘Prerequisite: RPA 152Emphasis is placed on the principles, techniques, and activities necessary for effective plav-ground leadership. Special emphasis is given through the following practical laboratory experi-ences: activities of low organization; contests; relays; acquatic activities; table games; andelementary arts and crafts. Mr. Miller
RPA 207 History and Principles of Park Administration 2 (2-0) fsPrerequisite: RPA 152This course includes the study of the history, present status and the basic principles ofoperation of parks and park systems in America. Mr. Miller
RPA 253 Principles of Physical Education 3 (3—0) f SThis course is designed to give the student a professional orientation in physical educationand the place of physical education activities in allied and related fields. It introduces thestudent to the program of physical education—its interpretation in the light of present dayneeds, its sociological basis, aims and objectives and a sampling of program activities.Mr. Brantley“
RPA 255 Social Recreation 4 (2-4) f!Prerequisite: Sophomore statusThis course is designed to satisfy the needs of the recreator for conducting social play. Stresris placed on the acquiring of technical knowledge of social activities including rhythmics andsquare dancing, and the conducting of specific types of activities. Mr. Crawford
RPA 301 Organization and Administration of Physical Education 3 (3-D) flPrerequisite: RPA 253This course is designed to prepare students to meet the problems of organization and admin"istration of physical education. It presents the solution to many of the problems facing the'administrator and teacher in organizing and administering a physical education progTamwith analogies of these problems to other areas in the field of recreation. Mr. Brantley
RPA 315 Prevention and Care of Athletic Injuries 2 (2-0) f 3Prerequisite: lo 213This course is designed for students in residence and for individuals in-service, Directors 0fcommunity centers, boys clubs, coaches of athletic teams, athletic directors and others areconfronted constantly with the prevention and the care of athletic injuries. The course is Ol-lecture-laboratory technique. Mr. Crawford ‘

.i
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{PA 333 First Aid and Safety 2 (1-2) f IThis course stresses first aid and safety education in relation to the home, school and com-munity. It strongly emphasizes safety principles as applied to activities of the gymnasium,slaygrounds and athletic fields. Laboratory will provide practice in first aid skill.Mr. Crawford
iPA 335 Camping and Outdoor Education 3 (2-2) t s"rerequisite: Junior statusThis course covers the history of school camping and outdoor education. The scope of thisbrine is to provide the student with a background of principles, organization and adminisAj“.rative techniques, and camping skills to be utilized in a school operated program.Mr. Stott
ZPA 353 Camp Organization and Leadership 3 (2-2) f s“rerequisites: RPA 153 and RPA 201fhis course surveys the development of organized camping and the educational. health, andecreational objectives of camping. Program planning and leadership training in community,arivate, agency and school camping is emphasized. Laboratory will provide practice in camp-'Iaft skills. Mr Stott
”.PA 354 Personal and Community Hygiene 3 (3-0) f sdrerequisite: Junior statusThis course presents the essential present-day knowledge of personal and community health."lmphasis is placed upon health problems, disease prevention, communicable diseases andheir control, public health administration, school and industrial hygiene and various otherrealth problems confronting the individual and community. The course presents valuablend interesting health information to college men and women in order that they might livemore intelligently in terms of newer health concepts and also be better prepared to assumeheir responsibilities as citizens of their respective communities. Mr. Brantley
”.PA 355 Sports in Recreation 4 (2-4) f l"rerequisite: RPA 152This course provides for group instruction and laboratory experience in a variety of sportspplicable to a recreation setting. Emphasis is given to problems involved in the organizationnd administration of a community sports program. Officiating techniques applicable to recrea-ion sports are utilized. Mr. Brantley
”PA 360 Individual Corrective and Adapted Activities 3 (3—0) f s'rerequisites: 20 212, 213"his course provides students with: methods to motivate the atypical individual to not only{lis physical condition but also his outlook on life to utilize modern educational principlesNd sport activities which will satisfy the handicapped indiiidual’s needs, interest, and capa-ity. Mr. Crawford
'iPA 365 Methods and Materials in Health and Physical Education 3 (3—0) f s‘rerequisite: RPA 301This course presents to the prospective physical activity instructor methods and materials ofnstruction: also the course provides study in the areas of healthful school living health,ervice, and health instruction. MI. Brantley

iourses for Advanced Undergraduates
{PA 405 Principles and Practices of Recreation 3 (3-0) f s’rereqursite: RPA 415\ study of existing practices of recreation, their operation, methods of finance, scope, andiroblems are emphasized. The inter-relationship and inter-dependence of all forms of organ-led recreation are stressed. MT- ”in“



294 THE GENERAL CAiALoc
RPA 415 Park Maintenance and Operation 3 (3-0) f s:Prerequisite: RPA 152This course deals with methods of operation of various park facilities for public use; inter-2pretive and public use programs; information and education; park personnel administration;:protection and law enforcement; preventive maintenance; job planning and scheduling; mod-;ern maintenance techniques and maintenance materials. Mr. Stott:
RPA 45'! Facility and Site Planning 3 (0-6) f sPrerequisite: RPA 415This course includes the history of park and recreation facility development and trends in~recreation facility planning. Emphasis is placed upon the planning principles involved in theiidesign and layout of recreation areas and recreation buildings. Field trips will enable the:student to see the various types of recreation facilities. Mr. Stottt
RPA 452 Recreation Administration 3 (3-0) f sPrerequisite: RPA 470This course deals with the internal organization of a recreation department; financing;accounting and financial procedure; budget making and control; records, reports and filingsprogram planning and control; personnel policies and organization; and public relations.Mr. Hines:
RPA 470 Supervised Practice 6 (9 weeks) Summem‘Prerequisites: RPA 353, 355This course is intended to provide the prospective recreation director with an opportunity tailacquire experience in the skills and techniques involved in the organization and administration:of recreation activities in an established program. Each student prior to his senior year will.spend 9 weeks off-campus in a selected location. (A minimum of 225 contact hours are:required) The student will have the opportunity to observe the activities and practices 0!:the recreation executive, to organize and conduct activities under supervision, to observe“activities and practices of experienced recreation activity leaders and to observe the main-3‘tenance and operation of facilities. Mr. Miller:
RPA 471 Organizing the Recreation Program (2-0) f 2Prerequisite: RPA 470This course includes the types of recreation opportunities to be made available to individsuals, groups or communities to be served and the methods of providing these opportunities:Activities to be considered are classified as arts and crafts; dance; drama; games, sports ant:athletics; hobbies; music; outdoor recreation; reading, writing and speaking; social retreattion; special events and voluntary service. The lecture-discussion technique is used. Outsidestudies and assigned readings with reports are required. Mr. Mills;4
RPA 472 Observation and Field Experience (0-6) t i‘Prerequisite: RPA 470This course is designed to provide the student with the opportunity to observe, appraiSLand evaluate: the operation of program activities; teaching methods; administrative, supervis‘cry and organizational techniques; procedures and conduct of advisory and commission meet-rings; professional conferences and society meetings. Students will be expected to completfthis entire gamut. By use of field experience the student will be expected to prepare writtenreports of observations. Only those experiences approved by the recreation faculty shall b!accepted. Mr. Mille"

Courses for Graduates and Advanced Undergraduates
RPA 501 Special Problems in Recreation 3 (2-2) ‘1.Prerequisite: RPA 470 iA survey of specific problems in recreation. Aims to develop critical analysis. Forms 3 basr'for the organization of research projects, for the compilation and organization of material i;a functional relationship and for the foundation of policies. Follows the seminar procedure:Mr. Hint
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Electrical Engineering

Courses for Undergraduates
IEE 201 Elementary Circuits and Fields 4 (2-5) f sCorequisite: MA 20]Required of sophomores in Electrical EngineeringFundamental laws of electric circuits. Introduction to transient and steady state analysis.Problem drill and laboratory exercises. Stat}
‘EE 202 Elementary Circuits and Fields 4 (2—5) IPrerequisites: BE 20], MA 201Required of sophomores in Electrical EngineeringA continuation of BB 201, Introduction to magnetic circuits, magnetic and electric fields,energy conversion and two-port active elements. Problem drill and laboratory exercises. Staff
EE 301, 302 Intermediate Circuits and Fields 4 (2-5) 53 (2-2) sPrerequisites: ER 202, PY 202, and MA 20?.Required of juniors in Electrical EngineeringAn intermediate treatment of lumped'constant alternating-current circuits in the steady state.Single-and three-phase circuits. Discussion of electric and magnetic fields, distributed con-stants, and traveling waves. The theory of transmission lines at power and audio frequencies.Filters and impedance matching. One three hour laboratory per week is included in the firstsemester. Staff
EE 305 Electrical Machinery 4 (2-5) 1Prerequisite: EE 202Required of juniors in Electrical EngineeringA classroom and laboratory study of the principles, performance, and characteristics ofdirect-current and alternating-current machinery. Staff
E 306 Electrical Machinery 4 (3-3) 3Prerequisites: EE 301 and EE 305A continuation of EE 305 into more advanced phases of the theory of alternating and directcurrent machinery. StafI
EE 3l0 Illumination 3 (2-3) sPrerequisite: RE 301 or EE 320 or EE 331A study of the principles involved in the production and utilization of light from artificialsources; of the requirements for good lighting; and of the design of lighting installations forschools and industry. Mr. Winklcr
5E 314 Electronics 4 (2-5)Prerequisite: EB 30]A study of active vacuum, gas, and solid state devices as elements of electric circuits. Analysilis made of linear and non-linear representation and operation. Mr. Manning
EE 320 Elements of Electrical Engineering 4 (33) f SPrerequisites: MA 202 and FY 202Required of seniors in MBA, ACE, MIC, CHE, MIG, CEPrinciples, characteristics, and operation of electric equipment and systems. Theory andproblems in applied electricity, motor characteristics, industrial applications, and electronics.Mr. Smiley
£5 331, 332 Principles of Electrical Engineering 4 (3-3) t IPrerequisites: MA 202 and FY 202Required of seniors in Industrial Engineering and Mechanical EngineeringBasic concepts, electrical power generation and utilization, circuit elements, single and poly-phase a.c. circuits, transformers, rotating electrical machines. Fundamentals of electronicsand control circuits. Staff
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EE 350 Electric Power Utilization in Manufacturing Processes 3 (2-3) IPrerequisite: PY 212Introduction to basic electrical theory; d-c and a-c circuits and measurements: study of d—cmotors and of single-phase and polyphase utilization equipment; basic control systems andbrief introduction to principles of automatic control. Application examples will be drawnfrom the technologies of particular interest to the students in the class. Mr. Smiley

Courses for Advanced Undergraduates
EE 401 Advanced Circuits and Fields A 3 (2-2) fPrerequisites: EE 302, MA 301Required of seniors in Electrical EngineeringTransient analysis of electric circuits by the Laplace transform method, the study of transientand sinusoidal steady state response in terms of poles and zeros of network functions. Stafi
EE 402 Advanced Circuits and Fields B 3 (2-2) sPrerequisites: EE 302 and MA 301Required of seniors in Electrical EngineeringA study of classical electric and magnetic field theory and its application to the problemsof electrical engineering. Consideration of electrostatics, magnetostatics, radiation, and guidedwaves. Staff
EE 411 Electrical Engineering Senior Seminar 1 (0-2) fPrerequisite: Senior standingRequired of seniors in Electrical EngineeringWeekly meetings for the delivery and discussion of student papers on topics of current in-interest in Electrical Engineering. Staff
EE 430 Essentials of Electrical Engineering 4 (3-3)Prerequisite: EE 301 or EE 332Not available to undergraduates in Electrical EngineeringEssential theory of electric circuits, including electron tubes, solid state devices, transformersand rotating machines as needed to supply the electrical background for instrumentation and .control theory. Intended primarily for graduate students who do not have an electrical engi-neering undergraduate degree. Stafl 3
EE 431 Electronic Engineering 3 (2-3) lPrerequisites: EE 302, EE 314 -Departmental elective for seniorsComprehensive coverage of circuits and equipment using electronic devices; variable fre-quency effects; amplifiers, oscillators, modulators, detectors, wave-shaping circuits, generatorsof non linear waveforms; basic pulse techniques; principles of electronic analogue computers.Emphasis on quantitative analysis and engineering design. Mr. Barclay
EE 432 Communication Engineering 3 (2-3) s .Prerequisite: EE 431Departmental elective for seniors in Electrical EngineeringApplication of electronic circuits and equipment to radio and wire communication systems.Elements of complete systems, wave propagation, antennas, transmitters, receivers, television.radar, electronic navigation systems, noise, special applications. Mr. Barclay
EE 433 Electric Power Engineering 3 (2-3) fPrerequisites: EE 302 and EE 305Departmental elective for seniors in Electrical EngineeringA study of industrial power supply and power factor correction; direct- and altemating-cur-rent motor characteristics, starting methods, dynamic braking and speed control; motor appli- ‘cations, and industrial control apparatus. Mr. Bell
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CE 434 Power System Analysis (2-3) s’Prerequisites: EE 302 and EE 305iDepartmental elective for seniors in Electrical Engineering:Analysis of problems encountered in the long-distance transmission of electric power. Lineparameters of the method of geometric mean distances. Circle diagrams, symmetrical com-ponents, and fault calculations. Elementary concepts of power system stability. Applicationsof digital computers to power-system problems. Mr. Stevenson
EE 435 Elements of Control 3 (2—3) tPrerequisites: EE 814 and EE 305; or EE 430Departmental elective for seniors in Electrical EngineeringIntroductory theory of open and closed loop control. Functions and performance require-ments of typical control systems and system components. Dynamic analysis of error detectors.amplifiers, motors, demodulators, analogue components and switching devices. Componenttransfer characteristics and block diagram representation. Mr. Peterson
EE 438 Instrumentation in Nuclear Technology 3 (2-3) sPrerequisites: Either EE 430 or EE 301. EE 305 and EE 314; also MA 301Required course in Nuclear Engineering, Instrumentation Option curriculumRadiation detectors, pulse amplifiers, pulse shapers, amplitude discriminators, counters, co-incidence circuits. Mr. Manning
E5 440 Fundamentals of Digital Systems 3 (3-0) IPrerequisites: ER 314 or ER 430Departmental elective for seniors in Electrical EngineeringThe basic theory of digital computation and control. Introduction to number systems, datahandling, relay algebra, switching logic, memory circuits, the application of electronicdevices to switching circuits, and the design of computer control circuits. Mr. Bell

Courses for Graduates and Advanced Undergraduates
E! 503 Linear Network Theory 3 (3-0) 5Prerequisites: Senior standing in Electrical Engineering with "13" average in Electrical Engineer-ing and Mathematics or EE 430Analysis of linear networks with emphasis on the system functions of the network in thefrequency domain and response in the time domain.
55 506 Dynamical Analogies 3 (3-0) aPrerequisites: BB 301 or BB 331; EM 312 or EM 301; MA 801; "B" average in Electrical En-gineering, Engineering Mechanics, and MathematicsA study of dynamic systems in various branches of engineering and science with emphasison the similarities that exist among such integrated groups of devices. Analogous elementsand quantities in these fields as determined from equations basic to each. Analytical formu-lation of system problems in acoustical, electrical, mechanical, and related fields and theirsolution by analog methods. Use of electronic analog computers for the solution of systemproblems. Mr. Eckels
55 507 Electromagnetics .3 (3-0) .fPrerequisites: Senior standing in Electrical Engineering with "B" average in Electrical Engi-ncering and Mathematics or BB 430Basic principles of electromagnetic field theory in vector analysis formulation, including staticelectric and magnetic fields, Maxwell's equations and applications to guided waves.
5! 512. Communication Theory _ 3 (2-3) IPrerequisites: ER 431, “B" average in Electrical Engineering and Mathematics .'lhe frequency and time domain, modulation, random signal theory, autocorrelation, basicInformation theory, noise, communication systems. Mr. Barclay
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EE 516 Feedback Control Systems 3 (3-0)Prerequisites: E13 .101 and EF. 435Departmental elective for seniors in Electrical EngineeringStudy of feedback systems for automatic control of physical quantities such as voltage, specrand mechanical position. Theory of regulating systems and servo-mechanisms. Steady starand transient responses. Evaluation of stability. Transfer function loci and root locus plot;Analysis using differential equation and operational methods. System and compensation an‘introduction to design. Mr. Peterso
EE 517 Control Laboratory '1 (0-3) ,Corequisite: £13 516 3Laboratory study of feedback systems for automatic control of physical quantities such 2.voltage, speed and mechanical position. Characteristics of regulating systems and servo-mechar‘isms. The laboratory work is intended to contribute to an understanding of the theortdeveloped in E13 516, Feedback Control Systems, Mr. Peterso
EE 520 Fundamentals of Logic Systems 3 (3-0)Prerequisite: EE 314 or EF. 430Boolean algebra, logic circuits, systematic minimization, block diagrams, logic systems in con:puters, diode and transistor logic, pulse operation, counters, multivibrators, cascaded system-sequential systems. Mr. Be

Courses for Graduates Only
EE 605, 606 Electrical Engineering Seminar '1 (1-0) fPrerequisite: Graduate standing in Electrical EngineeringA series of papers and conferences participated in by the instructional staff, invited guestand students who are candidates for advanced degrees. Mr. Ecke‘
EE 6'11, 612 Electric Network Synthesis 3 (3-0) f'Prerequisite: EE 501A study of modern network theory, with the emphasis on synthesis, based on the work (Brune, Bode, Guillemin Bott and Duffin, Foster and many others. Both the realization problem and the approximation problem will be treated. Mr. Hoadlc
EE 613 Advanced Feedback Control 3 (3-0)Prerequisite: EE 516An advanced study of feedback systems for the control of physical variables. Analysis (follower systems and regulators. Mathematical and graphical description of systems. Stabilit-theory and performance criteria. Frequency response and root locus methods of analysisSystem compensation and design. Introductory analysis of non-linear systems. Mr. Peterso~'
EE 6'15 Electromagnetic Waves 4 (3-3)Prerequisite: ER 502Maxwell's equations applied to a study of the propagation of energy by electromagnetlwaves. Vector and sealer retarded potentials, propagation in free space and material medi;guided electromagnetic waves, common waveguides, skin effects, resonant cavities. Micrcwave network theory applied to measurement problems. Mr. Schafé
EE 6'16 Microwave Electronics 4 (3-3)Prerequisite: EE 615Frequency limitations of conventional electron tubes. Microwave power generation and contrcby interaction of electromagnetic fields with charged particles and molecular energy leveland by non-linear reactances. Applications in klystrons, magnetrons, traveling-wave tubcmasers, and reactance amplifiers. Measurement problems and techniques in microwave rcgioiMr. Barcla~
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BE 617 Pulse Switching and Timing Circuit: 3 (3-0) sPrerequisites: ER 501 and EE 512Tube and transistor circuit techniques for the production, shaping, and control of nonsinusoi-dal wave forms. Fundamental circuits needed in pulse information systems, instrumentation,.and computers. Mr. Barclay
EEE 618 Antennas and Propagation 4 (3-3) s'Prerequisite: EE 615Electromagnetic wave theory applied to antennas and antenna arrays with emphasis on micro-wave frequencies. Calculation and measurement of directional characteristics, gain. field in:tensity, propagation via the ionosphere over various terrains, obstacle gain, gain height:theory, forward scatter and other topics. Mr. Schafz'r
SEE 621 Electron Devices 3 (3—0) s'Prerequisite: BB 615Internal operation of electron tubes and transistors; similarities and differences stressed.Electrical conduction through vacuum and semi-conductors. Space charge, junction and diffu-sion effects. Characteristics of tubes and semiconductor devices at low frequencies and invarious environments, parameters, and equivalent circuits of active devices. Mr. Schafer
EEE 637 Circuit Analysis of Power Systems 3 (3-0) fPrerequisite: RE 514An advanced treatment of symmetrical components applied to unsymmetrical systems, andsimultaneous faults. Mr, Stevenson
EEE 638 Power System Stability 3 (3—0) sPrerequisite: EE 514A study of the principal factors affecting stability and of the method of making stabilityCalculations. Illustrations of studies made on actual power systems. Mr. Stevenson
'-'EE 641 Advanced Digital Computer Theory 3 (3-0) IPrerequisite: ER 520A study of the circuits and components of modern digital computers, including basic logicsystems, codes, advanced systems of circuit logic, vacuum tube, transitor, and magnetic com-ponents. Memory devices. counters, converters, adders, accumulators, imputs, outputs, andComputer control system: will be analyzed. Mr. Bell
"E 643 Advanced Electrical Measurements (2-0) 5‘Prerequisites: EE 501, EE 431A Critical analysis of circuits used in electrical measurements, with special attention to suchtOplcs as balance convergence, effects of strays, sensitivity, the use of feedback in electronicdances, and automatic measuring systems. Mr. Hoadley
‘55 645,. 646 Advanced Electromagnetic Theory 3 (3'0) f 3Prerequisites: EE 615 or PY 503; MA 512A Comprehensive study of electromagnetic theory with emphasis on field theory applications.Charges in both uniform and accelerated motion, field equivalence principles, anisopropicr'fnCdia, ferrite media, variational methods for waveguide discontinuities, periodic structureslnCluding Floquet's theorem, integral transform and function theoretical techniques, solidstate theory applied to quantum electronic devices. MT. Schafer
"£5 650 Electrical Engineering Research Credits bY arrangementl’Crcquisites: Graduate standing in Electrical Engineering and approval of adviserGraduate Stafl
EE 662 Special Studies in Electrical Engineering 3 (3-0) f 5his course provides an opportunity for small groups of advanced graduate students to study.under the direction of qualified members of the professional staff, advanced topks in theiriipecial fields of interest. Cradlmle Staff
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Engineering

E 100 Introduction to Engineering l ”-0) flIntroduces the student to the profession of engineering and the characteristics and require:ments of the study of engineering. Mr. Adams
E 500 Engineering Analysis 3 (3-0)Prerequisites: Senior standing and selection for Honors Programs in EngineeringThis is an engineering “case method" experience, making use of the principles of engineering,physics and mathematics. Professors in Engineering and certain key individuals from industrywill work singly with the professor in charge to introduce challenging engineering situationsand to stimulate student analysis.

Engineering Honors
EH 300 Contemporary Trends In Engineering and Science 1 (l-O) flPrerequisite: For juniors in the Engineering Honors ProgramRepresentatives from varied fields of engineering and science introduce and discuss topics ofcurrent significance in their areas of interest.
EH 344 Rigid Body Dynamics l 3 (3-0) HPrerequisite: For members of the Engineering Honors Program or by permission of theinstructorThe studv of the concepts and principles relating to the kinematics and kinetics of particlesand rigid bodies. Illustration of the consequences and applications of the principles throughproblems of ballistics, orbital motion, vibrations, etc. The vector treatment is used exten-sively.
EH 345 Strength of Materials 3 l3-0) flPrerequisites: EM 31], EM 341. For members of the Engineering Honors Program or bypermission of the instructorIntroduction to the behavior of deformable solids. Development of relationships among loadS.stresses. strains, and displacements. Mathematical representation and analysis of the behaviorof shells, beams, shafts, columns, etc.
EH 346 Fluid Mechanics 3 (3-0) IPrerequisites: EM 312 or EH 344, MA 301. For members of the Engineering Honors Pro-gram or by permission of the instructorStudy of the concepts and principles relating to fluid mechanics. Equilibrium of liquids andgases, kinematics and dynamics of frictionless fluids. Motion of viscous fluids, Dynamics ofgases. Flow measurement techniques.
EH 37l Thermodynamics I 3 (3-OliPrerequisite: For members of the Engineering Honors Program or by permission of theinstructorA study of the basic principles and concepts of thermodynamics. The First and Second Lamare studied with emphasis on the generality and consequences of the basic laws. The mathe-matics of property relationships as well as properties of working substances are investigated-Applications of the principles to diverse fields such as elasticity, electromagnetism, 91'0-pulsion are presented to emphasize generality.
EH 372 Thermodynamics n 3 (3-0) IPrerequisites: EH 371. For members of the Engineering Honors Program or by permission ofthe instructorThermodynamics of compressible fluid flow, normal shock relations, generalized conservationequations, nozzle flow, one dimensional flows, thermodynamic equilibrium, free energy func-tions, Gibbs phase rule, and generalized criteria for equilibrium. Thermodynamics of Chet-nt-cally reactive svstems, stoichiometry, standard states, heats of reation and formation, equlll'brium composition, adiabatic flame temperature, dissociation. Introduction to StatisticalThermodynamics, thermodynamics of electromagnetic fields, thermodynamics of radiation.
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1 401 Special Topics in Engineering 1-4 t srerequisite: For members of the Engineering Honors Program or by permission of the: tructor:-ecial projects in various phases of engineering.

Engineering Mechanics
trurses for Undergraduates
l 200 Introduction to Mechanic: 3 (3-0) t l(requisite: MA 301. introduction to the prinriples and crncepts which form the basis for studies in dynamics,lid mechanics, and fluid mechanics. The nature and pr )PLTLlCS of force sutcms and stress1 ds. The motion of particles and description of deform ttion of contit uons lll( ha. The rolet Newton's laws, the concepts of continuity and equilibrium, and the couscrsational piinI les in problems in mechanics.
l 301 Solid Mechanics l 3 (30) f sl’requisite: EM 200lroduction to the mechanics of deformable solids. Dcxelopment of the equations which«zcribe the linear elastic solid. Approximate solutions and so] tttons qmemctl l)\ the theory( elasticity to problems involving prescribed force systems, states of motion, or energy inputs.
It 302 Solid Mechanics ll 3 (3—0) 5 sirrequisite: EM 301tntinuation of EM 301. Equations frr thin plates Introduction to the theory of plastiritv.’ eories of yielding, plastic stress-strain relationships, and two dimrnsional prt bit-ms in pl tsticl ravior.
I 303 Fluid MechaniCs l (3-0) f slErequisite: EM 200Ivelopment of the basic equations of fluid mechanics in general and specialird form.‘ plication of these specialized equations to a variety of topics ineludieg l fluid statics,inviscid, incompressible fluid flow, and (3) viscous, incompressible fluid flow.
it 304 Fluid Mechanics ll 3 (3—0) t a."requisite: EM 303‘ntinuation of EM 303. Further applications of the basic equations of fluid mtchaniCII (l) boundary layer analysis, (2) laminar and turbulent flohs and (3) (ruuptessthlc fluidtrw. introduction to experimental methods in fluid mechanics.
l_ 341 Mechanic: A (Statics) 2 (2-0) t s’requisitcs: FY 20] or FY 21], MA 20] or MA 2”item, resultants and equilibrium of concurrent, parallel and non eonrnrunt non parallel'Ce systems; statics applied to engineering problems and the sol ttion of stress in simplesses. Ccntroids and moments of inertia.
ll 342 Mechanics (Dynamics) 2 (2-0) t sZrequisitc: EM 341 or EM 200re kinematic and kinetic study of motion of particles and rigid bodies; ab olute and relae motion. Methods of force, mass and acceleration; work and energy in pulse and niotnenT1.

l 343 Strength of Materials A 2 (2 0) f sarequisite: EM 200 or EM 341ial and shear stresses and strains; pure torsion of circular shafts; external shears and)ments; the distribution of internal shearing and bending stresses; introduttion to deflation‘017; column theory; design of axially loaded Columns.
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EM 401 Experimental Mechanics I 3 (0-6) fPrerequisites: E\I 301, 303A course in the principal experimental methods employed in the analysis of contemporar—piobltms of engineering in which mechanics dominates. Special emphasis is given to thOSrphenomena which give rise to instruments for measurement of prime mechanical variables—Experimental analysis of mechanical lields and interpretation of date are major topics.
EM 402 Experimental Mechanics ll 3 (0-6) fPrerequisite: EM ~10]Selected e\periments which illustrate basic phenomena of mechanics in engineering systemsA particular emphasis is the experimental synthesis of such systems and the evaluation 0their behavior as designed.

3EM 430 Fluid Mechanics (2-0) fPrerequisite: EM 3-12Fluid statics, kinematics, Bernoulli equation, momentum, free surface flow, viscosity, pip:friction, drag on submerged bodies, lift. elastic wave propagation.

Courses for Graduates and Advanced Undergraduates
EM 501, 502 Continuum Mechanics I, ll 3 (3—0) fPrerequisites: EM 301; 303; ME 801; MA 405The concepts of stress and strain are presented in generalized tensor form. Emphasis is placron the discussion and relative comparison of the analvtical models for a series of continuincluding the linear elastic solid, the perfect fluid and the viscous (Newtonian) fluid. Th:underlying thermodynamic principles are presented, the associated boundary value problem:are formulated and selected examples are used to illustrate the theory.
EM 503 Theory of Linear Elasticity 3(3-0) fiPrerequisites: EM 301: MA 301The diflerential equation approach employed in development of the equations representinthe behavior of a linear elastic solid. The elastic problem formulated in two and three dimersions and various coordinate systems. Application of the theory illustrated through selectorproblems.
EM 504 Mechanics of Ideal Fluids 3 (3-0) f'Prerequisite: EM 430 or EM 304; Corequisite: MA 515Basic equations of ideal fluid flow; potential and stream functions; vortex dynamics; bodforces due to flow fields: method of singularities in two—dimensional flows; analytical data:mination of potential functions; conformal transformations; free-streamline flows.
EM 505 Mechanics of Viscous Fluids l 3 (3-0) ‘Prerequisite: EM 430 or EM 304; Corequisite MA 552Equations of motion of a viscous fluid (Navier-Stokes Equations); general properties of ttNavier-Stokes equations; some exact solutions of the Navier Stokes equations; boundary laye .equations; some approximate methods of solution of the boundary layer equations; laminzboundary layers in aXi-symmetric and three dimensional flows; unsteady laminar boundaLlayers.(Ollered in fall semester of 1962 63)
EM 506 Mechanics of Compressible Fluid I 3 (3-0}Prerequisites: EM 430 or EM 304; ME 302; Corequisite: MA 532Introduction to compressible fluid flow; isentropic, onedimensional flow; Rayleigh and Fan?line flows; generalized one-dimensional flow; normal shock waves; introduction of mult.dimensional, compressible flow.(Offered in the fall semester of 196364)
EM 507 Systems Analysis 3 (3-0))Prerequisites: EM 301; 303; MA 511A course in the design of engineeringr systems in which mechanics dominates.(Offered in the fall semester of 1963-64)
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éM 508 Systems Synthesis 3 (3-0) srPrerequisite: EM 507A course in the design of engineering systems in which mechanics dominates.;(0ffered in the fall semester of 1963-64)
55M 509 Space Mechanics | 3 (3-0) f-Prerequisites: EM 302; EM 304; Corequisite: MA 511The application of mechanics to the analysis and design of orbits and trajectories. Trajectory:omputation and optimization; space maneuvers; re—entry trajectories; interplanetary guidance.(Offered in the fall semester of 1962453)
LM 510 Space Mechanics ll 3 (3-0) I”Brerequisites: EM 509; MA 511.Jontinuation of EM 509. The analysis and design of guidance systems. Basic sensing devices;the characteristics of an inertial space; the theory of stabilized platforms; terrestrial inertialguidance.(Offered in the spring semester of 1962-63)
4M 5'” Theory of Plates and Shells 3 (3-0) Iw“rerequisites: EM 301 accompanied by MA 511lmodem study of the theory of plates and shells. Topics are selected from problems in-‘olving membranes; folded plates, Circular and rectangular slabs, domes, cylindrical shell:md hyperbolic paraboloids. Solutions are obtained by both classical and modern numericalmethods.{Oflered in the spring semester of 195263)
MM 551 Advanced Strength of Materials 3 (3-0) fk’rerequisites: EM 301istresses and strains at a point; rosette analysis; stress theories, stress concentration and fatigue;Elasticity; inelastic, composite and curved beams; prestress energy methods shear deflections:Enuckling problems and column design; and membrane stresses in shells.
M 552 Elastic Stability 3 (3-0) tPrerequisites: MA 301; MA 405; EM 551A study of elastic and plastic stability. The stability criterion as a dclerrninant. The energyJethod and the theorem of stationary potential energy. The solution of buckling problemsy finite differences and the calculus of variations. The application of successive approxi-latipns to stability problems. Optimization applied to problems of aeroelastic and civil engi-'eermg structures.iOfiered in the fall semester of 1963-64)
M 555. Dynamics l 3 (3—0) t{rerequisitesz EM 301; MA 405the theory of vibrations from the Lagrangian formulation of the equations of motion. Free11d forced vibrations with and without damping, multiple degrees of freedom, coupled3mm, normal mode vibrations, wave propagation in solid bodies.:Oflcrcd in the fall semester of 1963-64)
M 556 Dynamics ll 3 (3-0) I’Tflequisites: EM 301; MA 405the dynamics of particles and rigid bodies by the use of formulations of the laws of me-“01C! due to Newton, Euler, Lagrange, and Hamilton. Accelerated reference frames, con-trams, Euler's angles, the spinning top, the gyroscope, precession, stability, phase space, andionlinear oscillatory motion.:Ofiered in the spring semester of 1963—64)
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Courses for Graduates Only
EM 601, 602 Unifying Concepts in Mechanics I, ll 3 (3-0) 9Prerequisite: FY 60!betteralized treatment of the fundamental equations and boundary value problems of cotinuous and non continuous media. L'se is made of contemporary developments in irreversil;thermodynamic, statistical mechanics, and electrolvnamics to provide a unified foundaticfor the development of principles governing the dynamics and thermodynamic behaviorelastic, plastic and visco-elastic solids, viscous fluids and rheological media,(Offered in the fall and spring semesters of 1962-63)

i
EM 604 Theory of Plasticity 3 (3-01iPrerequisite: MA 503Development of the equations representing the plastic behavior of deformable solids. Yieconditions and plastic stress-strain relations. Plane strain theory, hyperbolic equations a2slip line fields. Selected problems to illustrate the theory.(Offered in the spring semester 1963 64)
EM 605 Plastic Limit Analysis 3 (3-0:Prerequisite: EM 503Determination of the load carrying capacity of perfectly plastic structures including fram:plates, and shells. Emphasis on the underlying principles and general methods of analyfor bodies involving three dimensional states of stress.(Offered in the spring semester of 1962-63)
EM 611 Mechanics of Compressible Fluids ll 3 (3-0:Prerequisite: EM 506Continuation of EM 506; linearized theory of two-dimensional, compressible flow; method’characteristics for two dimensional supersonic flow; oblique shock waves; unsteady one-dimesional flow; shock-wave boundary laver interactions; transonic flow.(Offered in the spring semester of 1963-64)
EM 612 Mechanics of Vicsous Fluids 11 3 (3-0CPrerequisite: EM 505Continuation of EM 505; phenomenological theories of turbulence; turbulent flow in duand pipes; turbulent boundary layer with and without pressure gradient; compressible bordary layer with and without pressure gradient; compressible boundary layer; boundary 121‘.control; free viscous flow.(Offered in the spring semester of 1962-63)
EM 695 Experimental Methods in Mechanics Maximum 6 credihPrerequisite: Consent of instructorThe study of specialized experimental techniques utilized in contemporary research in 1areas of Mechanics.
EM 697 Seminars in Mechanics Maximum 3 credit'Prerequisites: Graduate standing and consent of adviserThe discussion and development of theory relating to contemporary research in the fromareas of Mechanics.
EM 698 Special Topics in Mechanics Maximum 9 credits 5The study, by small groups of graduate students under the direction of members offaculty, of topics of particular interest in various advanced phases of mechanics.
EM 699 Research in Mechanics Maximum 6 credits 1Individual research in the field of Mechanics.
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English

Freshman English
iNG 111 Composition and Rhetoric 3 (3-0) t Iliequircd of all freshmenintensive study and practice in the basic forms and principles of expository communication;l :onferences.
-ENG 112 Composition and Reading 3 (3—0) f li-{equired of a11 freshmenZontinued practice in expository writing; research paper; introduction to literary types;:ollatcral reading; conferences.l Vote: Qualified students will be allowed to register for ENG 112 and will be given crediti” both 111 and 11.? upon successful completion of the latter. Eligibility for [/2 will helmsed on a predetermined score on the Verbal 4ptitude section of the SAT plus a compositiono be written at the first or second class meeting a] the 112 section.1

Writing
vNG 211 Business Communications 3 (3-0) t s’rerequisite: ENG 112’ractical application of the principles of composition to effective business communications,ncluding basic types of correspondence and reports. Special attention will be paid to vocabu-ary building, and work will be given in oral business communications,
"NG 215 Principles of News and Article Writing 3 (3-0) f s’rerequisite: ENG 112ntroduction to the writing of simple news articles; class criticism of non technical newspapernd magazine articles.
NG 216 Advanced Article Writing 3 (3-0) I’rerequisites: ENG 112 and 215 or equivalent. continuation of ENG 215, with intensive practice in writing and criticizing non-technicalIticles.
N6 222 Advanced Composition (Creative Writing) 3 l3-0l Irerequisitc: ENG 112. C0urse in creative writing especially designed for students who have demonstrated ability;mphasis on short prose fiction.
“5 223 Vocabulary Building 3 (3-0) s'rerequisite: ENG 112-System of increasing the student’s mastery of useful words as found in the best modern'nglish prose.
"G 321 Scientific Writing (3-0) 5 l'rerequisitc: ENG 112ntcnsive practice in writing technical and scientific reports, articles for journals, and busi-683 letters relating to technical reports.
“.NG 4234 Modern English Usage 3 (3‘0) f '’rereqursitc: ENG 112It intensive study of English grammar with particular emphasis on contemporary usage. Anet survey of the historical development of the language will be included.
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Speech

ENG 231 Basic Speaking Skills 3 (3—0) FPrerequisite: ENG 112Training in the fundamentals of public speaking; supplementary training in some aspecof group discussion (panel, forum, symposium or committee) and in the techniques of goclistening.
ENG 332 Argumentation and Persuasion 3 (3-0):Prerequisite: ENG 231 or equivalentAnalysis, brief drawing and evidence, and methods of proof and refutation; fundamentalsconviction; naturalness and forcefulness, extempore speeches, debates and discussions.
ENG 333 Public Address and Extemporaneous Speaking 3 (3-0):Prerequisite: ENG 231 or equivalentPublic speaking for special occasions, including speech of introduction, committee-r00speech, after-dinner speech, speech at professional conventions, political speech, formal sa.talk.
ENG 334 Oral Reading 3 (3-OFPrerequisites: ENG 112 and 231. or approval of the departmentTraining in the analysis and presentation of printed materials, technical and semi-technicfor platform, radio, and television. Emotional reactions to add color and interest; expressi:body and voice; correction of faulty habits.
ENG 336 Parliamentary Practice 3 (3-0liPrerequisite: ENG 112(Not to be counted toward the fulfillment of any requirement in languages, humanities'social sciences without specific authorization.)Rules and customs of assemblies, including organization, motions; participation in and c(duct of meetings; parliamentary strategy.
ENG 337 Group Discussion 3 (3-0l'Prerequisites: ENG 112 and 231, or approval of the departmentThe theory and practice of leading and taking part in such groups as panels, forums, 57"posiums, conferences and committees. Oral and written assignments. Frequent recordings.

Literature
Note: ENG 112 is prerequisite to all courses in literature.
ENG 205 Reading for Discovery 3 (3.0)A study of selected masterworks drawn from American, English and European literature wemphasis on the great themes and on the approach of the creative artist to basic ideas.Western culture.
ENG 361 Backgrounds of English Civilization (I) 3 (3-0A reading course in English literature from the Anglo Saxon invasions to the Romarperiod, with an emphasis on the contributions of English life and thought to Western Civzation.
ENG 362 Backgrounds of English Civilization (ll) 3 (3-0English literature from the Romantic period to the present day. This course may be [31either as a continuation of ENG 361 or as an independent course.
ENG 365 The American Mind (I) 3 (3-CThe development of American thought and civilization as reflected in American literat'from the colonial settlements through the New England revival of the nineteenth century,
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N6 366 The American Mind (ll) 3 (3-0) .The background of contemporary American literature and thought, from Mark Twain to{emingway and Faulkner. This course may be taken either as a continuation of ENG 365r as an independent course.
NG 375 Southern Writers 3 (3-0) I.n introduction to Southern culture as revealed in poetry and short fiction from Poe to theresent day. Readings in the Southern essay dealing with social, political, and literaryroblems.
N6 382 Short Prose Fiction 3 (3-0) t'he study of selected short stories by the most representative of contemporary British andmerican writers.
NG 460 Literature of Scientific Thought 3 (3-0l f Ihief documents of scientific thought from Aristotle to the present day with emphasis onterary values.
“1G 468 Major American Writers 3 (3-0) t Iancentrated study of the writings of Emerson, Thoreau, Melville, and Whitman as they:emplity the spirit of American individualism.Students may not receive credit for both ENG 365 and ENG 463.)
AG 47l—The Novel 3 (3-0) t stensive analysis of some of the most influential English, American, and Continental novelsosen to illustrate the structure and the development of the form.
4G 480 Modern Drama 3 (3-0) Istudy of the development of modern drama as a form for the expression of social andlmanistic ideas through a systematic examination of the plays of Ibsen, Shaw, and EugeneNeill.
.lG 485 Shakespeare 3 (3-0) Istudy of the principal plays with emphasis on reading Shakespeare for enjoyment.
lG _496 Literature of the Western World 3 (3-0) f:admgs from selected great books from the Homeric period of Greek literature to the*naissance in Europe. Emphasis on the contributions of this literature to modern thought.
G 497 Literature of the Non-Western World 3 (3-0) Iidy of a selected group of translations from the literature of Persia, India, China, and japanthey reflect cultural backgrounds.
G 498 Contemporary Literature 3 (3-0) Istudy of selected examples of American, British, and Continental writing from 1800 to the:sent day With reference to changing literary forms and themes.
G 49.9 Literary Analysis (Senior Seminar) 3 (3-0) f I:requtsites: ENG 112 and departmental approvalflexible course in reading and criticism designed to synthesize the student’s preceding workliterature and to provide a capstone for his undergraduate program.

Entomology
rurses for Undergraduates
1:301 Introduction to Forest Insects 3 '(2-2) fIntroductory course covering the fundamentals of classification, development, habit, andU01 of forest insects. Mr. Farrier
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ENT 312 Introduction to Economic Insects 3 (2-2) f o:A basic course, covering the fundamentals of insect classification, development, iood baitand controls. Mr. Bi
ENT 322 Beekeeping 3 (2-31Prerequisite: Consent of instructorA basic course dealing with the place of the honeybee in our agricultural economy; the coltand its components; management; manipulation; honey production, care and marketingMr. Step‘

Courses for Graduates and Advanced Undergraduates
ENT 501-502 Insect Morphology 3 (1-4)Prerequisite: ENT 301 or 312Coven general morphology, external and internal, of the insects and their relatives. ENTwill deal primarily with external morphology and ENT 502 with internal morphology. (‘be offered 1963-64 and alternate years.) Mr. Yo
ENT 506 Chemistry of Insecticides 3 (2--Prerequisites: ENT 312, CH 203A study of the critical chemical, physical, and biological properties of compounds used-insect control. This course is directed toward obtaining fundamental knowledge ofscientific principles underlying modern methods of plant protection including details of acmethods of insecticide application. (Will be offered 1963 64 and alternate years).Mr. Gut
ENT 5'” Systematic Enotomology 3 (Id:Prerequisite: ENT 301 or 312A somewhat detailed survey of the orders and families of insects, designed to acquaint =student with these groups and develop in the student some ability in the use of keys, desrtions, etc. (Will be offered 1963 64 and alternate years.) Mr. Ye:
ENT 531 Insect Ecology 3 (2‘2.Prerequisite: ENT 301 or 312 or equivalentThe influence of environmental factors on insect development, distribution, and abund;-(Will be offered 1963 64 and alternate years.) Mr. I '
ENT 541 Immature Insects 4 (22'Prerequisite: ENT 301 or 312 or equivalentA study of the characteristics of the immature forms of the orders and principal familit Ifinsects. (Will be offered 1962-63 and alternate years.) Messrs. Rabb, Nell
ENT 551, 552 Applied EntomoIogy 3 (2-2 "Prerequisite: ENT 301 or 312An advanced course in which the principles of applied entomology are studied in respc’“the major economic insect pests. Methods of determining and examining insect damage 1‘economic importance of insects, and the chief economic pests of man, food, and Ethel"estudied as well as laws and regulations pertaining to insects and insecticides. (Will be 011d1962-63 and alternate years.) Mr. M“
ENT 56] Literature and History of Entomology 3 I3 'Prerequisite: ENT 301 or 312 or equivalentA general course intended to acquaint the student with literature problems of the sci: 3"mechanics of the library and book classification, bibliographies of the zoological scitu'abstract journals, forms of bibliographies, forms of literature, preparation of scientific P1 H:taxonomic indexes and literature (with a historical background) and history of the dC‘II"ment of zoological science from ancient to modern times with emphasis on entomology-be offered 1963-64 and alternate years.) Mr. F F‘
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~lT 571 Forest Entomology 3 (2-2) frerequisite: ENT 301 or 312study of methods of identification of forest pests, the factors governing their abundanceabits, and control. (Will be offered 1963-64 and alternate years.) Mr. Farrier
"lT 582 (ZO 592) Medical and Veterinary Entomology (Parasitology) 3 (2-3) I—erequisite: ENT 301 or 312.study of the morphology, biology and control of the parasitic anthropods of man, domestic1d wild animals. (Will be offered 1965-64 and alternate years.) Messrs. Harkema, Farrier
'lT 590 Special Problems Credit: by arrangementerequisites: Graduate standing and consent of the instructor:iginal research on special problems in entomology not related to a thesis problem, butsigned to provide experience and training in research. Graduate Staff
'IT 592 Acarology 3 (2-2) :erequisite: ENT 301 or 312, or 20 103systematic survey of the mites and ticks with emphasis on identification, biology and con-11 of the more common and economic forms attacking material, plants and animals including11). (Will be altered 1962-63 and alternate years.) Mr. Farrier

.)urses for Graduates Only
T 602 Principles of Taxonomy 3 (1-4) s:requisite: ENT 511course introducing the methods and tools used in animal taxonomy, designed to promotebetter understanding of taxonomic literature, and provide a foundation for taxonomicearch. (Will be offered 1962.63 and alternate years.) Mr. Young
T 611 Insect Physiology 4 (3-2) frequisite: ENT 312, ENT 502, CH 451, or equivalente course deals with the physiology and biochemistry of insects. The function of the dilfer-Organ systems and the intermediary metabolism of insects will be considered. Laboratory'1: will include techniques of current importance in physiological research. (Will be offered2-63 and alternate years.) Mr. Hodgson
l' 622 Insect Toxicology 4 (2-4) srequisite: ENT 312, CH 426 or equivalent5 course deals with the relationship of chemical structure to toxicity in insects. The bio—mical mechanisms involved in toxication and de- toxication will be stressed as well as'siological explanation of the chemical poisoning of insects. Fhe biorhemical, behavioral,' Morphological explanation of resistance to insecticides will be studied laboratory work)lves cholinesterase inhibition, dehydrochlorination of DDT by resistant ho11seilies.com-ative toxicity of insecticides, and bioassay methods. (Will be offered 1962-63 and alternaters.) Mr. Guthrie

i' 680 Seminar 1-1 f !requisite: Graduate standing in Entomology or closely allied fieldsCussion of entomologieal topics selected and assigned by Seminar Chairman.Graduate Staff
4' 690 Research Credit: by arrangementrequiilite: Graduate standing in Entomology or closely allied fields’inal research in connection with thesis problem in entomology. Graduate Stat!
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Experimental Statistics

Courses for Undergraduates
ST 302 Machine Techniques for Data Processing (1-2)The use of conventional IBM punch card machines with special emphasis on the processin.of data using a stored program calculator. Mr. Verlinde;
ST 311 Introduction to Statistics 3 (2-2) f‘This course will relate general statistical concepts to everyday life and will emphasize givirrperspective to these concepts in place of developing skill. Quantitative descriptions of popttlations, sampling ideas, techniques of making inferences about populations from samples amthe uncertainties involved in such inferences. Formulation and testing of hypotheses, elemeutary and basic statistical techniques. Messrs. McVay, Monrt'
ST 361 Introduction to Statistics for Engineers l 3 (3-0) tPrerequisite: College AlgebraSurvey of statistical techniques useful to engineers and physical scientists. Includes elementa:probability, frequency distributions, estimation of means and standard deviations, samplitvariation, control charts, elementary least squares curve fitting. Messrs. Hader, Grandai.
ST 362 Introduction to Statistics for Engineers ll 3 (2-2)!Prerequisite: ST 361Continuation of ST 361. Additional and more advanced statistical methodology for engineerand physical scientists. Includes least squares method for fitting polynomials and multipregression; chi-square tests; sampling acceptance inspection; introduction to analysis of varance and design of experiments. Messrs. Hader, Grandaty
ST 421, 422 Introduction to Mathematical Statistics 3 (3-0) lPrerequisite: MA 212Elementary mathematical statistics primarily for students not intending to take further woin theoretical statistics. Includes introduction to probability, common theoretical distribtions, moments, moment generating functions, sampling distributions, (F, t, chi-square). ementary estimation and hypothesis testing concepts, bivariate distributions, simple and mulple linear regression, analysis of variance, and elementary design of experiments. St'

Courses for Graduates and Advanced Undergraduates
ST 501, 502 Basic Statistical Analysis 3 (3-0)Prerequisite: ST 311 or equivalent or graduate standingBasic concepts of statistics; random variables, distributions, statistical measures, estimatirtests of significance, analysis of variance, elementary design and sampling, factorial eXpt‘ments, multiple regression, analysis of discrete data, and other topics. Intended primarily 'statistics majors and Ph.D. minors and not intended as a service course for other departmetMr. SI
ST 511 Experimental Statistics for Biological Sciences I 3 (3-0)Prerequisite: ST 311 or graduate standingBasic concepts of statistical models and use of samples; variation. statistical measures, dis;butions, tests of significance, analysis of variance and elementary experimental design..-gression and correlation, chi-square. Messrs. Monroe, Rawll»
ST 512 Experimental Statistics for Biological Sciences ll 3 (3-0)!;Prerequisite: ST 511 or equivalent . -Covariance, multiple regression, factorial experiments, individual degrees of freedom, me‘plete block designs, experiments repeated over space and time. Mr. 3‘I
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1' 513 Experimental Statistics for Social Sciences I 3 (3-0) f-rerequisite: ST 311 or graduate standingsasic concepts in collection and analysis of data. Variability of sample data, distributions,3nfidence limits, chi-square, ttest, analysis of variance, regression, correlation, analytic andescriptive surveys, experimental designs, index numbers. Mr. McVay
1' 514 Experimental Statistics for Social Sciences ll 3 (3-0) s.rerequisite: ST 513 or equivalentxtension of basic statistical concepts to social experiments and surveys; sampling from finite"opulations and estimating using unrestricted, stratified, systematic, and multistage selections;nalysis of variance continued; multiple regression; covariance; experimental designs.Mr. Proctor
l' 515, 516 Experimental Statistics for Engineers 3 (3-0) f srerequisite: ST 361 or graduate standingreneral statistical concepts and techniques useful to research workers in engineering, textiles,‘ood technology, etc. Probability, distributions, measurement of precision, simple and multipleegression, tests of significance, analysis of variance, enumeration data, sensitivity data, life:sting experiments and experimental design. Mr. llader
1' 521 Basic Statistical Inference 3 (2-2) a'rerequisites: MA 522 and MA 511requency distributions and moments; sampling distributions; introductory theory of pointnd interval estimation; tests of hypotheses. Mr. Grandagc
T 522 Basic Theory of Least Squares and Variance Components 3 (2-2) f~rerequisies: ST 521 and MA 405’heory of least squares; multiple regression; analysis of variance and covariance; experimentalesign models; factorial experiments; variance component models. Mr. Anderson
1' 591 Special Problems 1-3 credits by arrangement t slevelopment of techniques for specialized cases, particularly in connection with thesis andractical consulting problems. Graduate Staff

.Iourses for Graduates Only
1' 611, 612 intermediate Statistical Theory 3 (3-0) 5 Irerequisites: ST 521, MA 512 and MA 405”his course will provide the additional theory, above that of ST 521, needed for manydvanced theory courses. Many of the topics of ST 521 will be developed more rigorously,'ith more attention paid to mathematical aspects. Advanced probability theory; limit theorems,'istribution theory, multinormal distributions. Statistical decision theory, theory of estimation,anfidence regions, theory of tests of hypotheses, sequential tests, non parametric methods.Mr. Hall
T 621 Statistics in Animal Science 3 (3-0) t’rcrequisite: ST 502 or equivalentources and magnitudes of errors in experiments with animals, experimental designs andlethods of analysis adapted to specific types of animal research, relative efficiency of alternatePSignS, amount of data required for specified accuracy, student reports on selected topics.)ifered in fall of 1963-64 and alternate years. Mr. Lucas
T 622 Principles of Biological Assays 3 (2-2) aSee ANS 622)
IT 623' 'Statistics in Plant Science 3 (3-0) 5rereqursrte: ST 502 or equivalent’nnCiples and techniques of planning, establishing, and executing field and greenhouse ex-reriments. Size, shape and orientation of plots; border eflccts; selection of experimentallaterial; estimation of size of experiments for specified accuracy; scoring and subjective tests;Ubsampling plots and yields for laboratory analysis. Mr. M1150"
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ST 626 Statistical Concepts in Genetics 3 (3-0)}Prerequisite: GN 5l2; Corequisite: ST 502 or equivalentFactors bearing on rates of change in population means and variances, with special referen-to cultivated plants and domestic animals; selection, inbreeding, magnitude and naturegenotypic and non-genotypic variability; experimental and statistical approaches in t1'analysis of quantitative inheritance. Mr. Cockerha;
ST 631 Theory of Sampling Applied to Survey Design 3 (3-0):Prerequisites: ST 422; ST 502 or equivalentBasic theory of sampling from a finite population. Confidence limits and estimationoptimum sample size, comparison of different sample designs, methods and probabilities fselection and methods of estimation, choice of a sampling unit, double sampling, matcht‘samples. Messrs. Proctor, Kat
ST 641 (RS 641) Statistics in Sociology 3 (3-0)?Prerequisite: ST 513 or equivalentThe application of statistical methods in sociological research. Emphasis on selecting app:priate models, instruments and techniques for the more frequently encountered probler:and forms of data. Mr. Hamiltt
ST 651 (AGC 651) Econometric Methods 1 3 (3-0»Prerequisites: ST 421; ST 502 or equivalent; AGC 641The role and uses of statistical inference in agricultural economic research; measureme.problems and their solutions arising from the statistical model and the nature of the datalimitations and interpretation of results of economic measurement from statistical technique.Topics include the problems of specification, aggregation, identification, multicollinearity at:autocorrelation. Attention also is given to expectations models and simultaneous stochaseequations. Mr. Wallaa
ST 652 (AGC 652) Econometric Methods ll 3 (3-0XiPrerequisites: ST 422 and AGC 551Techniques for problem analysis in agricultural economics; attention to analysis of titseries data; non-parametric inference; experimental design in economic research; estimaticof parameters in production functions and in simultaneous models; selected special topics;Mr. Andersr
ST 661 Advanced Special Problems 1-3 credits by arrangement iiPrerequisites: ST 502 or equivalent; ST 522 'Any new advance in the field of statistics which can be presented in lecture series as uniq,opportunities arise, including (a) theory of sampling applied to survey design and (b) analyof messy data. Graduate Staff, Visiting ProfessorI
ST 671 Advanced Topics in Least Squares and Variance Components 3 (3-0X5Prerequisites: ST 502 or equivalent; ST 522Use of non-balanced designs to estimate variance components; comparison of estimators; prO’lems with finite populations. Least squares procedures for non-standard conditions; uneqlzvariances, correlated errors, non-additivity, measurement errors, non-normality. Functionrelationships. Factorial experiments with continuous factor levels; incomplete blocks.Mr. Anders:
ST 672 Special Advanced Topics in Statistical Analysis 3 (3-0)?Prerequisites: ST 502 or equivalent; ST 522 :Enumeration data; covariance; non-linear models; discriminant functions and other mulvariate techniques. Mr. MONT
ST 674 Advanced Topics in Construction and Analysis of Experimental Designs 3 (3-0”Prerequisites: ST 502 or equivalent; ST 522Inter-block analysis of incomplete blocks designs, partially balanced designs, confoundil'fzdata collected at several places and times, multiple factor designs, change—over trials, analy:of groups of means. Graduate St:



FOOD SCIENCE 313
I' 681 Seminar 1 (‘l-O) f s: maximum of two credits is allowed toward the master's degree, but any number toward thecoctorate. Graduate Staff
r691 Research Credits by arrangementfs1 maximum of nine credits is allowed toward the master's degree; no limitation on creditsidoctorate programs. Graduate Staff

Food Science
:Iourses for Undergraduates

301 Food Composition 3 (2-3) f’rerequisite: CH 220 or 221sasic principles and procedures for the analysis of moisture, ash, carbohydrate, fat and pro-:in contents of foods. Measurement of certain physical characteristics of foods. Mr. Warren
3 303 (ANS 303) Meat and Meat Products 3 (2-3) ITerequisite: CH 351.:udy of live animal and carcass relationship, dressing percentages and cut-out values. Slaughter»:Jg, cutting, curing, freezing and handling of meat and meat products for commercial andmine use. Mr. Blumer
3 309 (ANS 309) Meat Selection 1 (0-6) 5.etailed consideration of factors involved in selection of carcasses and wholesale cuts of beef,wk and lamb. Practice in identification of wholesale and retail cuts. Mr. Craig

‘3 331 (AGE 331) Food Engineering 3 (2-3) I~rerequisite: PY 211 or 221asic engineering principles applicable, wholly or in part, to food processing. Forms of energy1d how they can be altered in state, composition, direction or force to fulfill the processingrquirements. Latest means of energy conversion to affect efficient and practical applicationspower, heat, refrigeration and irradiation. Instruments and controls for processing withJplicable principles of fluid flow, heat transfer, air-vapor relationships, filtration. separation1d materials handling by mechanical and flotation methods. Mr. Jones
5.401 Market Milk and Related Products 3 (2-3) tImaples of processing, distribution and quality control of fluid milk and related products.Mr. Warren
5 403 lee Cream and Related Frozen Dairy Foods 3 (2-3) I”rerequisite: FS 401'hOiCC. preparation and processing of ingredients and freezing of ice cream and other frozenasserts. Mr. Warren
5 404' _(PO 404) Poultry Products 3 (2'3) ':Terequmtes: CH 101 and 20 103iflffction, processing, grading and packaging poultry meat and eggs. Factors involved in preser-ation of poultry meat and eggs. Mr. Fromm
.5 410. Food Products Evaluation 3 (2-3) IIfflequisite: ST 361LcOmprehensive study of problems encountered in new food product development and complmer acceptance. A study of the nature of sensory responses with emphasis on taste, smell.nd appearance (color) as related to foods; design and methodology of small and large con-“met panel testing; and the application of appropriate mathematical procedures to food~£Ceptance testing and methodology. Mr. Hoover
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Courses for Graduates and Advanced Undergraduates
FS 502 Food Chemistry 3 (3-0)Prerequisite: CH 220 or 221The basic composition, structure and properties of food, and the chemistry of changes occurring during processing and utilization of the food. Interpret and integrate widely published data in the food field with basic principles of chemistry. Mr. Aurant
FS 503 Food Analysis 3 (1-6)Prerequisites: CH 215. CH 351 and FS 502A study of the principles. methods and techniques necessary for quantitative physical ancchemical anahses of food and food products. Results of analysis will be studied and evaluatetin terms of quality standards and governing regulations. Mr. Aurant
FS 505 (30 505) Food Microbiology 3 (2-3)Prerequisite: BO 4l2The relationship of habitat to the occurrence of microorganisms on foods; environmentafactors affecting the growth of various microorganisms in foods; microbiological action itrelation to food spoilage and food manufacture: physical, chemical and biological destructiotof microorganisms in foods: methods for microbiological examination of food stuffs; antpublic health and sanitation bacteriology. Mr. Specl
FS 506 Advanced Food Microbiology 3 (0-9)Prerequisite: FS 505 or consent of instructorEcology and physiology of microorganisms important in the manufacture and deterioratiotof various classes of foods; the identification of representative species of such microorganismisolated from natural environments; principles of nutrition, symbiosis and bacteriophagtactivity in culture maintenance for food production. Mr. Speck
FS 511 Food Science Seminar 1 (1-0)Prerequisite: Senior or graduate standing and consent of instructorA review and discussion of scientific articles, progress reports in research and special probletmof interest. Graduate StaL
FS 512 Special Problems in Food Science 1-3 (arrangedltPrerequisite: Senior or graduate standing and consent of instructorAnalysis of scientific, engineering and economic problems of current interest in foods. Tbscientific appraisal and solution of a selected problem. The problems are designed to providtraining and experience in research. Graduate Stat
FS 521, 522 Technology of Fruit and Vegetable Products 3 (2-2) f 'Prerequisite: BO 412Comprehensive treatment of principles and methods of preservation of fruits and vegetablesincluding studies of commercial plant operations, and visits to food processing plants.Mr. Hoove

Courses for Graduates Only
FS 601 Seminar in Food Science 1 (1.0) fPreparation and presentation of scientific papers, progress reports of research and speCIZL'topics of interest in foods. Graduate Stat
FS 602 Special Research Problems in Food Science Credits by arrangemepeDirected research in a specialized phase of food science designed to provide experience 11research methodology and philosophy. Graduate Stal
FS 603 Research in Food Science Credits by arrangememOriginal research preparatory to the thesis for the Master of Science or Doctor of Philosoph‘.degrees. Graduate St?!t



FORESTRY 315
Forestry

:‘ourses for Undergraduates
DR 52 Small Private Forest Management 3 (2-3) s,rowing, harvesting and marketing timber products under small private ownership conditions.'or Agricultural Institute students. Mr. Dyson
OR 101 Introduction to Forestry 1 (1-0) t“he profession of forestry, its scope and opportunities; conservation of natural resources.Mr. Preston
DR 201 Wood Structure and Properties 3 (2-3) sdentification, structure, properties and uses of woods of economic importance in the United.tates. This course is a condensation of FOR 202, 203 with less emphasis. Mr. Carter
OR 202 Wood Structure and Properties l 3 (1.4) f"he macro- and micro-structure of wood is emphasized in this introductory course. As related) wood structure, the physical properties and uses of several commercially important conitrans and deciduous woods are also studied. The techniques of hand lens and microscopeientification of wood are covered. Mr. Thomas
CR 203 Wood Structure and Properties ll 3 (2-3) I"rerequisites: FOR 202, PY 211hysical properties of wood, specific gravity relationships, wood in relation to moisture, woodirelation to heat, sound, light, electricity, combustion; introduction to strength propertiesE wood. Mr. Rice
LDR 3204 Silviculture 3 creditsiophomore Summer Camprowth and development of forest stands; reproduction counts, type mapping thinning, andteeding; establishment and measurement of sample plots. Staff
OR $205 Wood Machining Practicum 1 credit)phomore Summer Practicumrerequisite: FOR 203aboratory exercises in machining of wood. Stat!
OR 8206 Wood Drying Practicum '| credittyphomore Summer Practicumaboratory exercises in wood drying. Staff
DR I207 Gluing Practicum 1 credit)phomore Summer Practicumaboratory exercises in gluing wood and preparation of particle board. Staff
,DR 1208 Wood Finishing Practicum 1 creditglphomore Summer Practicumaboratory exercises in wood finishing. Stall
OR I209 Plant Inspections 1 credit)phomore Summer Practicum“pection of wood—using plants. Stall
0R I210 Mensuration Practicum 2 credit!JPhornore Summer Practicum‘aboratory exercises in mensuration. Stall
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FOR 5211 Logging and Milling Practicum 2 cred:Sophmrrorc Summer PracticumPractical exercises in logging and milling. St;
FOR 5212 Graphic Methods 1 crevsSophomore Surrrmer PracticumLaboratory exercises in appropriate graphic methods. St;
FOR 219 Forest Economy and Its Operation 3 (2-2:Multiple use concept of forestry; economic principles underlying production; investment prclems; factors which influence demand for forest products. Mr. Dysi

jFOR I264 Protection 3 cred-Sophomore Summer CampProtection practices relating to fire, insects and disease. St.-
FOR 5274 Mapping and Mensuration 3 cred:Sophomore Summer CampCollection of field data for stand and yield tables, stem analysis, timber surveys, basic mesuration, forest mapping. Se
FOR 3284 Utilization 1 ere:Sophomore Summer CampTrips to wood industries; expositions on manufacturing processes.
FOR 301 Wood Processes l 4 (3-2;Prerequisites: FOR 203, 209The processes of drying, gluing and finishing wood. Processes of reconstituting wood as fivboard, hardhoard and particle board. Basic requirements of various procedures and materi:Factors in selecting production methods. Mr. Car:
FOR 302 Wood Processes ll 4 l3-2:Prerequisites: FOR 203, 209The theories and techniques of converting raw wood into usable products by milling. veneing and chipping round wood. Included also is the processing of finished lumber, dimensistock, plywood and other wood products. Mr. Car
FOR 321, 322 Pulp and Paper Technology 3 (3-0l.‘Brief survey of the physical and chemical characteristics of wood and cellulose. Chemlsand technology of the major mechanical, chemical and semi-chemical processes employedthe manufacture of pulp and paper. Mr. Hitchit
FOR 342 Fiber Analysis 3 (1-4~Fiber microscopy; the determination of fiber measurement, quality, variation and identitypulpwood. Mr. Barefc
FOR 361, 362 Silvics 3 (2-3)‘Prerequisite: Summer CampSite, soil and other environmental factors in relation to the establishment, growth, and tvelopmcnt of seedlings, trees and timber stands; the influence of forest vegetation on Siground water, and micro climate. Messrs. Maid, P6"
FOR 372 Mensuration 3 (2-2-Prerequisite: FOR 5274The measurement of timber, both standing and felled; 10g rrrles form factors, stem analy:and growth; methods of making volume, growth, and stand tables; increment and yield studidevelopment of stand and yield tables from field data. Mr. Bryr
FOR 401 Wood Preservation 2 (1-3-Factors causing wood deterioration; preservative materials and treatments; wood by-produfrom mill and forest waste. Mr. Car‘
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OR 403 Paper Process Analysis 3 (0-6) slanufacture of several types of papers with particular attention to stock preparation, sizing,lling and coloring. The finished products are tested physically and chemically and evaluated‘om the standpoint of quality and in comparison with the commercial products thev areatended to duplicate. Mr. Hitchings
OR 404 Management Analysis 3 (1-6) s'pplication of management, logging, silvicultural and utilization practices on assigned areas.ach student must make a forest survey of an individual area and submit a record,Messrs. Lammi, Miller
DR 405 Forest Inventory 3 (1-6) s.imber estimating and data compilation. Messrs. Lammi, Miller
DR 411, 412 Pulp and Paper Unit Processes 3 (3-0) f lrinciples of operation, construction and design of process equipment employed in the pulp‘ld paper industry. Mr. Cook
DR 413 Paper Properties and Additives 4 (1-9) fhysical, chemical and microscopical examination of experimental and commercial papersid evaluation of the results in terms of the utility of the product tested; evaluation and:entification of dyestuffs and the development of color formulas. Messrs. Cook, Landes
OR 422 Forest Products 3 (3-0) frerequisites: FOR 201, CH 203 or 426he source and method of obtaining derived and manufactured forest products other thanwhen. Mr. Carter
OR 423 Logging and Milling 3 (2-3) fimber harvesting and transportation methods, equipment and costs; safety and supervision;‘anufacturing methods with; log and lumber grades. Mr. Bart-toot
DR 432 Merchandising Forest Products 2 (2-0) f‘inciples and practices in the distribution and marketing of the products obtained from30d; organization and operation of retail, concentration and wholesale outlets. Mr. Carter
‘>R 434 Wood Operations I 3 (2-3) f'erequisites: FOR 301, 302Iganization of manufacturing plans producing wood products including company organi-tion, plant layout, production planning and control. Analysis of typical manufacturingaerations in terms of processes, equipment, size and product specification. The organization1d operation of Wood Products markets. Mr. Barefoot
)R 435 Wood Operations II 3 (2—3) s‘ETequisites: FOR 301, 302he application of the techniques of operations analysis to management decision making ine WOOd products field. Choice of products to manufacture. Allocation of production resources.Evelopment of product distribution systems. Mr. Barefoot
3R 441 Design of Wood Structures 3 (2-3) I'erequisite: EM 341ngth and related properties of commercial woods; standard A.S.T.M. strength tests; tough-338; timber fastening; design of columns; simple, laminated and box beams; trusses andChes. Mr. Thomas
)R 44.4. Introduction to Quality C°""°l 3 (2‘3) .rerequtsue: ST 561study of methods used to control quality of manufactured wood products. Control charts7 Variable and attributes. Acceptance sampling techniques. Mr. Barefoot
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FOR 461 Paper Converting 1 (1-0)A survey of the principal processes by which paper and paper board are fabricated into ti:utilitarian products of everyday use. Mr. Land.
FOR 462 Artificial Forestation 2 (1-3)Production collection, extlaction, and storage of forest tree seeds; nursery practice; fie]methods of planting. Mr. Mal.
FOR 463 Plant Inspections 1 (0-3)One Week inspection trips covering representative manufactures of pulp and paper anpaper making equipment. Sta
FOR 471 Pulping Process Analysis 4 (1-9)"Preparation and evaluation of the several types of wood pulp. The influence of the variorpulping and bleaching variables on pulp quality and studied experimentally and these da;evaluated critically. Mr. Hitchinf:
FOR 481 Pulping Processes and Products 2 (2-015Prerequisites: FOR 202, CH 203 or 221Fiber manufacturing process and equipment; wall, insulation and container board product:manufacture of roofing felts; pulp products manufacturing; resin treated and specialty provucts, lignin and wood sugar products. Mr. Land.
FOR 482 Pulp and Paper Mill Management (2-011A survey of the economics of the pulp and paper industry is followed by a study of LI:work of the several departments of a paper mill organization and the functions of the exec:tives who administer them. Mr. Cot:
FOR 491 Senior Problems Credits orranglsProblems selected with faculty approval in the areas of management or technology. Sta:
FOR 492 Senior Problems Credits arrangesProblems selected with faculty approval in the areas of management or technology. Sta

Courses for Graduates and Advanced Undergraduates
FOR 501 Forest Valuation 3 (2-2):Prerequisite: FOR 372The theory and techniques of valuation of forest land, timber stands, and forest practicalas investments and for appraisals of damage. Risks and hazards in forestry as they app‘to forest investments, forest insurance, and forest taxation. Mr. Bryfi~
FOR 511 Silviculture 3 (3-0)?Prerequisites: FOR 361, B0 421The principle and application of intermediate and reproductive methods of cutting; C07trolled burning, silvicides and other methods of hardwood control. The application of siltcultural methods in the forests of the United States. Mr. Milli
FOR 512 Forest Economics 3 (3-011'Prerequisites: FOR 372, EC 201Economics and social value of forests; supply of, and demands for forest products; 13Luse; forestry as a private and a public enterprise; economics of the forest industries. .Mr. Laml':
FOR 513 Tropical Woods 2 (1-31.11Prerequisites: FOR 203, 301Structure, identification, properties, characteristics and use of tropical woods, especially theused in plywood and furniture. Mr. Barefol
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20R 521, 522 Chemistry of Wood and Wood Products 3 (2-3) f s‘rerequisites: FOR 202, CH 215, 426, PY 212undamental chemistry and physics of wood and wood components; pulping principles; electri-.al and thermal properties. Mr. Stamm
20R 531 Forest Management 3 (2-3) f’rerequisite: FOR 372; Corequisite: FOR 511Janagement of timber lands for economic returns; the normal forest taken as the ideal; thepplication of regulation methods to the forest. Mr. Bryant
)OR 532 Forest Management 3 (3-0) salondnuation of FOR 531
OR 533 Advanced Wood Structure and Identification 2 (1—3) f'rerequisite: FOR 202.dvanced microscopic identification of the commercial woods of the United States and some'opical woods; microscopic anatomical features and laboratory techniques. Mr. Barefoot
DR 553 Forest Photogrammetry 2 (1-3) Irercquisites: FOR 372, 531iterprctation of aerial photographs, determination of density of timber stands and area.tapping. Mr. Bryant
OR 571 Advanced Forest Mensuration 3 (2-2) frerequisites: ST 811, FOR 372:udy of cyclical variation in growth of individual trees and stands; analysis of stand struc-tres in even-aged versus all-age stands; general concepts of growing stock levels on yields;Jaluation of growth prediction methods. Mr. Bryant
DR 572 Forest Policy 3 (3-0) frerequisites: EC 201, FOR 219; Corequisite: FOR 531nalysis of the forest policies of the United States and selected foreign countries; criteria forteir evaluation; appraisal of current policies and alternatives. Mr. Lammi
DR 573 Methods of Research in Forestry Credits arrangedrerequisite: Senior or graduate standingescarch procedures, problem outlines, presentation of results; consideration of selectedudtes by forest research organizations; sample plot technique. Staff
DR 591 Forestry Problems Credits arrangedrerequisite: Senior or graduate standingSSigned or selected problems in the field of silviculture, logging, lumber manufacturing, pulplchnology, or forest management. Staff

nurses for Graduates Only
9R 60]. Advanced Forest Management Problems Credits arranged:erequisite: Graduate standingirected studies in forest management. Graduate SLUT
)R 603 Technology of Wood Adhesives 3 (3-0) t or s'efequisites: CH 425, 426; FOR 433he fundamentals of adhesives as applied to wood-to-wood and wood-to metal bonding. Tech-’10g}’ of adhesives. Preparation and use of organic adhesives. Testing of adhesives and evalua-m 0f quality of adhesives and bonded joints. Mr. Hall
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FOR 604 Timber Physics 3 (3-0) f or IIPrerequisite: FOR 441Density, specific gravity and moisture content variation affecting physical properties; physics:of drying at high and low temperatures; thermal, sound, light and electrical properties ofrwood. Messrs. Ellwood, Hart."
FOR 605 Design and Control of Wood Processes 3 (3-0) f or s:Prerequisite: FOR 604Design and operational control of equipment for processing wood. Mr. Ellwood-r:
FOR 606 Wood Process Analysis 3 (3-0) fPrerequisites: FOR 512. 60-1Analysis of wood processes through the solution of comprehensive problems involving thephysics of temperature and moisture relations. Mr. Ellwoodq

1FOR 607 Advanced Quality Control 3 (3-0) tiPrerequisites: FOR 606, ST 515 ‘Advanced statistical quality control as applied to wood processing. Mr. Hartzl
FOR 611 Forest Genetics 3 (3-0) f or sPrerequisites: ON 411 and permission of instructorApplication of genetic principles to silviculture, management and pulp utilization. Emphasis";is on variations in wild populations, on the bases for selection of desirable qualities and on»:fundamentals of controlled breeding. Mr. Zobelc
FOR 621 Advanced Wood Technology Problems Credits arranged!Prerequisite: Graduate standingSpecihc forestry problems that will furnish material for a thesis. Graduate Stall"?
FOR 671 Problems in Research Credits arrangeé‘Prerequisite: Graduate standingSpecific forestry problems that will furnish material for a thesis. Graduate Stafiil
FOR 681 Graduate Seminar 1 (1-0) f or !Prerequisite: Graduate standing in Forestry or closely allied fieldsPresentation and discussion of progress reports on research, special problems and outstanding:publications in forestry and related fields. Graduate Stall;

Genetics

Courses for Undergraduates
GN 301 Genetics in Human Affairs 3 (3-0) fj“Fundamental principles of genetics will be presented at a level not requiring prerequisflecourses in biological sciences but suflicient for an understanding of the relation of genetic:to society and technology. A survey will be given of current knowledge of inheritance 0‘human traits. Mr. Bostiar.‘

Courses for Advanced Undergraduates
GN 411 The Principles of Genetics 3 (2-2) ‘Prerequisites: BO 103, 20 103An introductory course The physical basis of inheritance; genes as units of heredity and development; qualitative and quantitative aspects of genetic variation Mr. Bostiafi



GENETICS 321
iourses for Graduates and Advanced Undergraduates
N 503 (ANS 503) Genetic Improvement of Livestock 3 (2—3) t s
N 512 Genetics 4 (3-2) frerequisite: ON 411atended for students desiring more thorough and detailed training in fundamental genetics:ith some attention to physiological aspects. (Students conduct individual laboratory prob-:ms.) Mr. Grosch
N 513 Cytogenetics I 4 (3-2) flserequisite: ON 512 or with consent of instructorshe chromosomes as vehicles of heredity. Mitosis and meiosis as bases of genetic stability and:combination. Structural and numerical aberrations and their eflect upon the breeding systemsfplants and animals. Interspecific hybrids and polyploids. Lectures and laboratory.Mr. Gerstel
N 520 (PO 520) Poultry Breeding 3 (3-0) t
*N 532 Biological Effects of Radiation 3 (3-0) srerequisite: 20 103 or with consent of instructor-ualitative and quantitative effects of radiations (other than the visible spectrum) on biologi-lsystems, to include both morphological and physiological aspects in a consideration of:netics, cytology, histology, and morphogenesis. Mr. Crosch
N 540 Evolution (3-0) t*erequisite: ON 411he facts and theories of evolution in plants and animals. The causes and consequences ofrganic diversity.‘Dfiered in 1962-63 and alternate years) Mr. Smith
N 541 (CS 541, HS 541) Plant Breeding Methods'erequisites: ON 512. and either ST 511 or consent of instructor'inciples and methods of plant breeding. Staff
4 542 (CS 542 or HS 542) Plant Breeding Field Procedures 2 (0-4)immer sesswn

"I 550 Experimental Evolution (3-0) s"erequisites: ON 512 and either ON 513 or consent of instructoriperimental evolution deals primarily with micro—evolutionary processes examined at the-‘ter- and intra—specific population level. A review of the results from experimental popula-itn studies and analyses of natural populations concerning variation patll'rns and adaptation,lural selection, polymorphism, introgression, population breeding structure, isolating mech-’ism, etc., is made and interpreted in relation to NCO-Darwinian concepts of the origin of‘ICICS.l”feted in 1965-64 and alternate years.) Mr. Mettler

:nurses for Graduates Only
( 602 (ANS 602) Population Genetics in Animal Improvement 3 (3-0) t
l 607 (PP 607) Genetics of Fungi 3 (3-0) ('crcquisite: ON 513 or graduate standing in Botany and Zoologyof major contributions in fungus genetics with emphasis on principles and theoriesit have evolved in recent developments.'llfered in 1962-63 and alternate years.) Mr. NCIWN
( 611 (FOR 611) Forest Genetics 3 (3-0) t a
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GN 614 Cytogenetics II 3 (0-6)Prerequisite: LIN SL5 or consent of instructorLaboratory and discussion. The cytogenetic analysis of natural and experimental materizplant and animal. Assigned exercises and student projects. The course provides the studerwrrh :r vaulting knowledge of utogenetrc procedure.(Ullered in 1901-64 and alternate years.) Mr. Smi.
GN 626 (ST 626) Statistical Concepts in Genetics 3 (3-0):
GN 631 Mathematical Genetics 3 (3-0)?Prerequisites. (,.\ SIB and ST 511 or consent of instructorHistory of mathematical biologv, role of mathematical concepts in the development of gene!science. [horn of genetic recombination, dynamics of genetic population. i(Ollered in 1963-64 and alternate years.) Mr. Kojir
GN 633 Physiological Genetics 3 (3-0)?Prerequisite: LN 31.’Recent .rd\ rnces in plnsiologiml genetics. .\tttntion will be directed to literature on tnature and 11(ll0n of genes, and to the inttraetion of heredity and environoment in the exprsirrrr of the characteristics of organisms. Mr. Gros
GN 641 Colloquium in Genetics 2 (2-0) iPrerequisites: (iradnate standing and consent of instructorInformal group discussion of prepared topics assigned by instructor. Graduate St‘
GN 651 Seminar 1 (1-0) ItPrerequisite: Graduate standing
GN 661 Research Arrang-Prerequisite: Graduate standingOriginal restarth related to the student's thesis problem. A maximum of six credits for tmaster's degree; by arrangement for the doctorate. Graduate St
GN 671 Special Problems in Genetics 1 to 3 1Prerequisites: Advanced graduate standrng and consent of instructorSpecial topics designed for additional experience and research training. Graduate Sr

Geological Engineering
Courses for Undergraduates
MIG 101 Earth Science 3 (3-0—Elective. Not to be taken after MIG 120Introductory course in General Geology; changes in the earth, and underlying physical:life processes.
MIG 120 Physical Geology 3 (2-3)Dynamic processes acting on and within the earth; materials and makeup of the ear'crust; emphasis on engineering and agricultural applications in the southeast. Lectures, lab(tories and field trips.
MIG 220 Physical-Historical Geology 4 (3-3Prerequisite: CH 101A broad introductory survey of earth materials, processes, and history. Common mineand rocks. Effect of solar, gravitational, chemical, and internal thermal energy in transting crustal constitution, structure, position, and surface form. Measurement and subdivi!of geologic time. The time scale. Geosynclinal and tectonic cycles. Typical major geOILevents in North America. Evolution of the main fossil groups.
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3 222 Historical Geology 3 (2-3) f:requisite: MIG 120ronologic account of the geological events during the development of the earth's crust,inly in North America. Evolution and environmental significance of the principal fossilma] and plant groups.
3 323 Paleontology 3 (2-3) f s:requisite: MIG 220 or 222'dy of fossil life forms, with major emphasis on classification and structure of the inverte-xte animals and their application to problems of correlation of strata. Lectures, laboratoriesl field trips.
3 331 Crystallography and Optical Microscopy 4 (2-4) f.requisites: CH 103 and FY 202e crystalline state, elements of morphologic crystallography, space lattice structure, andstal chemistry. Crystal symmetry, systems, classes, and common forms. Atomic and ionicking, coordination number, polymorphism, isomorphism, twinning, zoning. exsolution and.lacement effects. Techniques and underlying optical theory for identifying minerals with‘ polarizing microscope. Determination of index of refraction and birefringence; isotropic,axial, or biaxial character; optic angle, sign, and orientation. Adjunct apparatus for statis-l and petrographic studies.
3 351 Tectonic Structures 3 (2-3) faequisite: MIG 220alication of the principles of mechanics to an understanding of rock deformation. Analysis:fracture, solid flow, and fluid flow structures imposed on igneous, sedimentary and:amorphic rock masses by internal crustal forces and gravitiational movements Stress-in relations of rocks and minerals under surface conditions, and the modification of be-ior which result from pore solutions and increase of confining pressure, temperature, ande.
5 415 Mineral Exploration and Evaluation 3 (2—3) I'requisites: MIG 440, MIG 452)lication of the principles of geology, geophysics, and geochemistry to the discovery andiuation of mineral deposits. Design of mineral exploration and development programs:d on knowledge of the unique thermodynamic, geochemical, and tectonic features thattrol mineral formation and concentrations in well known mining districts, especially thoseding ferrous, base, and precious metals. Review of economic and technological factors'erning the value of mineral deposits.
i 440 Endogenic Materials and Processes 4 (3-3) srequisites: MIG 220, MIG 3311erals, rocks, and mineral deposits that are formed at high temperatures and pressures byAtallization or solidification of molten magma, or by solid state recrystallization of older13. Application of principles of thermodynamics and of phase-rule chemistry, and the11L! of modern high pressure-temperature laboratory research on the stability fields ofitalline phases, to an understanding of igneous and metamorphic rocks. Identification,sification, occurrence, origin, and economic value of the principal igneous and metamor-: rocks.
; 452 Exogenic Materials and Processes 4 (3—3) frequisites: MIG 220, MIG 331ittification, classification, geologic occurrence, origin, and economic value of minerals, rocks,mineral deposits formed by physical, chemical, and biological processes at low tempera-! and pressures at and near the earth's surface. Hydrodynamics of sediment transportdeposition, settling velocities and size sorting, chemical and biochemical precipitation11 aqueous solutions. Principles of division of stratified terranes into natural units, cor-‘ Lion of strata, identification of depositional environments, and facies analysis.

“,3 46.1 Engineering Geology 3 (3-0) fEfrequmite: MIG 120 or 220t,- application of geologic principles to engineering practice; analysis of geologic factorsProcesses affecting specific engineering projects.
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MIG 462 Geological Surveying 3 (1-6}Prerequisites: MIL- 351. MIG 440, MIG 452Methods of field observation and use of geologic surveying instruments in surface and nudeground work; representation of geologic features by maps, sections and diagrams. Lecturelaboratories and field work.
MIG 465 Geological Field Procedures SummPrerequisite: MIG 351 or special permissionA six week summer field course. Practical field procedures and instruments commonly 1n:to procure geologic data for evaluating mineral deposits, solving engineering problemsvolving earth materials, and drawing scientific conclusions. Observation of geologic phenomain their natural setting. Large and intermediate scale geologic mapping of surface foetusand large scale mapping underground in mine workings. l
MIG 472 Elements of Mining Engineering 3 (2-3“1Prerequisites: MIG 220 and at least Junior standing in Geological Engineering ‘Introduction to mining; surface and underground methods of development and productitexplosives, drilling and blasting; ore loading, transport, and hoisting; drainage and ventition; mine surveying and sampling; fire assaying; mining law, organization, administraticand safety Lectures, laboratory and field inspections
MIG 481, 482 Senior Seminar 1 (1-0)Reports and discussion of current professional topics.

Courses for Graduates and Advanced Undergraduates
MIG 522 Petroleum Geology 3 (3-0-Prerequisites: MIG 830, PY 202Properties, origin and modes of occurrence of petroleum and natural gas. Geologic and cnomic features of the principal oil and gas fields, mainly in the United States. Mr. Le;
MIG 552 Exploratory GeOphysics 3 (2-3-Prerequisites: MIG 351, PY 202Fundamental principles underlying all geophysical methods; procedure and instruments 11volved in gravitational, magnetic, seismic, electrical, and other methods of studying geek:cal structu1es and conditions. Spontaneous potential, resistivity, radioactivity, temperam'and other geophysical logging methods. Study of applications and interpretations of resusMr. Le.
MIG 571, 572 Mining and Mineral Dressing 3 (2-3) 3Prerequisite. MIC 4772 ‘Principles of the mineral industry; mining laws, prospecting, sampling, development, drilliiblasting, handling, ventilation and safety; administration; surveying, assaying; preparafnbeneficiation and marketing. S
MIG 581 Geomorphology 3 (2-3-Prerequisite: MIG 452A systematic study of land forms and their relations to processes, stages of development, 1’adjustment to underlying structure. Lectures, map interpretations, and field trips. 5Mr. Bra

Courses for Graduates Only
MIG 611, 612 Advanced Economic Geology 3 (3-0)?!Prerequisites: MIG 440 and 452Detailed study of the origin and occurrence of specific mineral deposits. Regional corl‘elaticGraduate Sl
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3 632 Microscopic Determination of Opaque Minerals 3 (0-6) Irequisite: MIG 331ntification of metallic, opaque minerals in polished sections by physical properties, etch:tions and microchemical tests. Laboratories. Mr. Brown
'5 642 Advanced Petrography 3 (1-4) Irequisites: MIG 331 and 4-10alication of the petrographic microscope to the systematic study of the composition and{in of rocks; emphasis on igneous and metamorphic rocks. Mr. Parker
3 681, 682 Seminar 1 (1-0) t Irequisite: Graduate standing-ntific articles, progress reports and special problems of interest to geologists and geoloqi~engineers discussed. Graduate Stafi
E 691 Geological Research orrequisite: Permission of the instructor.tures, reading assignments, and reports; special work in Geology to meet the needs and:rests of the students. Thesis problems. Graduate Staff

History and Political Science
urses in History for Undergraduates
1201 The Ancient World 2 (2-0) 5Mary of ancient times from the rise of civilization in Egypt and Babylonia to the decline.{ome in the fifth century. Emphasis is placed upon the evolution of cultures and civili-ans, and upon the development of art, science, literature, and philosophy.
202 The Medieval World 2 (2-0) I: political, economic, social and cultural developments from the decline of the RomanDire in the West to the emergence of the modern period.
205 The Modern Western World 3 (3-0) f Iustory of major movements in the Western World from the Renaissance to the present.
1225, 226 Modern Europe 3 (3-0) f Itudy of political, economic, social, intellectual, and international movements in Europe.1 the end of the Middle Ages to the present, with an introduction cow-ring the medieval.0d. The course divides at 1789. The semesters may be taken separately.
{245, 246 History of European Civilization 3 (3-0) t I1story of European civilization from the Golden Age of Greece to the present. '1 hose social,tical, and economic currents most influential in the lf)llll.tllun of modern society arerrwoven through the principal periods of cultural expression.
I:25] The United States Through Reconstruction 3 (3—0) t-'..Udy of major historical developments in the growth of the American nation through theltical phases of the Reconstruction period following the Civil War.
I252 The United States Since Reconstruction 3 (3—0) f I' Udy of major historical developments in the growth of the American nation beginning With'IOmic and social phases of the Reconstruction period following the Civil War.
[261 The United States in Western Civilization 3 .(3-0) f I‘3n3178is of major developments in American history, with American history consulered as1 0f the historical development of modern western civilization.
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HI 301, 302 American Economic History 3 (3-0lA history of economic institutions and customs in the United States from the time oftransfer to the New World of European economic customs to the present. The course divides1860. The semesters may be taken separately.
HI 306 North Carolina History 2 (24‘The political, social and economic developments of North Carolina from colonial beginnings1the p resent. j
HI 321 International Relations Since 1870 3 (3-IPrerequisite: HI 205 or an acceptable substituteA study of the relations between the major countries of the world since 1870. In addition to Ihistory of actual diplomatic relations, crises and settlements, attention is given to the eatof the various international crises. The course also includes study of the development of intertional organizations and the various points of conflict between international law and organtion and the sovereignty of independent governments.
HI 351 British History 3 (3—0)A study of the political, social, economic, and cultural past of the British Isles from Rottimes to the present. Emphasis is placed on the position of Britain in Europe, her colo.expansion, and on the connection between British and early American history.
HI 375 Latin America 3 (3-EPrerequisite: H1 205 or H1 252 or an acceptable substitute.A study of the main currents of Latin American development from 1492 to the presentThe histories of leading countries including Brazil, Argentina, Colombia, Peru, and Mexicobe emphasized to show political, economic, and social trends as experienced during the conqtcolonization and independence, and, especially, the national period since 1830.
HI 401 Russian History 3 (3-5This course presents the major trends in Russian social, political, economic, and culturaltory, with emphasis on the nineteenth and twentieth centuries. USSR policy is studied in;lation to the full sweep of Russian history.
HI 402 Asia and the West 3 (3-CA history of Asia from the mid nineteenth century to the present, with emphasis on Anationalism and conflict with the imperial powers.
HI 409 CoIoniaI America (2-;A study of the development of the American colonies in the seventeenth and eighteenth ‘turies, with special emphasis on European backgrounds.
HI 411 The American Revolution and the Confederation 3 (3-3“The historical steps in the establishment of the United States as an independent nation“=conflict with Great Britain after 1763 leading to the declaring of independence; the miland diplomatic aspects of the war for American independence; the peace negotiations lthe peace settlement of 1783; the domestic problems and foreign relations in the immetapost—war years; the establishment of government in the new nation terminating with 3adoption of the Constitution of 1787.
HI 412 Recent United States History 3 (3-0: 3A study of the main currents in American political, economic, social, and diplomatic histOI ifthe twentieth century.
HI 422 History of Science 3 (3' 5A study of the evolution of science from antiquity to the present with particular attention E nto the impact of the scientific thought upon selected aspects of western civilization. :2course provides a broad perspective of scientific progress and shows the interrelationshi.science and major historical developments.
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:433 American Agricultural History 3 (3-0) tstorical developments of agricultural activity in the United States from the transfer ofstem European agriculture to America to the present, with particular emphasis on thetorical place and importance of agriculture in American life.
#461 The Soviet Union (Same as EC, PS 461) 3 (3-0) ferequisites: One semester of Economics and PS 201 or HI 205 0r acceptable substitute. analysis of the structure and function of the major Soviet economic, political and socialtitutions with special stress on the historical roots and continuity of Russian civilization.e course is presented in three equal phases of approximately five weeks each, covering_ssian history, Soviet government, and Soviet economy.
l.iurses for Graduates and Advanced Undergraduates
‘534 (Same as RS 534) Farmers' Movements 3 (3-0) Ierequisite: Three credits in American history, American government, sociology or a relatedsocial sciencehistory of agricultural organizations and movements in the United States and Canada prin-ally since 1865, emphasizing the Grange, the Farmers’ Alliance, the Populist revolt, the Far-r’s Union, the Farm Bureau, the Equity societies, the Nonpartisan League, cooperative mar-ing, government programs and present problems, Mr. Noblin
.iurses in Political Science for Undergraduates
’ 201 The American Governmental System 3 (3-0) f IStudy of the American federal system, integrating national and state government, with em-asis on constitutional principles, major governmental organs, governmental functions, and‘ politics and machinery of elections. Some attention is given to other types of politicaltents, and comparisons are made where relevant throughout the course.
.202 County and Municipal Government 3 (3-0) f Isurvey of the organization and functions of the diverse rural and urban governments inUnited States, emphasizing current problems and attempts to solve them.
301 Comparative Political Systems 3 (3-0) fanalytical study of the federal and unitary systems and the presidential, parliamentary,l authoritarian plans of government, with special attention to the governments of the‘Ited Kingdom, France, Germany, Italy, and the Soviet Union.
.322 Contemporary World Politics 3 (3-07 f Istudy of the pattern of international life, the instruments of national policy, the controlson international behavior, and the major problems in international relations since World.r 11, including the development of the United Nations and various regional arrangements.ention is given to the national interests and foreign policies of the states belonging to the:stern and Soviet blocs, with emphasis on the position of the United States.
‘376 Latin American Government and Politics 3 (3-Ol Ianalysis of Latin American governmental structures, political parties and ideologies, Withphasis on the period since 1910 in Mexico, Cuba, Bolivia, Chile, Argentina, Brazil, I’eru,lVCnezuela. Agrarian reform, social revolution, nationalism, and relations with the United‘tes will be stressed within the Latin American political context.
'40] American Parties and Pressure Groups ‘ 3 l3-0) f 3er a brIef survey of those features of American government essential to an understandingthe political process, the course proceeds to examine the American electorate and publicnion and devotes its major attention to the nature, organization, and programs of pressure“P5 and political parties and to their efforts to direct opinion, gain control of government,lShapc public policy. Special attention is given to party organization and pressure groupWily at the governmental level and to recent proposals to improve the political party as antrumem of responsible government.
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PS 406 Problems in State Government 3 (34.4Prerequisite: PS 201 or an acceptable substitute.Selected problems arising from the operation of legislative, administrative, and judi.machinery. In addition to acquiring a comprehensive view of these problems each studentmake an intensive study of a Special phase of one of them. Special attention will be given:North Carolina.
PS 431 International Organization 3 (3-“Prerequisite: PS 201 or 1—11 205 or an acceptable substituteA study of the evolving machinery and techniques of international organization in the presscentury with particular emphasis on recent developments. The actual operation of intematio:organization will be illustrated by the study of selected current international problems.
PS 452 The Legislative Process 3 (3-HA study of the formulation of public policy from the institutional and behavioral viewpoiri,‘Important current legislative problems at the congressional and state legislative levels will].selected and will serve as a basis for analyzing the legislative process.
PS 46] (Same as EC, HI 461) The Soviet Union 3 (3-H

Courses for Graduates and Advanced Undergraduates
PS 501 Modern Political Theory 3 (3-i-|Prerequisite: PS 201 or H1 205 or an acceptable substitute.A study of the state and its relationship to individuals and groups, approached throughreading of selected passages from the works of outstanding philosophers from the sixteetcentury to the present. Mr. Holtzm
PS 502 Public Administration 3 (3-0) ‘Prerequisite: PS 201 or PS 202 or an acceptable substituteA study of the principles and problems of administration in a democracy, including such miters as organization, personnel, fiscal management, relationship to the legislative and judiifunctions, control of administrative agencies and policies and public relations. Mr. BB
PS 510 (Same as EC 510) Public Finance 3 (3-0)Prerequisite: EC 201 or EC 205A survey of the theories and practices of governmental taxing, spending, and borrowing;cluding intergovernmental relationships and administrative practices and problems. Mr. B3
PS 512 American Constitutional Theory 3 (3-0)“!Prerequisite: PS 201 or an acceptable substituteBasic constitutional doctrines, including fundamental law, judicial review, individual rights;political privileges, and national and state power. Special attention is given to the applicaalof these doctrines to the regulation of business, agriculture, and labor and to the rights :guarded by the First, Fifth, and Fourteenth Amendments to the Constitution. Mr. Ed
PS 610 Applied Principles of Public Administration 2-4 by arrangemes:Prerequisite: PS 502 or an acceptable substitute.An advanced course in administrative principles and methods. Students will perform indivinor group research, under supervision, in specific administrative topics within the comof those public agencies which function in their respective fields of technology. Mr. BI
PS 620 Problems in Political Science 2-4 by arrangemalPrerequisite: Advanced graduate standingAn independent advanced research course in selected problems of government and pol).The problems will be chosen in accordance with the needs and desires of the students r'tered for the course. Graduate '
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Horticultural Science

urses for Undergraduates
2201 Principles of Horticulture 3 (3—0) f IEntion will be directed to the basic principles involved in the application of these principles:he production, processing and utilization of fruit, vegetable, and ornamental corps, Atten—will also be given to the economic importance and distribution of horticultural enterprises.Mr. Gardner
22'”, 212 Ornamental Plants 3 (1-5) f Irequisite: BO 103:ribution, botanical characters and relationships, adaptation and usage of ornamental trees,abs, vines, and herbaceous plants. Mr. Randall
3301 Plant Propagation 3 (2-2) Irequisite: BO 103tudy of principles, methods, and practices in sccdage, cuttage. division, budding, grafting,other methods of propagation. Consideration will also be given to scion and stock relation)5 and dormancy. Mr. Randall
3342 Landscape Gardening 3 (2-3) 5:application of the principles of design to the landscaping of small properties and the selert—:and planting of trees, shrubs, flowers, and lawn grasses. Students will be required to work.detailed landscape plans. Visitations will be made to outstanding homes and gardens.Mr. Randall
44” Nursery Management 3 (2-3) frequisites: BO 103 and SSC 200:principles and practices involved in the production, management. and marketing of field-wn and container-grown nursery plants. Field trips will be taken.Messrs. Cannon, Randall
1421 Fruit Production 3 (2—3) frequisites: BO 103 and SSC 200study of identification, adaptation, and methods of production and marketing of the"Icipal tree and small fruits. Modern practices as related to selection of sites, nutritional re-rements, management practices, and marketing procedures will be discussed. Mr. Correll
‘432 Vegetable Production 3 (2—3) Irequisites: BO 103 and SSC 200study of the origin, importance, distribution, botanical relationships, and prinriples ofduction and marketing of the major vegetable crops. Mr. Miller
‘441 Floriculture l 3 (2-3) f*requisites: BO 103 and SSC 200:scope and importance of the commercial flower industry; the basic principles and prac-5 involved in the production and marketing of flowers grown in the greenhouse and in:ficld. Mr. Randall
M42 Floriculture ll 3 (2-3) Irequisites: BO 103 and SSC 2001ciplcs and methods of production of commercial flower crops in the greenhouse and infield, including fertilization, moisture, temperature, and light relationships, insect andcase control, and marketing of cut flowers and pot plants. Mr. Randall
147] Arboriculture 3 (2-3) I’Tequisites: BO 103 and SSC 200.tudy of the principles and practices in the care and maintenance of ornamental trees andflu. such as pruning, fertilization, control of insects and diseases, and tree surgery. Field~s will be taken. Mr. Cannon
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HS 481 Breeding of Horticultural Plants 3 (2-2);Prerequisite: ON 411The application of genetic and other biological sciences to the improvement of horticultur;crops. Messrs. Galletta, Hendersa

Courses for Graduates and Advanced Undergraduates
HS 501 Research Principles Credit: by arrangemerPrerequisite: Permission of instructorInvestigation of a problem in horticulture under the direction of the instructor. The studertobtain practice in experimental techniques and procedures, critical review of literature arz‘scientific writing. The problem may last one or two semesters. Credits will be determinedlthe nature of the problem, not to exceed a total of 4 hours. Graduate Sta'
HS 541 (GN 541 or CS 541) Plant Breeding Methods 3 (3-0):Prerequisite: ON 512; Recommended: ST 511An admnced study of methods of plant breeding as related to principles and conceptsinheritance. Messrs. Haynes, Timotl
HS 542 (GN 542 or CS 542) Plant Breeding Field Procedures (0-411 'Prerequisite: HS 541 or C9 341 or GN 541 in summersessio: ;Laboratory and field study of the application of various plant breeding techniques ar.'methods used in the improvement of economic plants. Messrs. Harvey, Hayn
HS 552 Growth of Horticultural Plants 3 (2-313Prerequisite: BO 421A study of the effect of nutrient-elements, water, light, temperature and growth substances (horticultural plants. Mr. Schram
HS 562 Post-Harvest Physiology 3 (3-015Prerequisite: BO 421A study of chemical and physiological changes that occur during handling, transportation, atstorage which affect the quality of horticultural crops. Consideration will be given to pre- 31post harvest conditions which influence these changes. Messrs. McCombs, Bailing
HS 581 Senior Seminar 1 (1-OlfPrerequisite: Senior standing in HorticulturePresentation of scientific articles, progress reports in research, and special problems in hot“culture and related fields. Mr. Gardn

Courses for Graduates Only
HS 621 Methods and Evaluation of Horticultural Research 3 (3-014Prerequisite: Graduate standingPrinciples and methods of research in the field of horticulture and their application to L’solution of current problems. Critical study and evaluation of scientific publications. C01pilation, organization, and presentation of data. Mr. Cochrt
HS 641 Research Credits by arrangemePrerequisites: Graduate standing in Horticulture, consent of chairmanOriginal research on specific problems in fruit, vegetable, and ornamental crops. Thesis p1pared should be worthy of publication. A maximum of 5 credits is allowed toward the M?ter of Science degree; no limitation on credits in doctorate program. Graduate 5t
HS 651 Seminar 1 (1-011Prerequisite: Graduate standingPresentation of scientific articles and special lectures. Students will be required to present 0or more papers. Attendance of all graduate students is required. Graduate 5L
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Industrial Arts

(See Educafion)

Industrial Education
(See Education)

Industrial Engineering
iourses for Undergraduates
E 201 Industrial Engineering I 3 (3—0) f s’rerequisite: Sophomore standingin intensive and integrated study of the factory as a producing unit. History of manufacturing;Tganization structure; analysis of products; establishment and evaluation of processts; motion.‘udy; plant layout; production planning, scheduling, and control. Course will include solutionf case problems and plant visits.
E202 Industrial Engineering II 3 (2-3) f srerequisite: IE 201iontinuation of IE 201
E 217 Machine Tools l (0-2) t I‘rerequisite: Sophomore standingme session two hours each week consisting of lecture, demonstrations, and student projects.iimensional control, press forming, power cutting of metals including turning, milling, shap-:1g and finishing. Selection and use of cutting tools, speeds, and feeds.
E 2l8 Metal Forming I (0-2) t I'rerequisite: Sophomore standing)ne session two hours each week consisting of lecture, demonstrations, and outside assignments.urvey of metals, pattern making, foundry practice, die and permanent mold casting, forging,as cutting, gas and arc welding.
E 224 Wood Working Equipment 3 (3—0) s.lasswork covers the description of cutting, sanding and assembly equipment, and an explana-zon of the type of operation done by each kind of equipment. The theory of cutting andinding and cutterhead and saw design are covered.
E 241 Welding Laboratory 1 (0—3) f a'rerequisite: IE 218 or permission of instructor. study of mechanization as applied to oxygen cutting, to the various types of shielded metalKS and to gas welding. Jigs, fixtures, and positioners. Selection of welding process. joint de-'gn and welding costs. Welds and stress distribution.
5 269 Welding and Pipe Shopwork I (0-3) t aundamentals of welding, both are and gas, cutting equipment; safety in the use of equipment;pplication of low temperature and non-ferrous alloys; cutting, threading, reaming, and erec-10n of iron pipe; copper tubes and fittings in heating and air conditioning work.
5 301 Engineering Economy 3 (3'0) 3“Tercquisite: Junior standingititeria and techniques of engineering economy for management decisions in relation toConomy of design, economy of selection, and economy of operation. Study of cllects of (leercciation policies and machine replacement considerations. Emphasis on problem solvingTld development of detailed project economy studies.
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IE 303 Industrial Engineering III 4 (3-3llPrerequisite or corequisite: IE 202An intensive and integrated course in methods of obtaining maximum effectiveness from thehuman resources used in the factory; principles of personnel administration, time study ant:rate setting. job evaluation and wage incentives, principles of control of labor and other costs
IE 304 Industrial Engineering IV 4 (3-3) 1Prerequisite: IE 303Continuation of IE 303
IE 310 Industrial Safety 2 (2-0) f .'A course in the causes and prevention of industrial accidents. a
IE 322 Furniture Design and Construction 2 (0-6~An introducuon to furniture drawing and construction. Detailed drawings and bills of ma.terial are made by the students from samples and from designers sketches. In constructionemphasis is placed upon satisfactory performance under variable atmospheric moisture, upor‘adequate strength and rigidity and upon low cost.
IE 326 Furniture Manufacture and Processing 4 (3-3)Prerequisite: IE 322; Corequisites: IE 332 or IE 202, FOR 203A study of the production methods of the Furniture Industry. Class work includes the prorduction procedures from the yard through the machine, cabinet, finishing, upholstering, ancshipping departments. The laboratory period is supplemented by visits to furniture plant:Particular attention is paid to production rates by departments, based on number of mayand supervisors, the quality of product produced, and equipment used.
IE 327 Furniture Marketing 2 (2-0)Study of basic factors bearing on selection of ideal location, equipment, and organizationtserve a specific market with a specific factory. In addition to lectures, each student will 5616:”one project for which he will work out a solution for correlating product and market.
IE 328 Manufacturing Processes 3 (2-3)Prerequisites: IE 217, IE 218The basic processes of conversion of raw materials into producer and consumer goods. Th“cost reduction aspects of machine tools, jigs, and fixtures in volume productions. Study cindustrial trends to meet needs of an expanding economy. Selected problems illustrating 'wide variety of manufacturing situations.
IE 332 Motion and Time Study 4 (3-3I fPrerequisite: Junior standing; Corequisite: EC 425Principles and techniques of motion and time study, detailed study of charting operatcmovements; micromotion study. Predetermined time data and its applications; stopwatch tim;study with emphasis on rating, allowances and standard data theory and practice.
IE 334 Motion and Time Study 3 (0-3.)!A course designed for non-industrial engineering students. Principles and techniques of man-0.3and time study. Types and uses of predetermined time systems; stopwatch time study, pm":ciples and methods of rating, application of allowances and standard data. i
IE 341 Furniture Plant Layout and Design 3 (2-3lirPrerequisite: IE 326 IProblems in industrial plant design with special reference to furniture manufacture; buildinxstructures, equipment location, space utilization, layout for operation and control; allied topltiin power utilization, light, heat, ventilation, and safety. Laboratory period.
IE 343 Plant Layout and Materials Handling 4 (3-3liPrerequisites: IE 328, IE 332 _Problems in plant arrangement and layout to obtain most effective utilization of men, material:and machines as related to space and costs. Includes consideration of heat, light, ventilatlo.organization, control, material flow and handling, working conditions, safety, and other factO'as they affect the most satisfactory layout of the plant.
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ilE 346 Furniture Design and Construction 2 (2.0) fl’rerequisite: IE 322Lecture and laboratory work on the design and construction of modern and period furniture.The course emphasizes construction features that are economical of labor and materials andare adaptable to mass production. The course covers the use of new engineering materials andheir effect on furniture construction.
§E 350 Mechanisms and Machine Design 3 (2-3) Itrerequisites: IE 217, IE 218; Corequisite: EM 543fundamental principles of stress, strain. deflection of beams, combined stresses and strains,:hafts, spring, gears, linkages, and cams, with emphasis on applications to jig and fixtures de-gign and special tooling.
E 401 Industrial Engineering Analysis 3 (3-0) ti’rerequisites: IE 304, MA 30!, MA 405, ST 362:\n introductory course in some of the more recently developed operations research techniques;lpplications of analysis of variance, multiple correlation and other statistical methods, queueingtheory, linear programming; graphical methods of solutions; information theory and servo-onechanisms in Industrial Engineering. A balance will be sought between theory and practical.pplications.
E 402 Industrial Engineering Analysis 3 (3-0) s"rerequisite: IE 401Klontinuation of IE 401
E 404 Introduction to Tool Engineering 3 (2-3) sfrerequisites: IE 217, ]E 218, EM 343“The development of eflective production process design through a study of theory andtharacteristics of material removal and forming processes; with emphasis on quality requirecents of the product, operations study, and the economics of tooling.
E 408 Production Control 3 (2-3) f'rerequisitc: Senior standing:‘lanning, scheduling, and dispatching of production in manufacturing operations; conversionfsales requirements into production orders; construction of production budgets and theirelation to labor, materials and machines; laboratory project involving the development andtperation of the production control system of a typical plant.
E 420 Manufacturing Controls 3 (3-0) fI'rcrcquisite: IE 301'heory and methodology for developing and maintaining profitable manufacturing operations.“Development of principles and procedures for control of materials, manpower, and costs.“pedal attention to production and inventory control, equipment utilization, wage classification11d cost reduction programs.
5 425 Sales and Distribution Methods 2_ (2-0) san analysis of the distribution of industrial and consumer products; the effect of increased,-roductivity on sales and distribution channels; development and marketing of new products,A u n . . 1;'lcrchandismg and packaging. Sales training and sales engineering programs.
5 430 Job Evaluation and Wage Administration 3 (2-3) Iprerequisite: Senior standing0b analysis, classification and specification. Grading, ranking, factor comparsion and pointfilms of job evaluation in determining equitable rates for job content. Wage surveys andperil rating. Utilization of time standards in design, installation, and operation of financial”lccntive plans. Comparison of various wage and salary plans. Effect of wage payment methods0 industrial relations practices.
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IE 443 Quality Control 3 (2-2) IPrerequisite: ST 361Economic balance between cost of quality and value of quality, and techniques for accom-plishing this balance. Organization for, specification and utilization of quality controls. Statis-tical theory and analyses as applied to sampling, control charts, tolerance determination, ae-ceptance procedures and control of production.
IE 451, 452 Seminar I (1-0) I:A weekly meeting of senior students to assist the transition from a college environment tothat of industry. Lectures, problems, presentation of papers, and outside speakers. Employ-ment practices and procedures useful in job finding.

Courses for Graduates and Advanced Undergraduates
IE 515 Process Engineering 3 (3-0) IPrerequisites: IE 401. IE 443The technical process of translating product design into a manufacturing program. The appli-cation of industrial engineering in the layout, tooling, methods, standards, costs, and control"functions of manufacturing. Laboratory problems covering producer and consumer products;
IE 517 Automatic Processes 3(3-OIIPrerequisites: IE 401, IE 443Principles and methods for automatic processing. The design of product, process, and con-'trols. Economic, physical, and sociological effects of automation.
IE 521 Control Systems and Data Processing 3 (3-0) IPrerequisite: IE 401This course is designed to train the student in the problems and techniques required for syste'matic control of the production process and the business enterprise. This includes training itthe determination of control factors, the collection and recording of data, and the processing~evaluation, and use of data. The course will illustrate the applications and use of dataprocessing equipment and information machines in industrial processes. Case problems will b«used extensively.
IE 531 Quantitative Job Evaluation Methods 3 (3-0—Prerequisite: IE 401A study of statistical and mathematical methods of testing and designing job evaluation plansRanking, contingency, and analysis of variance methods of testing plans and rating per”formance. Multiple regression and linear programming methods of designing plans.
IE 543 Standard Data 3 (3-0)Prerequisites: ST 361 or ST 515, one course in motion and time studyTheory and practice in developing standard data from stopwatch observations and modem:mined time data; methods of calculating standards from data; application of standard data itcost control, production planning and scheduling, and wage incentives.
IE 546 Advanced Quality Control (3-0)Prerequisite: IE 304 or ST 362 'The statistical foundation of Quality Control are emphasized in this course as well as ii”economic implications. Mathematical derivation of most of the formulas used are given”Sampling techniques are treated extensively and many applications of this powerful techniqu‘are explained.
IE 551 Standard Costs for Manufacturing 3 (3-Ol‘Prerequisites: One course in accounting and one course in motion and time studyThe development, application and use of standard costs as a management tool; use of induftrial engineering techniques in establishing standard costs for labor, material, and overheaflAnalysis of variances and setting of budgets. Measures of management performance.
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{581 Project Work 2 to 6 f svestigation and report on an assigned problem for students enrolled in the fifth year cur-;ulum in Industrial Engineering.

~curses for Graduates Only
62'! Inventory Control Methods 3 (3-0) f Iterequisites: IE 402, III 521, MA 511study of inventory policy with respect to reorder sizes, minimum points, and productioninedules. Simple inventory models with restrictions, price breaks, price changes, analysis of;ow-moving inventories. Introduction to the smoothing problem in continuous manufacturing.'Dplications of linear and dynamic programming and zero-sum game theory.

‘ 651 Special Studies Industrial Engineering Credits by arrangement:‘erequisite: Graduate standingthe purpose of this course is to allow individual students or small groups of students to take.istudies of special areas in Industrial Engineering which fit into their particular programd which may not be covered by existing industrial engineering graduate level courses. Theark would be directed by a qualified staff member who has particular interest in the area‘vered by the problem. Such problems may require individual research and initiative in the.vplication of industrial engineering training to new areas or fields.
5671 Seminar 'I-Iminar discussion of industrial engineering problems for graduate students. Case analysesld reports.
‘ 691 Industrial Engineering Research Credits by arrangementraduate research in Industrial Engineering for thesis credit.

International Student Orientation
O 100 Introduction to the United States '| credit 6equired of all International students.

Landscape Architecture

ourses for Undergraduates
5« 301, 302 Landscape Design I, II 5 (3—9) f Irerequisite: ARC 202equired of third year students in Landscape Architecturehe landscape survey, investigation, and analysis. Use of first and second year design principleslapecific landscape architecture problems. Covers the small scale design section in the com-lete third, fourth, and fifth year landscape cycle. Messrs. Moore, Thurlow
A 3:”, 312 Landscape Construction I, II 4 (2-6) f aequired of third year students in Landscape Architecture«be physical elements of landscape design, particularly earthwork, grading, quantities, con-ruction, horizontal and vertical alignment of roads, and prinriples of statics. Lecture and.boratory work dealing with landscape structural analysis and materials, surface drainage'Id run off, under drainage; external lighting, water supply, waste, sanitation treatment, andre protection. Mr, Clarke
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LA 401, 402 Landscape Design 111, IV (3-9) flPrerequisite: LA 30?.Required of students in Landscape ArchitectureRegional survey investigation and analysis. Site planning and environmental design. Covers:the medium scale design section in the complete third, fourth, and fifth year design cycle:(Correlation with LA Construction and LA Planting Design courses.)Messrs. Moore, Thurlow-
LA 421, 422 Planting Design 4 (2-6) flPrerequisites: HS 212, LA 302. LA 512Required of students in Landscape ArchitectureThe appraisal of plants as objects and their orderly arrangement for landscape effect. 'I‘ech-tlniqua for recording design, specifications, and cost estimates. (Correlation with LandscapqDesign and Landscape Construction courses.) Mr. Moore
LA 501, 502 Landscape Design V, VI 6,8 (4-81 ftPrerequisite: LA 402Required of fifth year students in Landscape ArchitectureLarge scale landscape design and ecological planning, analysis, and investigation. At leas:one research or thesis project. Messrs. Moore, Thurlow
LA 511 Landscape Construction 111 4 (2-6) 'Prerequisite: LA 312Required of fifth year students in Landscape ArchitectureLandscape structures, materials, and construction from LA 312. Office practice, procedure!ethics, and law; contracts, specifications, and bidding. Mr. Thurlom

Mathematics
Courses for Undergraduates ,
MA 101 Algebra and Trigonometry 5 (4-21f }Algebraic properties of real numbers; algebra of sets, mappings, functions and graphs. Properzlties of the complex number field. Applications to systems of equations both linear and quadm‘tic. Other topics in algebra including inequalities, variation, binomial theorem, progression;theory of equations and determinants, Trigonometric functions of a general angle, identiticand multiple angle relations, inverse trigonometric functions, graphs, solution of triangles belogarithms and slide rule with emphasis on the laws of sine: and cosines.
MA 102 Analytic Geometry and Calculus l 4 (3-2) fPrerequisite: MA 101Required of freshmen in the Schools of Engineering and Physical Sciences and Applied Mathcmatics. The first of three semesters of a unified course in analytic geometry and calculusTopics include rectangular coordinates in the plane, graphs and equations of lines, algc'braic curves, including the conic sections and others examined by general discussiormethods. Also introduced are functions, limits, continuity, diflerentiation of algebraic functionswith applications of derivatives and differentials.
MA 111 Algebra and Trigonometry 4 (3-2) fProperties of real numbers and basic postulates, algebra of sets, functions and graphs, com:plex numbers. Linear and quadratic systems of equations. Inequalities, variation, progressions?binomial theorem, theory of equations and determinants. Trigonometric functions, identities:slide rule and logarithm solution of right and oblique triangles.(Students are to take either MA 101 or MA 111, but not both)
MA 112 Analytic Geometry and Calculus A 4 (3-2) fPrerequisite: MA 111 or MA 101A unified course, beginning with elementary ideas in analytic geometry and calculus, witlthe introduction of additional work in trigonometry where needed; rectangular and polavcoordinate systems, fundamental locus problems, lines and conic sections, curve tracing, thtderivative, with applications to geometry and elementary practical problems. ‘
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AA 122 Mathematics of Finance and Elementary Statistics 4 (3-2) f s‘rerequisite: MA 101 or MX 111imple and compound interest, annuities and their applications to amortization and sinkingund problems, installment buying, calculation of premiums of life annuities and life insurance,iementary statistics.
'AA 201 Analytic Geometry and Calculus ll 4 (3-2) f I'rerequisite: MA 102 with a n inrmum grade of C){equired of sophomores in the Schools of Enfirineeriner and l’lrxsical §cilrrces and .‘tpplied(fathematics. The second of three semesters of a unified course in ilrtll\LiC gt )rnetrr and cal--ulus. Topics include indefinite and definite integrals of algebrric functitns and theirpplications; differentiation of transcendental functions; polar cotrduates, parametric equa-‘ions, curvilinear motion and cunature; formal integration; integratrrn by parts, substitution,nd partial fractions.
AA 202 Analytic Geometry and Calculus Ill 4 (3—2) f I’rerequisite: MA 201{equired of sophomores in the Schools of Engineering and Phrsical S<ientes and AppliedMathematics. The third of three semesters of a unified course in analxtie geometrv and cal-:ulus. Topics include areas, volumes, lengths of crrxes, centroids, m merits of inertian rectangular and polar coordinates; approximate integration, imprt per integrals, indetermi-1ate forms; infinite series and expansion of iuncti ms; solid annlrtrc geometry and partialliflerentiation, multiple integrals in rectangular, cylindrical and spherical coordinates.
MA 211, 212 Analytic Geometry and Calculus B, C 3 (2-2) f I3rerequisite: MA 112An integrated course in the fundamentals of calculus, including7 formal differentiation and.ntegration. Basic applications to geometry, rates, maxirna and minirr :1, arers, 'volumes, firstand second moments and centroids are included, Additional topics from analytic geometry, not:overed in MA 112, are introduced as needed as a basis for calculus.
MA 215 Introduction to Finite Mathematics 3 (31-0) f IThis course includes the following related topics: lilernentan srmbr lic lt uic and truth t.rhl<s,introrluction to sets and subsets, other numbtr HHCHIS, th partrtt urine: of ets, introdutt on toprobability theory and finite Stochastic processes, elementary linear prrtrttmrning and gametheory.
MA 301 Differential Equations I (3-0) f IPrerequisite: MA 202First order equations with variables separable; Euler‘s method of approximate solution; pthicaland geometrical applications. Linear equations of first order; Itppllulllnlt‘l, Linear equations ofhigher order with constant coefficients, solution by repeated linear first order equations, varia-tion of parameters. undetermined coefficients, operators. Systems of equ itious: Stalin: \nllitlblt‘i,applications to networks and dynamical systems. Introduction to series solutions; solutions byuse of analog computer.
*MA 302 Theory of Equation: 3 (3 0) fPrerequisite: MA 202Algebraic equations; isolation of roots, numerical approximations to roots, the Cradle method;application of approximation procedures to transcendental equations; systems of linear equa-trons, determinants and introduction to matrix theory.
‘MA 303 Differential Equations and Infinite Series 4 (4-0) aPrerequisite: MA 202 (Superior Student Program)Infinite series and Taylor expansions. First order equations with variables separable; Euler'smethod of approximate solution; physical and peometrital applications. linear equations offirst order; applications. Linear equations of higher order with (onstant coefficients, solutionby repeated linear first order equations, variation of parameters, undetermined coefficients,Operators. Systems of equations; scaling variables, applitntions to netwrnl/s and dynamical'Systems. Introduction to series-solutions; solutions by use of analog computer; non linear dif-ferential equations; dimensional analysis.(Students are to take either MA 301 or 303, but not both.)
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MA 335 Programming for Digital Computers 1 (0-3) f:Prerequisites: MA 201 or MA 211 and junior standingProgramming for digital computers. Construction and use of flow charts, use of a compiler:and assembly program and machine language instructions.

Courses for Advanced Undergraduates
MA 401 Intermediate Differential Equations 3 (3-0) 5Prerequisite: MA 301 ‘Theory of linear independence of solutions of linear differential equations, variation of pmeters, superposition integral. simultaneous linear differential equations by transform methodseries solutions, special functions (Bessel, Legendre, etc.), orthogonal functions, and partialdifferential equations by separation of variables.
MA 403 Fundamental Concepts of Algebra 3 (3-0)Prerequisite: MA 202 or MA 212Integers; integral domains; rational numbers; fields, rings, groups. Boolean algebra.
MA 404 Fundamental Concepts of Geometry 3 (3-0)Prerequisite: MA 202 or MA 212Foundations of geometry; laws of logic; affine geometry; geometric transformations; homogeneoutcoordinates; comparison of Euclidean and non-Euclidean geometries.
MA 405 Introduction to Determinants and Matrices 3 (3-0) f:Prerequisite: MA 202 or MA 212Properties of determinants, theorems of Laplace and Jacobi, systems of linear equations. Elemerr:tary operations with matrices inverse, rank, characteristic roots and eigenvectors. Introductionto algebraic forms.
MA 421 Theory of Probability I 3 (3-0) “1Prerequisite: MA 301 or consent of departmentDefinitions, discrete and continuous sample spaces, combinatorial analysis, Stirling’s formulz.‘simple occupancy and ordering problems, conditional probability, repeated trials, compounoexperiments, Bayes' theorem, binomial, Poisson and normal distributions, the probability itrrtegral, random variables, expectation.
MA 433 History of Mathematics 3 (3-0) NPrerequisite: MA 202 or MA 212Evolution of the number system; trends in the development of modern mathematics; livs‘land contributions of outstanding mathematicians.
MA 441 Advanced Calculus l 3 (3-0) HPrerequisites: MA 301 and, preferably, a B-average in all mathematics coursesVectors, differential calculus of functions of several variables, vector differential calculus.
MA 491 Reading1n Honors Mathematics 2 toPrerequisites: Membership in Honors Program and pennission of department chairmanThis is a reading course for exceptionally able students at the junior and senior levels. 1will follow the English precedent in university education so that the student will read i:some area of advanced mathematics, will present a written report of his reading, and will stan:an examination on it.

Courses for Graduates and Advanced Undergraduates
iMA 5'12 Advanced Calculus II 3 (3-0) H"Prerequisite: MA 511Vector integral calculus, infinite series, integral calculus of functions of several variables.
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MA 513 Advanced Calculus Ill 3 (3-0) f IPrerequisite: MA 512Functions of a complex variable, partial differential equations, Fourier series.
MA 514 Methods of Applied Mathematics 3 (3-0) IPrerequisite: MA 512Introduction to difierence equations, integral equations, and calculus of variations.
MA 516 Principles of Mathematical Analysis 3 (3-0) 1Prerequisite: MA 512The real number system, elements of set theory, limits, continuity, differentiation, Reimann-Stieltjes integration, sequences of functions, fundamentals of Lebesque theory, topological andmetric spaces.
MA 517 Introduction to Point-Set Topology 3 (3-0) IPrerequisite: MA 516A study of basic set~theoretic and general topological notions of modern mathematics. Topicsinclude set theory and cardinal numbers, topological spaces, metric spaces, and elementarydiscussion of function spaces.
MA 523 Theory of Probability ll 3 (3-0) IPrerequisites: MA 405 and MA 522Binomial, Poisson, and normal distributions, law of large numbers, recurrent events renewaltheory, Markov chains. Characteristic function and distribution functions, simple stochasticprocesses. Introduction to game theory and linear programming.
MA 527 Numerical Analysis I 3 (3-0) f IPrerequisite: MA 511Numerical solution of equations, introduction to the theory of errors, finitevdifference tablesand the theory of interpolation, numerical integration, numerical differentiation, and elementsof difference calculus.
MA 528 Numerical Analysis 11 3 (3-0) IPrerequisite: MA 527Difference operators, summation procedures, numerical solution of ordinary differential equa-tions, least-squares polynomial approximation, and Gaussian quadrature.
MA 532 Differential Equations ll 3 (3-0) IPrerequisite: MA 511Phase-plane concepts; elementary critical points and stability theory; second order linear equa-tions with variable coefficients; general linear autonomous systems; forced oscillations oflinear systems; the method of Frobenius; Bessel, Legendre and hypergeometric functions;regular singular points; Sturm-Liouville systems; eigenvalue problems and generalized Fourierexpansions; existence and uniqueness theorems.
MA 536 Logic for Digital Computers 3 (3-01 5Prerequisite: MA 511Introduction to logic and formal languages of digital computers, algorithms, compilers, andheuristic programming.
MA 537 Non-numeric Uses of Computers 3 (3-0) sPrerequisite: MA 536The use of computers in problems not involving numerical analysis. Formal differentiation andintegration, algebraic models, combinatorics, theorem proving and decision making. Problems0f mechanical translation. Special computers.
MA 555 (PY 555) Principles of Astrodynamics 3 (3'0)Prereqmsites: MA 511, either PY 401 or EM 312The differential equations of motion in two-body problems and their integrals; orbit theory;Integrals of the n-body problem; differential equations of friction of natural and artificialsatellites and their approximate solutions. Mr. Musen
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Courses for Graduates Only
MA 602 Partial Differential Equations 3 (3-0) IPrerequisite: MA 512Ordinary differential equations in more than two variables, partial differential equations ofthe first order, partial differential equations of the second order, Laplace's equation, thewave equation, the diffusion equation.
MA 605 Non-Linear Differential Equations 3 (3-0) fPrerequisites: MA 512, MA 532Phase plane and phase space concepts: existence and uniqueness theorems; continuity, analyticand difierentiability properties of solution; properties of linear systems; stability in non-linearsystems; topological methods; perturbations of periodic solutions; asymptotic methods andresonance problems. Mr. Struble
MA 608 Integral Equations 3 (3-0)Alternate summer:Prerequisites: MA 512, MA 532Linear Volterra intergral equations of the first and second kinds. Relationship to linear differ-ential initial value problems. Special Volterra equations of the convolution type. SingularVolterra equations. Linear Fredholm integral equations of the first and second kind. Basictheory. Symmetric kernels. Hilbert—Schmidt theory (generalizations). Mr. VVinton
MA 6'” Complex Variable Theory and Applications I 3 (3-0) fPrerequisite: MA 512Elementary functions; analytic functions and Cauchy-Riemann equations; conformal map-ping and applications; Taylor and Laurent series; contour integration and residue theory; theSchwarz-Christofl’el transformation. Mr. Bullock
MA 612 Complex Variable Theory and Applications ll 3 (3-0) IPrerequisite: MA 611Conformal mapping and applications to flow phenomena; multiple-valued functions andRiemann surfaces; further applications of residue theory; analytic continuation; infinite seriesand asymptotic expansions; elliptic functions and other special functions in the complexdomain; structure of functions. Mr. Bullock
MA 615 Theory of Functions of a Real Variable I Alternate years 3 (3-0) fPrerequisite: MA 512Sets and spaces; continuity and differentiability of real functions. Mr. Harrington
MA 616 Theory of Functions of a Real Variable ll Alternate years 3 (3-0) !Prerequisite: MA 615Measure, measurable sets and functions, theory of Lebesque integration. Mr. Harrington
MA 621 Introduction to Modern Abstract Algebra 3 (3-0) fPrerequisite: MA 512A study of the abstract structure and properties of groups, rings and ideals, and fields.Messrs. Nahikian, Park, Wahab
MA 622 Vector Spaces and Matrices 3 (3-0) IPrerequisite: MA 511A study of vector spaces and their relation to the theory of matrices. Matrix inversion, lineartransformations, including similarity and orthogonal transformations, canonical forms. Prop-erties of the characteristic and reduced characteristic function. Elementary divisors andfunctions of matrices. Applications to systems of diflerential equations.Messrs. Nahikian, Park, Wahab
MA 625 Introduction to Differential Geometry Alternate summer: 3 (3-0)Prerequisite: MA 512Theory of curves and surfaces in 3-dimensiona1 euclidean space with special reference to thoseiproperties invariant under the rigid body motions. Messrs. Levine, Wintofli
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MA 632 Operational Mathematics I 3 (3—0) fmorequisite: MA 513 or MA 611LLaplace transform with theory and application to problems in ordinary and partial differen-rtial equations arising from engineering and physics problems; Fourier integral and Fourier:transforms and applications. Messrs. Cell, Harrington
MA 633 Operational Mathematics ll 3 (3-0) sPrerequisite: MA 632Extended development of the Laplace and Fourier transforms and their uses in the solutionIf problems in ordinary and partial differential equations and in difference equations; Sturm—.Liouville systems; advanced theory in ordinary and partial differential equations; other infi-finite and finite transforms and their applications. Messrs. Cell, Harrington
MA 635 Mathematics of Computers 3 (3-0) sfPrerequisites: MA 528, MA 512, MA 335; Corequisite: MA 405 or MA 622.The development of methods for the solution of selected problems involving matrices; integral"rational equations; ordinary and partial dii’erential equations. Particular attention is paid.to the question of convergence and stability; examples solved on the IBM 650.
MA 641 Calculus of Variations Alternate summer: 3 (3-0)”Prerequisite: MA 512The simplest problem of the calculus of variations in detail; variable endpoints; isoperimetric.problems; Hamilton's principle; least action principle; introduction to the theory of linearintegral equations of the Volterra and Fredholm types. Mr. Winton
MA 651 Expansion of Functions Alternate summers 3 (3-0)P’Prerequisites: MA 611, 633 or equivalentExpansion of functions of one or more variables in Taylor series; asymptotic series; infinite“products, partial fractions, continued fractions, series of orthogonal functions; applications inordinary partial differential equations, difference equations and integral equations.Messrs. Cell, Harrington
NMA 655 Mathematics of Astrodynamics I 3 (3-0)JPrerequisite: MA 532 or MA 605ZTwo-body problem and its integrals, differential equations 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 ofHansen, Hill, and Brouwer, theory of resonance. Mr. Musen
~MA 656 Mathematics of Astrodynamics II 3 (3-0)jPrerequisite: MA 655[Theories of artificial satellites, influence of the sun and moon on the motion of artificial:satellites, orbit stability, lunar theories. Mr. Musen
WMA 661 Tensor Analysis I 3 (3-0) 5‘Prerequisite: MA 512.‘The basic theory, tensor algebra, tensor calculus; invariants of quadratic differential forms;’Icovariant differentiation; geometric applications, Reimannian spaces; generalized vector analy-Mis. Mr. Levine
i'MA 662 Tensor Analysis ll 3 (3-0) I"Prerequisite: MA 661Continuation of MA 661. Physical applications; dynamics, Legrange's equations, the geometry0f dynamics, cofiguration spaces. Further applications to electromagnetic theory and elasticity.Mr. Levine
.VMA 681 Special Topics in Analysis up to 6 hours credit
tMA 683 Special Topics in Algebra Up to 6 hours credit
‘MA 685 Special Topics in Numerical Analysis up to 6 hours credit
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MA 687 Special Topics in Geometry up to 6 hours credit
MA 689 Special Topics in Applied Mathematics up to 6 hours credit'Ihe above courses, MA G\l .\I \ GHQ, afford opportunities for graduate students to study ad-vanced topics in mathematics under the direction of members of the graduate staff. Thesewill on Otcasinn consist of one of several areas such as, for example, adsanced theory ofpartial (liilcrential equations, topology, mathematics of plasticity or of viscoelasticity, mathe-matics of (rhital mechanics.
MA 691 Research in Mathematics Credits by arrangmentPrerequisites: Graduate standing and approval of ad\iscrIndividual research in the field of mathematics.

Mathematics and Science Education
(See Education)

Mechanical Engineering
Courses for Undergraduates
ME 101, ME 102 Engineering Graphics 1, ll 2 ”-3) f5Corequisite: MA 101 or MA 111The objective of these courses is to teach the student the proper methods, techniques, andprocedures of expression and interpreting data in this medium of communication, Theoriesand common practices are used to emphasize instrument practice, geometrical construction,freehand technical sketching, completion of prepared worksheets, sections, projections, auxili.ary views, pictorial views, diagramatic sketches and drawings using standard symbols. chartsand graphs, and blueprint reading. Special emphasis will be placed upon visualization in theanalysis and solution of geometrical magnitudes represented by points, lines, planes, andsolids; intersection and development of flat and curved surfaces.
ME 301 Engineering Thermodynamics l 3 (3-0) isPrerequisites: MA 202 and FY 201A study of energy and energy transformations; the First and Second Laws applied to systemsand to control volumes; thermodynamic properties of systems; property changes occurring.resulting from charges in state; availability of energy.
ME 302 Engineering Thermodynamics ll 3 (3-01 5Prerequisite: ME 301A continuation of engineering thermodynamics I for Mechanical Engineering juniors. ThermO-dynamics of mixtures; chemical thermodynamics; thermodynamics of fluid flow; vapor andgas cycles; applications to compressors, internal combustion engines, steam and gas turbinCS,refrigeration.
ME 303 Engineering Thermodynamics Ill 3 (3-0) 5Prerequisite: ME 301A continuation of engineering thermodynamics I for non-Mechanical Engineering juniors.Thermodynamics of mixtures; thermodynamics of fluid flow; heat transfer; vapor and gascycles and applications.
ME 304 Fundamentals of Heat Power 3 (3-0) fPrerequisite: PY 211Energy and energy transformations, including a brief discussion of measurements of quan-tities involved. Properties of working substances, particularly steam. Elementary combustionof fuels. Steam power cycles and applications to steam turbines. Elements of heat transfer.
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ME 305 Mechanical Engineering Laboratory 1 1 (0-3) tSorequisite: ME 301.Theory and principles involved in instrumentation and measurements. Limitation and sourcesat error of each technique studied. Utilization of the instrumentation in predeterminedsituations that exhibit the essential characteristics of the instrumentation. Consideration of.:ransient and steady state techniques. Areas of study: pyrometric measurements, piezo meas-urements and measurements of flow properties.
ME 306 Mechanical Engineering Laboratory ll 1 (0-3) IPrerequisite: ME 305; Corequisites: EM 301 and ME 312-A continuation of ME 305 with emphasis on measurements of kinematic quantities, measure:ments of thermophysical properties and energy measurements. Treatment of experimentalLiata.
ME 311 Kinematics 3 (3-0) tEorequisite: EM 301Required of juniors in Mechanical Engineering.The application of the principles of kinematics to the field of Mechanical Engineering.
ME 312 Dynamic Analysis 3 (3-0) IPrerequisites: ME 311 and MA 301Required of juniors in Mechanical EngineeringThe application of rational dynamics to the field of mechanical engineering; the science of'motions resulting from any force, and of the forces required to produce motions.
ME 352 Aerodynamic: 3 (3-0) IPrerequisites: EM 200 and MA 301Fundamental concepts underlying experimental aerodynamics, the aerodynamicist's data,elementary flow theory, Reynolds number and the effect of viscosity, Mach number andcompressibility, finite wing theory.
“ME 361 Aerospace Technology 3 (3-0) IPrerequisites: PY 202, EM 301, and MA 301An introduction to the principles of flight in and beyond the atmosphere. Includes the ele-ments of aerodynamics of flight, the reentry problem, flight dynamics, guidance and control,power generation in space, manned and unmanned space flight and life support systems.
‘ME 401 Power Plants 3 (3-0) f IPrerequisite: ME 302Required of seniors in Mechanical EngineeringA study of the basic technical principles of the transformation of energy into useful formsand the study of the fundamental sciences leading to engineering decisions of selection andarrangement of energy transforming equipment. Various types and kinds of plants. Energybalance and significance upon the proper selection of elements in the power plan. Economic'selection of components. Factors affecting the cost of power and the elements which enter into'the problems arriving at monetary electric rates.
“ME 405 Mechanical Engineering Laboratory ill 1 (0-3) fPrerequisite: ME 306Experimental analysis of engineering systems. Selection of appropriate instrumentation andanalysis of predetermined small scale engineering systems designed for flexibility and widevariation of parameters Experiments cover the gamut of mechanical engineering activity.
'ME 406 Mechanical Engineering Laboratory IV 1 (0-3) IPrerequisite: ME 403Individual or small group investigation of an original problem. A project type of program.
'ME 410 Jet Propulsion 3 (3-0) IPrerequisite: ME 302 and ME 352 or EM 303Application of fundamental principles of thermodynamics and the mechanics of a compres«sihle fluid to the processes of jet'propulsion and turbo—propeller aircraft; the effect of per-formance of components on performance of engine; analysis of engine pcrfomiance para-meters.
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ME 4‘” Machine Design I 3 (3-OlfPrerequisites: ME 312 and EM 301Required of seniors in Mechanical EngineeringBasic principles of the mechanical sciences applied to the analysis of machines, devices, andmechanical systems. State of stress, state of strain, elasticity, working stresses, stress concen-tration, fatigue, impact and shock, plasticity, thermal stress. wear, lubrication and contactstress.
ME 412 Machine Design ll 3 (3-0) ;Prerequisite: ME 411Required of seniors in Mechanical EngineeringSynthesis of machines, devices, and mechanical systems. The specification of systems, formu-lation of region of design, synthesis of elements, complete analysis of the ensemble, evaluationand closure of the design. Project activity with research emphasis.
ME 421 Aerospace Propulsion Systems 3 (3-0) IPrerequisites: ME 361 and ME 302A study of propulsion systems and their relation to the various flight regimes and spacemissions. The principles of thrust generation, the control, and the performance of variouspropulsion systems will be considered.
ME 435 Industrial Automatic Controls 3 (3-0) f or IPrerequisites: ME 501 and MA 301Introduction to concept of automatic controls; fundamentals of two-position, proportional,floating and rate modes of control with a graphical and analytical presentation of each.Theoretical considerations of the process and an introduction to system analysis.
ME 441 Technical Seminar 1 (1-0) f or I1Prerequisite: Graduating senior standingMeetings once a week for the delivery and discussion of student papers on topics of current:interest in Mechanical Engineering.
ME 446 Performance of Hypervelocity Vehicles 3 (3-0) HPrerequisites: ME 361, ME 352The application of the aerospace sciences to the estimation of the performance stability and:control of hypervelocity vehicles.
ME 451 Introduction to Rocketry 3 (3-0) t or uPrerequisites: ME 301 and 352 or equivalentBasic principles of rocket propulsion. Consideration of the significance and use of parameters 2‘such as specific impulse, characteristic velocity, thrust coefficient. General description of liquid,solid and hybrid power plants. Performance calculations and design considerations.
ME 453 Applied Aerodynamics 3 (3-0) f‘Prerequisite: ME 352Determination of design data, tunnel wall and ground effect interference corrections, span--wise and chordwise load distributions, performance estimation, and stability and control.analysis. Attention is given to transonic and supersonic aerodynamics.
ME 465, 466 Aerospace Engineering Laboratory 1 (0-3) fl!Prerequisite: ME 361Laboratory experience in wind tunnel experimentation, structural testing, environmental test-:1ing, and instrumentation for flight in and beyond the atmosphere. 3
ME 469 Spacecraft Structures 3 (3-0) fPrerequisites: ME 361 and EM 301To provide the basic structural background necessary to the design of light weight structures:for flight in and beyond the atmosphere.
ME 471 Aircraft and Missile Design 3 ('1-6) 5.Prerequisites: ME 361, ME 352Elements of the design of modern aircraft and high-speed missile configuration to meet pre-'scribed aerodynamic, structural, performance, and stability specifications.
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“ME 472 Spacecraft Design 3 (1-6) I"Prerequisite: ME 3611A study of flight requirements leading to determination of flight criteria and the specifica-;tions of spacecraft systems. The application of aerospace sciences to the design of space-:craft.

ICourses for Graduates and Advanced Undergraduates
ME 501 Steam and Gas Turbines 3 (3—0) 9,Prerequisites: ME 302 and EM 303 or ME 852[Fundamental analysis of the theory and design of turbomachinery flow passages: control anduperformance of turbomachinery; gas~turbine engine processes.
JME 502 Heat Transfer 3 (3-0) t or IPrerequisites: ME 301 and MA 301{A study of the fundamental laws of heat transfer by conducting convection and radiation;‘steady and unsteady states heat transfer.
*ME 503, 504 Elements of Nuclear Power Generation I, ll 3 (3-0) 5 I*Prerequisite: CHE 521Engineering analysis and calculations involved in the elements of nuclear power generation'including ideal and actual power cycles, prime movers and appurtenances Elements of thecost of power and the engineering economics of selection of equipment. The nuclear reactordevelopment and status as a source of power including a critical review of recent develop-:ments.
“ME 507, 508 Internal Combustion Engine Fundamentals 3 (3-0) f IPrerequisite: ME 302The fundamentals common to internal combustion engine cycles of operation. The Otto‘engine: carburetion, fuel distribution, flame propagation, normal and knocking combustion,throttling, pumping, valve and spark timing, and altitude effects; the Diesel engine: injec-tion and spray formation fuel rating, atomization, penetration, diesel knock, combustion, pre-combustion, and scavenging as applied to reciprocating and rotary engines.
"ME 515 Experimental Stress Analysis (2—3) fPrerequisite: ME 312Theoretical and experimental techniques of strain and stress analysis, with experimental em-phasis on electrical strain gages and instrumentation, brittle coatings, grid methods. andphotoelasticity. Laboratory includes a full experimental investigation and report of a [3101)-.lem chosen by the student under the guidance of the instructor.
iIME 516 Photoelastieity 3 (2—3) I'Prerequisite: ME 515Two and three-dimensional photoelasticity; the stress-optic law, isochromatics, isoclinics,stress trajectories, fractional orders of interference; three dimensional techniques, oblique in-cidence, rotational and thickness effects; determination of principal stresses at interior points;.laboratory investigations.
"ME 517 Lubrication 3 (2-3) IgPrerequisite: EM 803’The theory of hydrodynamic lubrication; Reynold's equation, the Sommerfield integration,'Cfl'ect of variable lubricant properties and energy equation for temperature rise. Properties oflubricants. Application to design of bearings. Boundary lubrication.
‘ME 521 Aerothermodynamics 3 (3-0) f or IPrerequisites: ME 301, MA 301 and EM 303 or ME 352i An examination of the basic concepts of gas dynamics such as the continuum, domain ofvapplicability of continuum, acoustic velocity, compressibility ellects, 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 problemI.
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ME 541, 542 Aerodynamic Heating 3 (3-0) f:Prerequisites: MA 51] and ME 311 or equivalentA detailed study of the latest theoretical and experimental findings of the compressiblelaminar and turbulent boundary layers “ith spltial attention to the aerodinamic heatingproblem; application of theory in the analysis and design of aerospace hardnare.
ME 545, 546 Project Work in Mechanical Engineering I, ll 2 (0-4) f or 3Individual or small git 1p imestitzatiw of a pi hlem summing from a n ntual st ident facultvinterest Emphasis is plated on Iiniding a situation for exp] iting student curiosity.
ME 551 Flying Qualities 3 (3-0) fPlt‘itquixilt': Ml‘. ‘933anluatun of mini: qualities of airplanes, important factors and Criteria for design, analvsisof Siltlx li\el and SEILL free contrtl and stability, maneuxering stability, lateral controllability,and stick f< rce determination.
ME 552 Aircraft Applied Loads 3 (3-0) fPrerequisite: ME 153Determination of aerothnamics loads, maneuvering and gust loads, Vt: diagram, spamvisedistributions on unswcpt and swept wings, dynamic [light loads. Consideration of the loadmodilitations in the transonic flight range.
ME 553 Propeller and Rotary Wing Design 3 (3-0) 1Prerequisite: ME 43sA studv of the design of aircraft propellers and rotary wing theorv and design, Discussion olproblems of performance evaluation, control and stability, as applied to rotating wing air~craft.
ME 554 Advanced Aerodynamic Theory (3-0) 2Prerequisite: ME 352Development of fundamental aerodynamic theory. Emphasis upon mathematical analvsis ancderivation of equations of motion, airfoil theory and comparison with experimental resultsIntroduction to supersonic flow theory.
ME 562 Advanced Aircraft Structures 3 (3-0)!Development of methods of stress analvsis for aircraft structures, special problems in structural design, stiffened panels, rigid frames, indeterminate structures, general relaxation theory
ME 571 Air Conditioning (3-0)Prerequisite: ME 302A fundamental study of summer and winter air conditioning including temperature, humidityair velocity and distribution.
ME 572 Refrigeration 3 (3-0)Prerequisite: ME 302A thermodynamic analysis of the simple, compound, centrifugal and multiple effect comprestion systems, the steam jet system and the absorption system of refrigeration.
ME 581, 582 Hypersonic Aerodynamics 3 (3-0) fPrerequisites: MA 512 and ME 352 or equivalentA detailed study of the latest theoretical and experimental findings in hypersonic aerUdynamics.

Courses for Graduates Only
ME 601 Advanced Engineering Thermodynamics 3 (3-0)Prerequisite: ME 302 or ME 303First and Second Laws; theory of variable specific heats; general equations of thermodynamic:characteristic equations of state; reduced coordinates: prediction of properties of gases anvapors; chemical equilibrium; metastables; thermodynamics of fluid flow.

l
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E 602 Statistical Thermodynamics 3 (3-0) .serequisites: ME 601 and MA 511andamental principles of kinetic theory, quantum mechanics, statistical mechanics and ir-:versible phenomena with particular reference to thermodynamics systems and processes. Thenclusions of the classical thermodynamics are analyzed and established from the micro-opic viewpoint.
E 603 Advancedl Power Plants 3 (3-0) ferequisite: ME 401critical analysis of the energy balance of thermal power plants; thermodynamics andonomic evaluation of alternate schemes of development; study of recent developments ine production of power.
E 605 Aerothermochemistry 3 (3-0) I‘erequisites: ME 601 and MA 511 or equivalentgeneralized treatment of combustion thermodynamics including derivation of thermo—Inamics quantities by the method of Jacobians, criteria for thermodynamic equilibrium,Imputation of equilibrium composition and adiabatic flame temperature. Introduction toassical chemical kinetics. Conservation equations for a reacting system, detonation and doIgration. Theories of flame propagation, flame stabilization, and turbulent combustion.
E 606 Advanced Gas Dynamics 3 (3-0) I'erequisites: ME 521, ME 601 and MA 511‘he general conservation equations of gas dynamics from a differential and integral point ofcw. Hyperbolic compressible flow equations, unsteady one dimensional flows. the non-aear problem of shock wave formation, isentrophic plane flow, (low in nozzles and jets,.rbulent flow.
E 608 Advanced Heat Transfer I 3 (3-0) t:erequisite: ME 502 or equivalentJndamental aspects, from an advanced viewpoint, will be considered in the conduction of:at through solids, convection phenomena, and the measurement and prediction of ammo:iate physical properties. Boundary value problems arising in heat conduction will be ex-nined and both numerical and function solution techniques developed. Internal and ex-rnal boundary layer analyses will be made on a variety of representative convection situa-ans.
E 609 Advanced Heat Transfer ll 3 (3—0) Irerequisite: ME 608dvanced topics in the nonisothermal flow of fluids through channels will be investigated1' Slug, laminar, transitional and turbulent conditions. The influence of mass transfer on)W and heat transfer processes will be considered. Radiation exchange processes betweenIlid surfaces and solid surfaces and gasses both stationary and moving will be discussed.
IE 610 Advanced Topics in Heat Transfer 3 (3-0) trerequisite: ME 609his course constitutes a study of recent developments in heat transfer and related areas. itanticipated that the course content will change from semester to semester.
lE 611,612 Advanced Machine Design I, ll 3 (3-0) t srerequisite: ME 412ineznatics of mechanical media, the stress tensor, the tensor of strains, elasticity, plasticity,.me-dependent behavior; theories of failure, working stresses; shock and steady dynamic load-1g, creep, stress concentration, thermal stress, contact stresses; energy theories, finite diil’er-rice and relaxation methods, hydrodynamic lubrication. Application to the design of machine‘Mm, shafts, bearings, gears, springs, cams, etc.
‘5 613 Mechanics of Machinery 3 (3-0) t'ITCrcquisites: ME 312 and MA 512cctor dynamics, d'Alembert's principle, Lagranges equations rigid kinematics, Euler's angles,lgld rotation, Coriolis accelerations, the inertia tensor. Application to mechanisms, gyro—"“P‘:s guidance and control systems, rotating and reriprocating devices.
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ME 614 Mechanical Transient: and Machine Vibration! 3 (3-0))Prerequisites: ME 312 or EM 545 and MA 512Dynamic loads in mechanical media are considered in two categories—steady vibrations a:transient shock and impact, The Lagrange equations and the wave equation are employ1to study internal stresses and displacements in mechanical devices which result from su.loading.
ME 615 Aeroelasticity l 33Prerequisites: MA 541, ME 411 or ME 459, ME 521Deformations of aero structures under static and dynamic loads, natural mode shapes at:frequencies; two and three dimensional incompressible flow, wings, and bodies in unstea:flow; statis aeroelastic phenomena.
ME 616 Aeroelasticity ll 0‘Prerequisites: MA 511, ME 615Flutter; dynamic response phenomena such as transient landing stresses, gusts, continua;atmospheric turbulence; aeroelastic model theory, model design and construction.
ME 617 Plates and Shells in Mechanical Design 3 (3-0DPrerequisites: MA 511 and ME 611The concept of members which are thin in one dimension, that is, plates and shells,applied to mechanical design with particular emphasis on type of loading, conditionsservice, and compliance of the member to its environment.
ME 631 Applications of Ultrasonics to Engineering Researrh 3 (3-0»Prerequisites: MA 511 and EE 832The technique and theory of propagation of ultrasonics in liquids, gases and solids. Develdment of ultrasonic transducers, the elastic piezoelectric, and dielectric relationships. Ulu:sonic applications of asdic or sonor, cavitation, emulsification, soldering, welding, and acouszzproperties of gases, liquids and solids.
ME 641 Mechanical Engineering Seminar 1 oriiFaculty and graduate student discussions centered around current research problems andvanced engineering theories.
ME 642 Advanced Topics in Mechanical Engineering 1 to 6 credits f on:Prerequisite: Graduate standingFaculty and graduate student discussions of advanced topics in contemporary MechanicEngineering.
ME 645 Mechanical Engineering Research Credits by arrangemaPrerequisites: Graduate standing in Mechanical Engineering and approval of adviserIndividual research in the field of Mechanical Engineering.
ME 651 Principles of Fluid Motion 3 (3-01Prerequisite: ME 352 or equivalent; Corequisite: MA 511Fundamental principles of fluid dynamics. Mathematical methods of analysis are emphasizcPotential flow theory development with introduction to the effects of viscosity and compl‘.sibility. Two dimensional and three dimensional pheonomena are considered.
ME 652 Dynamics of Compressible Flow 3 (3-01Prerequisite: ME 521 or equivalent; Corequisite: MA 511Properties of compressible fluids, equation of motion of one-dimensional motion, chantflows, shock wave theory, methods of observation, and flows at transonic speeds.
ME 653 Supersonic Aerodynamics 3 15-0-Prerequisite: ME 652Equations of motion in supersonic flow, Prandtl—Meyer turns, method characteristics, h0(‘graph plane, supersonic wind tunnels, supersonic airfoil theory, and boundary layer shC‘interaction.
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654 Dynamics of Viscous Fluids 3 (3-0) Irequisite: ME 555 or equivalent; Corequisite: MA 511~'elopment of the Navier-Stokes equations and the boundary layer theory. Laminar andJulent boundary layers in theory and experiment, flow separation, and transition.

‘660 Acre-Mechanical Engineering Problems 3 (3—0) Irequisites: ME 502, MA 514, 543 or equivalentivation of governing equations and set-up of representatiye problems in heat transfer, gasamics and magneto hydrodynamics; review of techniques for solving these problems.'oduction of other techniques such as method of steepest descent, method of Weincr-Hopf.ational methods and others. Phase-space and function space concepts will be introduced. Purpose of the course in the graduate program to strengthen the analytical techniqueslithe students in dealing with aero-mechanical engineering problems so that in their laterlies more emphasis may be put on formulation of new problems and physical interpre~on of new results.
661, 662 Aerospace Energy Systems 3 (3-0) f Irequisites: MA 512, ME 521, PY 407 or equivalent.tudy of energy systems appropriate to the varied requirements of space operations. In—:las analysis of chemical, nuclear and solar energy sources and the theory of their adapta—l to operational requirements for propulsion and auxiliary power, cooling requirements,slants and materials.

1671, 672 Advanced Air Conditioning Design I, ll 3 (3-0) f Irequisites: ME 571 and ME 572:design of heating and air conditioning systems; the preparation of specifications and per-nance tests on heating and air conditioning equipment.
{691, 692 Advanced Spacecraft Design 3 (3-0) f Irequisites: ME 542, ME 582 and MA 512Ilysis and design of spacecraft including system design criteria. acceleration tolerance,7 environment, thermal requirements, criteria for configuration design, aerodynamic de-, heating rates, thermostructural design, boost phase, de-orbit, entry corridor, lift modula-., rolling entry, glide phase, maneuvering and landing, stability and control, thermaltection system, materials, instrumentation, and life support systems.

Metallurgical Engineering
urses for Undergraduates
VA 201, 202 Structure and Properties of Engineering Materials I, ll 3 (2-3) f Irequisite: CH 103n introduction to the fundamental physical principles governing the structure and con-Jtion of metallic and non—metallic materials of construction, and the relation of theseiciples to the control of properties.mporant applications of engineering materials and criteria for selection of materials.
A 321 Metallurgy 3 (2-3) Igrequisite: CH 103mineral course in physical metallurgy including laboratory work.2 constitution, structure, and properties of metals and alloys.
4 331, 332 Physical Metallurgy I, ll 3 (3-0) f Irequisites: CH 103, MIM 201{uired of juniors in MTE3 fundamental principles of physical metallurgy with emphasis on correlation between’ICUH'C. constitution, and properties of metals and alloys. A systematic development of'tnetallurgical aspects of atomic and crystalline structure, solid solution, diffusion, preci-ltIon hardening, elastic and plastic behavior, and recrystallization.
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MIM 401, 402 Metallurgical Operations I, ll 4 (3-3) f-l’ieiequisite: MIM 332A systernatized treatment of the fundamental operations involved in the production anfabrication of metals and alloys. Part 1 deals primarily with procedures and operations enplowd in chemical or extractixe metallurgy. Part 11 covers the operations of physical at:mechanical metallurgy.
MIM 421, 422 Metallurgy I, ll 2 (2-0) f'Prerequisite: CH 103Required of seniors in ME and NBAThe constitution, structure and properties of engineering ferrous and non‘ferrous metals at:alloys; influences of mechanical working and heat treatment; physical testing, corrosion at:its prevention. Laboratory work included in second semester.
MIM 423 Metallurgical Laboratory 1 (0-3) f}Corequisite: MIM 42l 0r MIM 422Laboratory work to accompany Metallurgy I, II
MIM 431, 432 Metallagraphy I, II 3 (2-3) f"Prerequisite: MIM 332An intensixe study of the principles and techniques for examination and correlation of. tstructure, constitution, and properties of metals and alloys.
MIM 445, 446 Experimental Engineering I, ll 3 (1-6) fPrerequisite: MIM 4‘22 or approval of instructorArhanced engineering principles applied to a specific project dealing with metallurgy, mett‘lography, or general experimental work. A seminar period provided and a written repcrequired.
MIM 451, 452 Metallurgical Engineering Seminar 1 (1-0) lPrerequisite: Senior standing in MTEReports and discussion of special topics in metallurgical engineering and related subjects.

Courses for Graduates and Advanced Undergraduates
MIM 521, 522 Advanced Physical Metallurgy I, ll 3 (3-0llPrerequisite: MIM 422 or MIM 432Theories concerning behavior and control of engineering alloys, reaction rates in the solstate and alloy influences; current heat treating practices, surface treatments; behaviormetals at high and low temperatures; special purpose alloys; powder metallurgy; reviewmodern equipment and methods for the study of metals.
MIM 523, 524 Metallurgical Factors in Design 3 (3—0“Prerequisite: MIM 422A study of the metallurgical factors that must be considered in using metals in design.
MIM 541, 542 Principles of Corrosion I, II 3 (2-3) 1Prerequisite: MIM 422The fundamentals of metalic corrosion and passivity. The electrochemical nature of corrosiattack, basic forms of corrosion. corrosion rate factors, methods of corrosion protectiCLaboratory work included.
MIM 545, 546 Advanced Metallurgical Experiments i, ll 3 (1-6“Prerequisite: MIM 422 or approval of instructorAdvanced engineering principles applied to a specific experimental metallurgical project.seminar period is provided and a written report is required.
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IIM 561 Advanced Structure and Properties of Materials 3 (2-3) t:erequisite: MIM 422‘systematic treatment of the fundamental physico-chemical principles governing the con-itution of both metallic and ceramic materials. Correlation of these principles with physical,:echanical and chemical properties of materials. Particular emphasis is placed upon ma-Iials of construction for nuclear reactors. Lecture and laboratory.
IIM 562 Materials Problems in Nuclear Engineering 3 (2-3) Iserequisite: MIM 561pgineering aspects of problems involved in the selection and application of reactor materials.oecific attention is given to elevated temperature behavior, fatigue, corrosion, irradiationimage, and the fabrication and processing of these materials. Lecture and laboratory.

hourses for Graduates Only
*lM 651, 652 Theory and Structure of Metals 3 (3-0) f ::erequisite: MIM 522n advanced interpretation of the development of theories of the metallic state with em-nasis on modern physical concepts. Topics include theory of crystallinity, bonding forces,ability of metallic structures, diffusion, and dislocation theory.
|lM 695 Metallurgical Engineering Research Credits by arrangementidependent investigation of an appropriate problem in Metallurgical Engineering. A report1 this investigation is required as a graduate thesis.

Military Science
ne Basic Course
S 101 Military Science I 1 (1-1) fiassroom instruction is given in individual weapons and marksmanship, and organization of6 Army. On the drill field, emphasis is placed on development of teamwork, esprit de corps,1d essential characteristics of leadership.
5 102- Military Science 1 (1'1)rerequisite: MS 101 or equivalent creditJassroom instruction is given in the role of United States Army and National Security. Onme drill field, emphasis is placed on development of teamwork, esprit de corps, essentialtaracteristics of leadership.
5 201_ _ Military Science ll 1 (0-3) 5Ierequisites: MS 101, MS 102, or equivalent creditlassroom instruction in American Military History. On the drill field emphasis is placed on€Velopment of teamwork, esprit de corps, essential characteristics of leadership, and accept-ace of responsibility.
.5 202 Military Science ll 1 (0-3) s'rerequisites: MS I and MS 201 or equivalent creditiMisroom instruction in map and aerial photograph reading and introduction to Operations51d basic tactics. On the drill field emphasis is placed on development of teamwork, esprit‘3 Corps, essential characteristics of leadership, and acceptance of responsibility.
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The Advanced Course
MS 301 Military Science Ill 1 (2-1'Prerequisites: MS I and MS 11 or equivalent creditClassroom instruction is given in military leadership, emphasizing the factors controllingsoldier's behavior and the problems of command; branches of the Army, emphasizingmission of eath in order to acquaint students with all branches prior to their ROTC Sumt'Camp and selection of branch in their senior year; principles of military planning and oduct of offensive and defensive tactics. Practical leadership instruction is provided ondrill field where emphasis is placed on acceptance of responsibility, exercise of command, :3development of self-confidence, initiative and dignity in appearance and demeanor. I.1MS 302 Military Science Ill (2-1'Prerequisite: MS 301Classroom instruction is given in methods of military teaching with special reference toleader's responsibility for soldier's learning; continuation of offensive and defensive tacincluding communications in support of military operations; and a pre-camp orientation prto ROTC Summer Camp. Practical leadership instruction is provided on the drill field wt:emphasis is placed on acceptance of responsibility, exercise of command and developm.of self-confidence.
MS 401 Military Science IV 1 (2-11Prerequisites: MS 111, and satisfactory completion of six weeks' summer camp trainingClassroom instruction is given in military justice, troop movement, logistics, intelligence, 12operations. On the drill field, emphasis is placed on the exercise of command, planning 2:-executing all phases of training (instruction in basic fundamentals, inspections, ceremorrand competitions) and maximum development of teamwork, esprit de corps, and leadersscharacteristics.
MS 402 Military Science IV 2 (2-1‘Prerequisite: MS 401Classroom instruction is given in supply and evacuation, Army administration, role ofUnited States in world affairs, and service orientation. On the drill field, emphasis is pla.on the exercise of command, planning and executing all phases of training (instructionbasic fundamentals, inspections. ceremonies, and competitions) and maximum developm:of teamwork, esprit de corps, and leadership characteristics.

Mineral Industries
See Ceramic Engineering

See Geological Engineering
See Metallurgical Engineering

Modern Languages
Courses numbered 200 and above need not be followed as a sequence in their respecgamut. Two years of high school language will normally be considered the equivalent ione year of college instruction in that language. All students registering for a language cat lwill be examined on proficiency and scheduled for the course for which they are fitted: i

lEnglish (Foreign Students)
MLE 101 Elementary English: Pronunciation 3 (3-0).Emphasis in this course is laid upon the pronunciation and comprehension of AmertEnglish. Through oral reports students are encouraged to improve their diction and 1nunciation. Comprehension is approached through dictation and lectures. Attention to gr?mar and spelling is given as individual problems arise.
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ALE 102 Elementary English: Composition 3 (3-0) f simphasis in this course is laid upon the writing of English, special attention being given0 compositions, grammatical exercises, sentence structure, spelling and diction.

French
ALF 101 Elementary French 3 (3-0) t l‘tructure, diction, pronunciation and other matters of technique of the language. supple-mented by readings and translations. No previous training in the language necessary.
iALF 102 French Grammar and Prose Reading 3 (3-0) f s’rerequisite: MLF 101 or equivalents survey of the basic elements of grammar accompanied and illustrated by intermediate read-mgs progressing to the reading of standard texts.
‘ALF 201 French Prose: Selections From Modern French Literature (3-0) t s'rerequisites: MLF 101, MLF 102 or equivalentelected readings from literary French. Attention given to the attainment of skill in readingand comprehension.
.lLF 202 French Civilization 3 (3-0) f s:rerequisites: MLF 101, MLF 102 or equivalentpedal emphasis given to translating from French. After a preliminary survey of the land11d people of France, such topics as language, arts, science, literature, philosophy, etc., areiven consideration. Parallel readings and reports.
JLF 203 Review Grammar and Composition 3 (3-0) f s~rerequisitos: MLF 101, MLF 102 or equivalenthis course will bridge the gap between basic grammar courses and the more advanced"terary courses preparing the student for the more advanced type of composition and con-1‘El’sation expected of him in the latter. It will also offer an opportunity for students withirevious knowledge of a language from secondary schools to review grammar and obtain’(perience in an area not normally covered in their high school work.
.lLF 301 Survey of French Literature 3 (3-0) f srerequisite: Junior or senior standingectures illustrated by selected readings in translation covering the development of the novel,1e drama, the short story and the poetry of France from the 12th century to the present.arallel readings and reports. No language prerequisites.
1th 401 Introductory Scientific French 3 (3.0) r s1113 course is designed to present the grammar of scientific French as rapidly as possible1 preparation for the reading course which follows.
‘LF 402 Introductory Scientific French 3 (3-0) f lTerequisite: MLF 401 or equivalentreading and translation of technical French, supplemented by discussions on terminology,0rd order, vocabulary analysis and other linguistic techniques. Subject material adjusted. individual needs; conferences.

German
iLG 101 Elementary German 3 (3-0) 1 IMy of the structure and technique of the language, supplemented by easy reading andanslations. No previous training in the language necessary.
lLG 102 German Grammar and Prose Reading 3 (3-0) f I:‘erequtsite: MLG 101 or equivalent00111116 designed primarily for students who wish to attain proficiency in reading German.ttention given to basic grammar and vocabulary with practice in the translation and inter-felation of German prose.
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MLG 201 German Prose: Selections from Modern German Literature 3 (3-0) FPrerequisites: MLG lOl. MLG 102 or equivalentReadings in German literature, a study of representative authors and their contributionthe development of the German language and culture. Parallel readings and reports.
MLG 202 German Civilization 3 (3-0) f‘Prerequisites: MLG 101, MLG 102 or equivalentAttention given to translation from German. Readings in the history and customs of Ge-many, supplemented by lectures on such topics as language, arts, science, philosophy, eelParallel readings and reports.
MLG 203 Review Grammar and Composition 3 (3-0) tPrerequisite: MLG 101, MLG 102 or equivalent .This course will bridge the gap between basic grammar courses and the more advanced literazcourses preparing the student for the more advanced type of composition and conversaticexpected of him in the latter. It will also offer an opportunity for students with previorknowledge of a language from secondary schools to review grammar and obtain experien:in an area not normally covered in their high school work.
MLG 301 Survey of German Literature 3 (3-0) f‘Prerequisite: Junior or senior standingThe study of various types of German literature. A brief outline of German literary develo.ment. Parallel readings in translation. No previous training in the language necessary.
MLG 401 German Grammar for Graduate Students 3 (3-015‘This course is open to graduate students and senior honor students and is designed to prsent the grammar of scientific German as rapidly as possible in preparation for the readit;course which follows.
MLG 402 Scientific German 3 (3-0) f'Prerequisite: MLG 401 or equivalentReading and translation of technical German, supplemented by discussions on terminologwlword order, vocabulary analysis and other linguistic techniques. Subject material adjust:to individual needs; conferences.

Italian
MLI 101 Elementary Italian 3 (3-011Structure, diction, pronunciation, and other matters of technique of the language, supp}.mented by easy readings, individual reports and conferences. No previous training in L‘language required.

1MLI 102 Italian Grammar and Prose Reading 3 (3-0) iiPrerequisite: MLI 101 or equivalentA survey of basic elements of grammar accompanied and illustrated by intermediate reading”progressing to the reading of standard texts.
Russian

MLR 101 Elementary Russian 3 (3-0) l;Basic structure of the language, supplemented by easy readings. ;
MLR 102 Russian Grammar and Prose Reading 3 (3-0) LPrerequisite: MLR 101A course for students who wish to attain proficiency in reading Russian. Attention given ‘basic grammar and the use of the written language.
MLR 201 Russian Prose: Selections from Russian Literature 3 (3-0) lgPrerequisites: MLR 101, MLR 102 or equivalentSelected readings from Russian literature. Grammar review and emphasis on vocabulfibuilding and improvement in reading and speaking ability.
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lLR 202 Russian Civilization (3-0) f Ircrequisites: MLR 101, MLR 102.eading in Russian covering the history, politics, customs, and culture of Russia. Emphasis‘tven to accurate translation from Russian to English. Parallel readings and reports.

Spanish
lLS 101 Elementary Spanish 3 (3-0) t Itructure, diction, pronunciation and other matters of technique of the language, supple-tented by easy readings. No previous training in the language necessary,
lLS 102 Spanish Grammar and Prose Reading 3 (3—0) f Irerequisite: MLS 101 or equivalentsurvey of the basic elements of grammar accompanied and illustrated by intermediate:adings progressing to the reading of standard texts.
lLS 201 Spanish Civilization 3 (3-0) f lrerequisites: MLS 101, MLS 102 or equivalentmphasis is placed upon translating Spanish prose and developing vocabulary. The readingsve the student a comprehensive picture of the culture, geography, history, and economy of3am.
.LS 202 Hispano-American Civilization 3 (3-0) f Irerequisites: MLS 101, MLS 102 or equivalentmpasis is placed upon translating Spanish prose and developing vocabulary. The reading!M: the student a comprehensive picture of the culture, geography, history and economy ofie Spanish American countries.
QLS 203 Review Grammar and Composition 3 (3-0) f Irerequisites: MLS 101, MLS 102 or equivalenthis course will bridge the gap between basic grammar courses and the more advanced:erary courses preparing the student for the more advanced type of composition and con:rsation expected of him in the latter. It will also offer an opportunity for students with'evious knowledge of a language from secondary schools to review grammar and obtain:perience in an area not normally covered in their high school work.
3L5 301 Survey of Spanish Literature 3 (3-0) f I‘erequisite: Junior or senior standing2cture illustrated by selected reading in translation covering the development of the novel,'ama, short story, and poetry of Spain from 1300 to the present. Parallel reading andports by students.
is 30.7., 308 Technical Spanish 3 (3-0) f I‘crequtstte: MLS 201 or equivalentstudy of technical and industrial literature. Particular attention given to the special termi-llogy characteristic of such literature with a View to the acquisition of a practical vocabu-ry. Individual conferences and reports.
LS 401 Introductory Scientific Spanish 3 (3-0)} Ihis course is designed to present the grammar of scientific Spanish as rapidly as possrblepreparation for the reading course which follows.
LS 40.2. Introductory Scientific Spanish 3 (3-0) 5 I'creqursite: MLS 401 or equivalentfading and translation of technical Spanish, supplemented by discussion on terminology,”‘01 Order, vocabulary analysis and other linguistic techniques. Subject material adjusted todwrdual needs; conferences.
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General Courses

ML 321, 322 Romance Literature 2 (2-0)}Prerequisite: Junior or senior standingA course cutting across language barriers to illustrate the most outstanding literary prodc.tions of France, Spain. Italy, and Portugal and showing the cultural and social patternthese nationalities having a common language inheritance. Selected readings and reports.
ML 323, 324 Germanic Literature (2-0)‘Prerequisite: Junior or senior standingA study of the literary productions in each of the various types of Germanic literature, as‘lectures on their cultural background. Designed primarily to meet the needs of students wlwish to supplement their knowledge of their own literature with that of the literatureother civilizations. Attention is given to the literary monuments of Germany, Holland, De:mark, Iceland, and the Scandinavian countries. No foreign language prerequisites.

Nuclear Engineering
Courses for Graduates and Advanced Undergraduates
NE 501 Nuclear Engineering Systems I 3 (3-0)‘An introductory course in reactor theory and engineering including the fission process: neutrmenergy distribution; lethargy; neutron slowing, diEusion and interactions; Fermi age theov:the diffusion equation, criticality conditions; reactor instrumentation. Graduate St:
NE 502 Nuclear Engineering Systems ll 3 (3-0)‘Continuation of reactor theory from NE 501. Topics include treatment of reactor pal?meters for homogeneous and heterogeneous reactors; reflected reactors, two-group theoo-reactor kinetics, temperature effects, control rod theory, perturbation theory and transpottheory. Graduate Sui
NE 503 Nuclear Reactor Theory l 3 (3-0)Course considers reactor as a system including aspects of reactor control, radiation protectidxshielding and thermal design. Graduate Sb:
NE 531 (PY 531) Nuclear Reactor Laboratory 1 (0-1) NCorequisites: PY 518, FY 5330Observation and measurements of static and dynamic nuclear reactor behavior, the eifectittness of control and temperature, and correlation with theory. Experiments of the motiniand detection of neutrons and gamma-rays, with emphasis on the research uses of nuclei-3reactor radiations.

Courses for Graduates Only
NE 619 (PY 619) Reactor Theory and Analysis I 3 (3-05Prerequisite: PY 580The theory of neutron slowing, resonance capture, Doppler efiect, and thermal flux disu,butions in heterogeneous nuclear reactors. Analysis of reactor control by temperature, elicitof localized and distributed absorbers, fission products, fuel consumption and productitz:One-velocity neutron transport theory.
NE 620 (PY 620) Nuclear Radiation Attenuation 3 (3-03Prerequisites: Pl! 530, MA 512Physical theory of the behavior of neutrons, gamma-rays and charged particles in mathCalculation of source terms, attenuation factors, heating rates, geometrical transformatim‘radiation streaming and radioactive decay effects required in the design of nuclear radian};shields for reactors, accelerators, and space vehicles. Transport theory of gamma-ray a,neutron transmission through matter. Analysis of experimental techniques for obtainifshielding data.
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-NE 630 (PY 630) Reactor Theory and Analysis ll 3 (3-0) IPrerequisite: PY 530The theory of neutron multiplication in uniform media, with several dimensions, 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.

Occupational Information and Guidance
(See Education)

Philosophy and Religion
Courses for Undergraduates
’Hl 201 Logic 3 (3-0) .l Isanguage as symbol system, the formal structure of reasoning, and characteristics of empirical.nowledge; emphasis on the establishment of reflective habits.
’Hl 203 Introduction to Philosophy 2 (2-0) f IThe course is designed (1) to acquaint the student with basic principles and problems ofngic and theory of knowledge; (2) to develop ability in effective philosophical analysis and'he formulation of one’s own ideas in selected areas of contemporary concern.
‘Hl 205 Problems and Types of Philosophy 3 l3-0l f IThe great philosophers of the western world, the sociocultural heritage in which theyIorked, their major concerns and conclusions; the relation of philosophy to vital questionsi human life.
iEL 301 Religious Groups and Trends in the United States 2 (2-0) f I-ackground and characteristic beliefs of the major religious groups in the United States;'Jrvey of the dominant trends and movements in contemporary American religion.
?EL 302 The Bible and Its Background 3 (3-0) t Ivackground of the Bible, origin, growth and development of central concepts, leading person:lities, and the process by which it has come to us as viewed in the light of modern:holarship.
iEL 303 Christian Ethics (2-0) f sn analysis of the major areas of modern life in the light of the ethical teachings of Christian-,7' with an examination of the religious faith upon which these teachings rest.
”I 305 Philosophy of Religion 3 (3-0) f ISychological and historical roots of religious belief; science, philosophy, and religion; theltional foundations of theism; the concept of God in Western thought.
Hl 306 Philosophy of Art 3 (3-0) t II3Udy of historical and contemporary theories of art; development of coherent set of con-tpts for analysis and discussion of esthetic experience, critical judgments, works of art andicir relations to other aspects of culture.
‘ll 307 Ethics 3 (3-0) f I,udy of major ethical theories; systematic analysis of the nature of value judgments, and themcepts of moral obligation, right and good; personal and social aspects of human conduct.
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PHI 309 Marriage and Family Living 3 (3-0) flSecular and religious concepts of marriage; physical, socio»psychological, and ethical aspecof premarital and marital relationships; parenthood; analysis of value judgments relativemarriage and family living; formulation of philosophy of marriage.
PHI 3'” Parent-Child Relationships (2-0) WPrinciples of inter-personal relationships; democratic values and the attainment of growthby parent and child through freedom, responsibility, and creative activity; analysis of currettstheories of husband-wife, and parent-child relationships. ,
PHI 395 Philosophical Analysis 3 (3-0) HSemantical, logical, and experiential methods of investigation; intensive application of Criticinquiry to a few fundamental problems including the nature of knowledge and its validatio:and value judgment; major objective to afford personal participation in and acquaintantwith philosophical analysis as intellectual tool with wide applicability.
PHI 401 Symbolic Logic 3 (3-0) f‘Modern methods in logic involving formalized expression that avoids inherent difficulties arrambiguities of ordinary language and makes possible greater effectiveness in handling comple:material.
REL 403 Religions of the World 3 (3-0) flBackground, general characteristics, and basic teachings of the major living religions of th"world; consideration of contemporary secular movements that are in a sense religions.
PHI 405 Foundations of Science 3 (3-0) 5‘Nature and validity of knowledge, basic concepts of modern science, scientific method, airthe implications of the philosophy of modern science for ethics, social philosophy, and th"nature of reality.

Courses for Graduates and Advanced Undergraduates
REL 502 Problems of Religion 3 (3-0) flPrerequisite: Six term credits in religion or related fieldsMajor trends in contemporary theology; significance of the resurgent interest in religion arrthe growth of the church in recent times; problem of communication between theology arrscience; the ecumenical movement.

Physical Education
The College requires four semesters in physical education to be taken consecutively durin:the freshman and sophomore years. Each semester of physical education is divided into tw1-eight-week courses or activities. These courses are divided into two areas; the areas are Prrscribed Courses and Elective Sports Activities. In as much as staff, facilities, and allotment (time will permit, each student is directed into courses which will best meet his individualneeds. The basis for determining the needs of the individual student are as follows:1. Medical Examination. The required medical examination should give the College HealtlService an awareness of unusual physical impairments that a student may have. If mstudent knows of any other possible reason for limiting his physical activity, he shoulz.inform the college physician. The college physician will then recommend possible limitzgtions in activities to the Physical Education Department. Based on this recommendatiora special program will be arranged for the student involved. All medical recommendationmust be cleared through the College Health Service.2. Swimming Test. All students who have any requirement in physical education to me?at State College, must take a swimming test. Those students who cannot pass the test anassigned to Beginning Swimming as their first course in physical education. This coursmust be passed, qualifying the student as a swimmer, before the physical education If;quirement is completed. Those students who pass the swimming test are further classifies-according to their ability level. This classification determines which swimming coursthey select first.
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3. Test. An athletic ability test is given to all freshmen during FreshmanOrientation Week. Students who score below the 15th percentile are enrolled in a coursein fundamental sports for two semesters or until they gain a level of ability which indi-cates they are ready for the basic sports program. The students who score between the15th and the 75th percentile are enrolled in the basic sports program. Those who scoreabove the 75th percentile are permitted to elect their activities along with the sophomores.All sophomores, juniors, and seniors are allowed to select activities of their choice.,4_ Health Knowledge Test. All freshmen are required to take a health knowledge test duringFreshman Orientation Week. Those who do not pass this test must take a course inhygiene for eight weeks (1/2 semester) in lieu of one physical education activity.

Requirements for Veterans and Transfer Students
1. All servicemen who have taken as much as six-months military service will receive oneyear of credit, PE 101, PE 102.f2. All servicemen will be required to take one year of Physical Education (PE 201, PE 202.)'3. A former student or transfer student with one earned semester credit in Physical Educa-tion, plus military service must earn one more semester credit. (PE 202)4. A student who has earned one year (2 semester credits) here or elsewhere, plus his creditof one year for military service, will have completed his requirements.*5. Veterans or transfer students who have received credit for two full years of Physical Educa-tion, may elect to take additional courses which would be in the 300 series—PE 30], PE302, PE 503, PE 304.~6. All students who have received one year of credit in Physical Education, from militaryservice or as a transfer student, will be exempt from the hygiene requirement.’7. All students who take even one semester of physical education as a required course atNorth Carolina State College must pass the swimming requirement.

:Courses
“PE 101, 102 1 (0-2) f s
=PE 201, 202 1 (0—2) f 3
'“PE 301, 302, 303, 304 Junior and Senior electives 1 (0-2) f 3Note: Juniors and seniors may elect any activity from the controlled elective sports area in-Which they have not previously received credit. Transfer students and veterans who cannotswim will be urged to elect beginning swimming.

ICourses in Prescribed Sports Area
":Beginning Swimming: Offered in the fall semester. A course designed for meeting the swim-ming requirement and for preparing the student for intermediate swimming.Fundamental Sports: Offered in the fall and spring. A course designed for the low skilled'student where a particular type of activity can be given to meet his special needs.‘Basic Sports: Offered in the fall and spring semesters. A course designed to acquaint theg‘medium skilled student with appropriate activities to prepare him for elective sports."Hygiene: Offered in the second half of the fall semester, and in the first half of the spring‘semester. A course designed to meet the health knowledge requirement and to guide theIstudent to a more healthful way of life.

Courses in Elective Sports Area
nAIl courses offered as elective sports are classified as Team Sports, Aquatics, Recreational‘ Sports, Developmental Activities, or Varsity Sports. A student cannot repeat any course forCredit. The courses are listed under their proper classification as follows.
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Team Sports:

Offered in the second half of the fall semester and in the first half of the sprintsemester. A course designed to cover the fundamentals of shooting, offensive and defensivvstrategy, history and rules.
Football (touch): Offered in the first half of the fall semester. A course designed to cave:the fundamentals of offensive and defensive play.
Soccer: Offered in the first half of the fall semester. A course designed to acquaint thhstudent with the fundamental skills and to provide out-of—door activity in a team sport.
Softball: Offered in the second half of the spring semester. A course designed to include thlfundamentals, history, and rulm of the game.
Spccdball: Offered in the fall and spring semesters. A course designed to teach the funda.mentals, together with history and rules of squash.
Volleyball: Offered in the first half of the fall semester, and in the entire spring semester.course designed to include the fundamentals, history, and rules of the game.

Aquatics:
Swimming (Intermediate): Offered in both fall and spring semesters. A oourse designed to givwthe student competence in four basic strokes and two dives, preparatory to the Life SavingsProgram.
Water Sports: Offered in fall and spring semesters. A course to teach the skills of water-polo!and water basketball, plus improvement in stamina and skill necessary to improving abilityThis course may not be taken by those students who have progressed beyond Senior LifdSaving.
Swimming (Senior Red Cross Life Saving): Offered in the fall and spring semesters. Prerequil‘site: Intermediate Swimming or the equivalent. A course designed to qualify students for :Senior Red Cross Life Saving certificate and the possibility of a Water Safety Instructor'srating. 1
Swimming (Red Cross Instructors): Offered in the fall and spring semesters. Prerequisite: Iicertificate for Senior Red Cross Life Saving. A course designed to qualify students for 2Water Safety Instructor's rating.

Recreational Sports:
Angling: Offered in the first half of the fall semester, and the second half of the sprinslsemester. A course designed to teach the fundamentals of spin, fly and bait casting, and anunderstanding of the game of skish.
Badminton: Ofiered in the second half of the spring semester. A course designed to give thébeginner a thorough knowledge of the basic strokes and a general knowledge of the history.“rules and strategy of the game.
Bowling (Ten Pins): Offered in the first and second half of the fall semester, and in thisfirst half of the spring semester. Fundamentals of ball selection, grip, stance, and delivery aretaught, together with rules, history, scoring and general theory of spare coverage. Studentmtake turns setting pins. (Fee $2.50).
Golf: Offered in the first half of the fall semester and in the second half of the springsemester. A course designed for the beginner; grip, stance, swing, and use of the various‘clubs, together with the history and etiquette of play.
Handball (Four Wall): Offered in both fall and spring semesters. A course designed to includfi'the fundamentals, together with history and rules of handball.
Roller Skating: Offered during the second half of the fall semester and the first half of th¢spring semester. A course designed to teach the fundamentals of roller skating. Emphasis willbe on body balance and control.
Squash: Offered in both fall and spring semesters. A course designed to include the funds-Imental skills, history, and rules of the game.
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'Tennis (Beginning): Offered in the first half of the fall semesttr and in the second half ofthe spring semester. A course designed to give the beginner a thorough knowledge of thehistory, rules and basic strategy of the game.Tennis (Advanced): Offered in the first half of the fall semester and in the second halfof the spring semester. Prerequisite: Beginning Tennis or its equivalent. Basic strokes arereviewed and the more difficult strokes taught. Emphasis is placed upon strategy~ during playand upon a more factual knowledge of the game and court etiquete.
Developmental Activities:
Boxing: Offered in the second half of the fall semester. A course designed to acquaint thestudent with the fundamentals, history, and rules, with special emphasis on defensive tech-niques.Cross Country: Offered both fall and spring semesters. A course designed to (lcujlup knowl-edge, skill, and interest in cross-country.Gymnastics: Offered in the second half of the fall semester and first half of the sprint;semester. A course designed to include the fandamentals of rpmnastics on the parallel bars,side horse, trampoline, and mats.4dvanced Gymnastics: Offered in the fall semester. A course designed for those studentswho wish to progress beyond the beginning course in gymnastics.Track and Field: Offered during the first half of the fall szmester and second half of thespring semester. A course designed to deielop knowledge, skill and interest in track andfield events.Wrestling: Offered in the first half of the fall semester atrd the first half of the springsemester. A course designed to give the fundamentals, history and rules of mestline.
Varsity Sports:
Vote: students may elect, with the approval of the coach, the following varsity sports: brst-Dall, basketball, cross—country track, football, golf, soccer, swimming, track, and wrestling.

Physical Sciences and Applied Mathematics
?SM 'lOO Orientation 0 (1-0) fntroductr'on to the fields of the physical sciences and mathematics. Required of all nr-wreshmen in the school. Stall

Physics
Courses for Undergraduates
“‘Y 201, 202 General Physics 5 (3-4) f s; f sJorcquisite: MA 201{equired of sophomores in sciences, mathematics, anti engineering. A study of classical andnodern physics in which the analytical approach is employed. Emphasis is placed on theInderstanding of fundamental facts and principles, and on the solution of problems. TheVst system of units is used, and calculus is applicd as needed. Demonstration lectures, recita-ions, problem drill and laboratory work are coordinated to give a workingr knowledge oftasic principles. PY 201, mechanics, sound, and heat; I‘Y 202, electricity, light, and modernhysics. Staff
"Y 205, 206, 207 General Physics 4 (2-4) s; f; ssorequisite: MA 201ntended primarily for majors in departments of the School of Physical Sciences and Appliedliathematics. A study of classical and modern physics in whith fundamental principles aremphasited. Calculus is used throughout as needed. Demonstrations and laboratory workEnd to emphasize the modern aspects for a firm foundation for further study in the physicalClences.
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PY 211, 212 General Physics 4 (3-3) t s; 4Prerequisite: MA 111A survey of general physics designed to provide a practical understanding of the fundamentahlon which technology is based. Recitations, demonstrations, and laboratory work. FY 2111mechanics and heat; PY 212, sound, light, and electricity. Stahi
PY 221 College Physics 5 (5-0) f ::Prerequisite: MA 111Required in certain curricula of the School of Agriculture. An introduction to the origins onphysical science, the fundamental principals of physics, and the many applications to moderntechnology. The important concepts in the classical areas of mechanics, heat, sound, electn'dand magnetism, and light are presented, along with a brief survey of modern atomic physfiLectures and demonstrations with class participation. S
PY 223 Astronomy and Astrophysics 3 (3-0) a:Prerequisite: PY 212 or PY 202An introduction to descriptive and physical astronomy, with attention to the solar system:constellations, and star groups. The physical aspects of stars, such as brightness, temperature:energy and composition, are reviewed, along with the development of theories of galaxies ands;the universe. The nature of fusion sources of energies in stars is discussed. Mr. Snyder:
PY 300 Evaluation of Radiation Hazards 3 (2-2) f atPrerequisites: PY 202 and CH 102An introductory course on radiation and protection from the hazards of radiation designed:principally for non-physics students. Fundamentals of radiation, radioactivity, and dosi+metry. Biological effects. Maximum permissible exposure limits and MPC in air and water:Shielding, handling methods, decontamination, waste disposal, and monitoring techniques.Mr. Storyj
PY 401 Mechanics 4 (3-3) HPrerequisite: PY 202; Corequisite: MA 301An intermediate course in theoretical mechanics. Dynamics of particles and rigid bodies withhan introduction to advanced dynamics. Lagrange's equations and simple applications, Lorentsatransformations and an introduction to the theory of special relativity. Mr. M033!
PY 402 Heat and Sound 4 (3-3) SIPrerequisite: PY 302; Corequisite: MA 301An intermediate course in the principles of thermodynamics, kinetic theory, heat transfer, anddvibrations. Mr. MOSS!
PY 403 Electricity and Magnetism 4 (3-3) flPrerequisite: PY 202; Corequisite: MA 301An intermediate course in the fundamentals of static and dynamic electricity, and electromag-fnetic theory. Mr. Doggett:
PY 404 Optics 4 (3-3) s:Prerequisite: PY 202; Corequisite: MA 301An intermediate course in physical and geometrical optics. Mr. Doggettzl
PY 407 Introduction to Modern Physics 3 (3-0) f IIPrerequisites: PY 202, MA 202A 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-'1'fundamental particles, the origin of spectra, ion accelerators, and nuclear reactions. Stafll
PY 410 Nuclear Physics I 4 (3-3) f SIPrerequisite: PY 407An introduction to the properties of the nucleus, and the interaction of radiation with matteL:A quantitative description is given of natural and artificial radioactivity, nuclear reactions“fission, fusion, and the structure of simple nuclei. Mr. Waltnel'!
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7PY 491 Senior Research 3.3‘Prerequisite: Senior Honors program standing, except with special permissionLInvestigations in physics under the guidance of staff members. Literature reviews, experi-:mental measurements, or theoretical studies. A project report will be prepared. Staff

ICourses for Graduates and Advanced Undergraduates
’PY 501 Wave Mechanics 3 (3-0) sPPrerequisites: PY 407, MA 511, and either PY 401 or PY 403um introduction to the foundations of quantum and wave mechanics, with solutions of thepproblem of the free particle, harmonic oscillator, rigid rotating molecule, and the hydrogenatom. Approximation methods are developed for more complex atomic systems. Mr. Cobb
WY 503 Introduction to Theoretical Physics 3 (3-0) t”Prerequisites: PY 401 or PY 403, MA 5111An introductory course which offers preparation necessary for advanced graduate study, pre-sented from the viewpoint of vector and tensor calculus. Particle dynamics, Lagrange's equa-tions of motion, Hamilton's principle, mechanics of rigid bodies, topics in electromagneticJheory and relativity, with an elementary treatment of the motion of charged particles.Mr. Freyre
WY 507 Advanced Atomic Physics 3 (3-0) t‘Prerequisites: PY 401 or PY 403, MA 511‘-A study of atomic structure and spectra, with emphasis on the analysis of spectra. Topics in-Elude the alkali spectra, multiplet structure, electron spin, hyperfine structure, moments, etc.Mr. Cobb
°Y 508 Ionization in Gases 3 (3-0) fPrerequisites: PY 401, PY 403, MA 301Statistical theory of matter; excitation and ionization in gases; mobilities and conductivities;arocesses at solid surfaces in ionized gases; characteristic forms of electrical discharges ingases. Mr. Bennett
“Y 509 Plasma Physics 3 (3-0) sfrerequisite: PY 508individual and collective motion or charged particles in electric and magnetic fields and:hrough ionized gases. Pinch effect, relativistic streams, conductivities, and runaway electrons.Astrophysical concepts and approximations. Properties of plasmas, including waves, contine-Dent, instabilities and shocks, with applications. Mr. Bennett
PY 510 Nuclear Physics ll 4 (3-3) sPrerequisite: PY 410The description and analysis of nuclear energy levels, meson theory, nuclear resonance, atomic1nd molecular magnetism, and cosmic radiation. Principles and experimtnts in neutron physicsare discussed. In the laboratory work, emphasis is placed on gaining experience in indepen-dent research. Mr. Waltner
’Y 518 Radiation Hazard and Protection 3 (3-0) f s‘rerequisite: PY 410The hazards from external exposure to ionizing radiation are evaluated, and the factors in-iuencing dosage due to internal exposure are investigated. Methods of providing protettionWe analyzed. Mr. Underwood
“Y 520 Physical Measurements in Radioactivity 3 (2—3) f sJrerequisite: PY 410{‘he principles of experimental measurements on radioactive materials are presented andlemonstrated through laboratory work. Emphasis is placed on preparation of samples fortrecise quantitative study, detection of radiations, and analytical interpretation of experi-flental data. Mr. Lynn
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PY 530 (NE 530) Introduction to Nuclear Reactor Theory 3 (3-0) IPrerequisites: PY 410, MA 401 or MA 511The principles of neutron motion in matter, with emphasis on the analysis of the nuclearchain reactor. Slowing of neutrcns, diffusion, space distributions of flux, conditions for criti-cality, group theories, and the time dependent behavior of fissionable assemblies. Stafl.
PY 531 (NE 531) Nuclear Reactor Laboratory 1 (0-3) f ICorcquisites: PY 518, PY 530Observation and measurements of static and dynamic nuclear reactor behavior, the effective:ness 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 reactor}radiations. Stafizj
PY 541 Special Problems in Physics 1-3 credits by arrangementrPrerequisite: Permission of departmentStudy and research in special topics of classical and modern physics. Experimental measure“ments with emphasis on the treatment and interpretation of data, literature surveys, ortttheoretical investigations. Graduate Stafl:
PY 552 Introduction to the Structure of Solids 3 (3-01 IPrerequisites: I’Y 202, MA 202; PY 405 and FY 407 are recommendedBasic considerations of amorphous and crystalline solids, metals, conductors, and semi-con-'ductors. Mr. Doggettrl
PY 555 (MA 555) Principles of Astrodynamics 3 (3-0):Prerequisites: MA 511, either PY 401 or EM 312The diflerential equations of motion in two—body problems and their integrals; orbit theory?integrals of the n~body problem; differential equations of motion of natural and artificialsatellites and their approximate solutions. Mr. Musen'
PY 601, 602 Advanced General Physics 3 (3-0) f5Prerequisite: PY 503; Corequisite: MA 661Mathematical 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, electrodynamics, the theory of electrons, classical fieldtheory, and the general theory of relativity. Mr. Davis.
PY 610 Advanced Nuclear Physics 3 (3-01!Prerequisites: PY 501, PY 510Current hypotheses of nuclear structure and reactions including deuteron binding, neutron-'proton scattering, the compound nucleus, stripping reactions, shell structure, beta decay.’neutron resonances, and mesons. The use of neutrons in present~day nuclear research isemphasized. Stalk
PY 611 Quantum Mechanics 3 (3-01lPrerequisites: PY 501, MA 512Theory of quantum mechanics with applications to atomic and molecular structure, scatter"ing phenomena, and a semi-classical treatment of the interaction of radiation with matter.Mr. Davis
PY 612 Advanced Quantum Mechanic: 3 (3-01 !Prerequisites: PY 601, PY 611Dirac’s relativistic electron theory, elementary scalar and vector meson field theory. Introducztion to quantum electrodynamics and the general theory of quantized fields. Mr. Davir:
PY 617, 618 Principles of Health Physics Measurements 2 (1-31 fl‘Prerequisite: PY 510; Corequisites: PY 518, PY 5‘20 recommended iThe physical principles underlying health physics measurements are studied both theoretically!and experimentally. The purpose of the course is to develop in the student an insight intcthe principles and problems involved in measuring radiation and determining dose.Mr. Underwoocr
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1'Y 619 (NE 619) Reactor Theory and Analysis I 3 (3-0) f"rerequisite: PY 530The theory of neutron slowing, resonance capture, Doppler effect, and thermal flux distri-Jutions in heterogeneous nuclear reactors. Analysis of reactor control by temperature, effects11f localized and distributed absorbers, fission products, fuel consumption and production.One-velocity neutron transport theory. Mr. Murray
‘?Y 620 (NE 620) Nuclear Radiation Attenuation 3 (3-0) 1“’rerequisites: PY 530, MA 512Physical theory of the behavior of neutrons, gamma-rays and charged particles in matter.Jalculation of source terms, attenuation factors, heating rates, geometrical transformations,radiation streaming and radioactive decay effects required in the design of nuclear radiationshields for reactors, accelerators, and space vehicles. Transport theory of gamma-ray andneutron transmission through matter. Analysis of experimental techniques for obtainingshielding data. Mr. Doggett
1"! 621 Kinetic Theory of Gases 3 (3-0) tz’rerequisites: PY 501, PY 503, and MA 512[he theory of molecular motion, including velocity and density distribution functions; thephenomena of viscosity, heat conduction, and diffusion; equations of state; fluctuations.Mr. Freyre
”.‘Y 622 Statistical Mechanics 3 (3-0) I'2’rerequisites: PY 501, PY 503, MA 512, and FY 612A. treatment of statistical mechanics from both the classical and quantum points of view.iOevelopment of thermodynamic theories and application to atomic systems. Mr. Freyre
"Y 630 (NE 630) Reactor Theory and Analysis 11 3 (3-0) s‘Prerequisite: PY 530The theory of neutron multiplication in uniform media, with several dimensions, regions, andneutron energy groups. Reactor control by absorbers, time dependent reactor behavior, matrixraeatment and perturbation theory, neutron thermalization, energy dependent neutron trans-oort theory, and multigroup machine methods. Mr. Murray
VY 631, 632 Atomic and Molecular Spectra 3 (3—0) 1 s‘t’rerequisite: PY 501\tarnic models and coupling schemes; multiplet series, Zeemen, Paschen-Back and Starkfleas; hyperfine structure and complex spectra; spectra of polyatomic molecules; infraredand Ramen spectra. Applications adopted to the interest of the students in the course. Stafl
W 670 Seminar 1 (0-3) t 1;.Literature surveys and written and oral presentation of papers on current topics in (a) generalDhysics, (b) nuclear physics, (c) ionic phenomena of space physics, (d) plasma physics, (c)man-inertial space mechanics. Stall
VY 690 Research Credits by arrangement;-Graduatc students sufficiently prepared may undertake research in some selected field of,Thysics. Staff

Plant Pathology
'Courses for Undergraduates
”P 315 Plant Diseases 3 (2-3) f“Prerequisite: BO 103mic nature and symptoms of disease in plants and the characteristics of important plant¢athogenic nematodes, viruses, bacteria, and fungi are studied. An understanding of the1IIlportant concepts and methods of disease control is developed, based on a knowledge ofmajor types of plant diseases. Mr. Powell
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PP 318 Diseases of Forest Trees 3 (2-3) s -Prerequisite: BO 103'1er nature and symptoms of major types of tree diseases and the important characteristics:ol their casual agents are studied. Emphasis is placed on the influence of environmental fac-tors on disease development as well as the basic principles and methods of control.Mr. Kehnau:

Courses for Graduates and Advanced Undergraduates
PP 500 Advanced Plant Pathology (2-0) sPrerequisite: PP 315 or equivalentAn ad\anced study of the economic importance, symptoms, disease cycles, epiphytology, andcontrol of major groups 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 Advanced Plant Pathology Laboratory-Field Crops Diseases 1 (0-3) IPrerequisite: PP 315 or equivalentLaboratory course for students whose major interest is diseases of field crops to accompanylecture course in adxanced plant pathology (PP 500). Diseases will be selected for study whiclrare important on field crops. Either this course or PP 502 must be taken concurrently with.PP 500. Mr. Kline:
PP 502 Advanced Plant Pathology Laboratory-Horticulture Crops 1 (0-3) IDiseasesPrerequisite: PP 313 or equivalentLaboratory course for students whose major interest is diseases of horticulture crops toaccompany 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 courseor PP 501 must be taken concurrently with PP 500. Mr. Winsteact
PP 503 Diagnosis of Plant Diseases Summer Session 3 (1-4)!Prerequisites: One advanced course in Plant Pathology, permission of instructorA study of techniques used in plant disease diagnosis with emphasis on diagnostic value 01signs and symptoms for certain types of diseases. Consideration will be given to major sourcesof descriptive information on plant pathogens and the use of keys for the identification 0]fungi.(Offered in 1962 and alternate years) Mr. Hebert

Courses for Graduates Only
PP 601 Phytopathology I 4 (1-6)Prerequisites: PP 315, permission of the instructorA study of the principles of phytopathological research. The course is designed to apply all.classical scientific method to disease investigation. Exercises will include appraising diseaStproblems, reviewing literature, laboratory and greenhouse experiments, and the evaluatiotand presentation of data. Mr. Apple
PP 602 Phytopathology II 4 (2-6)Prerequisites: PP 315, permission of the instructorThe basic concepts of the etiology, pathology, epiphytology, and control of plant diseases.Mr. Nusbaun
PP 604 Plant Parasitic Nematodes (1-3)Prerequisite: PP 315A study of morphology, anatomy, physiology, and taxonomy of plant parasitic nematode:Methods of isolating nematodes from soil and plant parts and other laboratory techniqué'used in the study and identification of nematodes will be considered. Mrs. Triantaphyllo
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1‘P 605 Plant Virology 3 (1-6) f*rerequisites: PP 315, GN 411, and a course in organic chemistrystudy of plant viruses including effects of host plants, transmission, classification, methodsEpurification, determination of properties, chemical nature, structure, and multiplication.Offered in 1963-64 and alternate years) Mr. Hebert
”P 607 (GN 607) Genetics of Fungi 3 (3-0) frerequisites: GN 512 or equivalent, permission of instructor_eview of major contributions in fungus genetics with emphasis on principles and theoriesJat have evolved in recent developments.Ifoered in 1962-63 and alternate years) Mr. Nelson
PP 608 History of Phytopathology 1 (1-0) t.rerequisites: PP 315, permission of instructoraevelopment of the science of phytopathology from its early beginning to the early part ofat: 20th century.Ofiered in 1963-64 and alternate years) Mr. Ellis

’P 609 Current Phytopathological Research under Field Conditions 2 (1-3) s.rerequisite: Graduate standing”tudy of concepts involved, procedures used, and evaluation made in current phytopathologicalescarch by Plant Pathology staff. Visits to various Research Stations will be made by the18.85. Mr. Clayton
”P 611 Nematode Diseases of Plants 3 (1-4) s‘rerequisite: PP 604t study of plant diseases caused by nematodes. Special consideration will be given to host-arasite relationships, host ranges, and life cycles of the more important economic species.t‘rinciples and methods of control will be considered. Mr. Sasser
9? 612 Plant Pathogenesis 3 (2-3) f“rerequisite: PP 500L study of interactions of pathogens and suscept plants. The following major topics will beonsidered: hydrolytic enzyme systems involved in tissue disintegration; role of enzymes, poly-accharides, and toxins in wilting phenomena; mode of action of toxins in altering plantaetabolism; role of growth regulators in hypertrophic responses; alterations in respirationnd other physiological processes during pathogenesis; and nature and biochemical basis forlisease resistance.‘fOffered in 1962-63 and alternate years) Mr. Kelman
’P 615 Research in Plant Pathology Credit: by arrangement"rerequisites: Graduate standing and consent of instructorOriginal research in plant pathology. Graduate Staff
’9 625 Seminar in Plant Pathology 1 (1-0) t skarerequisite: Consent of seminar chairmanDiscussion of phytopathological topics selected and assigned by seminar chairman.Graduate Staff

Political Science
(See History and Political Science)
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Poultry Science

Courses for Undergraduates
PO 201 Poultry Production 4 (3-3) flPrinciples of broiler, market eggs, hatching egg and turkey productions. Classes, breeds andvarieties identification of chickens and turkeys. Breeding, incubation, raising, housing, feeding:and parasite control, marketing of chickens, eggs and turkeys. Messrs, Brown, Martin:
PO 301 Poultry Quality Evaluations ”-3) fPrerequisite: 1’0 201Elective for others with permission of instructor.Evaluation of poultry for production and standard qualities; determining market, poultry andeggs. Mr. Brown'
PC 351 Poultry Grading 1 (0-3)?Prerequisite: P0 301Laboratory experience in determining federal grades of poultry and eggs. Mr. Brown?
PO 401 Poultry Diseases 4 (3-3) I"lire major infectious, non-infectious and parasitic diseases of poultry are studied with respectto economic importance, etiology, susceptibility, dissemination, symptoms and lesions. Emphasis.is placed upon practices necessary for the prevention, control and treatment of each disease:Mr. Craig.
P0 402 Commercial Poultry Enterprises 4 (3-2) IRequired of majors in Poultry ScienceElective for others with permission of instructor.Principles of incubation of chicken and turkey eggs; hatchery management; organization anddevelopment of plans for the operation and maintenance of a commercial poultry farm for.meat and egg production; study of the types of buildings, equipment and methods of man-'agement currently employed by successful poultrymen in North Carolina. Problem.Mr. Brown

PO 403 Poultry Seminar 1 (‘l-O) f ICurrent topics and problems relating to Poultry Science and to the poultry industry are:Staff.assigned for oral report and discussion. Two semesters.
PO 404 (FS 404) Poultry Products 3 (2-3) fPrerequisites: 20 103, CH 101Required of majors in Poultry Science.Elective for others with permission of instructor.Selection, processing, grading, and packaging poultry meat and eggs. Factors involved in preser-"vation of poultry meat and eggs. Mr. Fromm:

Courses for Graduates and Advanced Undergraduates
PO 520 Poultry Breeding 3 (2-3) 1Prerequisite: ON 411Required of Poultry Science majors.Application of genetic principles to poultry breeding, considering physical traits and phySiO-logical characteristics—feather patterns, egg production, hatchability, growth, body conforma‘-tion and utility. Mr. Martin
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{’0 521 Poultry Nutrition 3 (2-3) fPrerequisite: CH 220 or 221&equired of majors in Poultry Science; elective for others.Elective for others with permission of instructor.a study of proteins, carbohydrates, fats, minerals and vitamins required for growth, egg pro-duction and reproduction in the chicken and turkey. Symptoms and lesions induced by nutri-Lional deficiencies. Compounding different types of poultry mashes and methods of feeding;hese mashes. The production of certain vitamin and mineral deficiencies in chicks for ob-servation and examination. Mr. Kelly
PO 522 Endocrinology of the Fowl 3 (2-3) aPrerequisite: 20 501 or equivalentThe endocrine system is studied with respect to its physiological importance in such intricateorocesses as metabolism, growth and reproduction. Emphasis is placed upon this system for theiowl, but mammalian examples are also used to illustrate basic concepts of the science. The'nterests of the students will be considered in the selection of illustrative material. Mr. Garren

Courses for Graduates Only
"fladuate courses may not be ofiercd if registration for the course is too low or if the faculty7r facilities become unavailable.
7’0 602 Advanced Poultry Nutrition 3 (0-6) arrangePrerequisites: PO 521. CH 551 or equivalentStudents taking this course will conduct a research problem in poultry nutrition. This problemwill involve the designing and carrying out of microbiological and chick experiments. Theitudents will obtain practice in correlating results obtained in microbiological and chick as-iays. Mr. Hill
‘?0 6'” Poultry Research 1-6 (arrange) f IPrerequisite: Graduate standingAppraisal of present research, critical study of some particular problem involving original in-yestigation. Problems in poultry breeding, nutrition, disease endocrinology, hematology ormicrobiology. Credits: A maximum of six is allowed toward a master's degree. Graduate Stall
PO 613 Special Problems in Poultry Science 1-6 (arrange) f IPrerequisite: Graduate standingSpecific problems of study are assigned in various phases of poultry science. Graduate Stair

Product Design
7’9 201, 202 Product Design and Orientation 4 (3—6) f IPrerequisite: DN 102Required of second year students in Product DesignElementary problems in form and function. Transitional implications of handcrafted and mass-produced objects, in various materials. Demonstrations by specialists in graphics, photography,rendering, modeling, typography, and technical illustration. Visits to design departmentsof local industries. Mr. Baron
TD 301, 302 Product Design (3-12) 5 IPrerequisites: PD 202, PY 212Required of third year students in Product DesignManufacturing and structural considerations in the design of a wide range of products.Mr. Papanek
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PD 331,332 Materials and Processes 3 (3-0) flRequired of third year students in Product DesignStudy of the basic materials of industry, from raw materials and their properties to fabricationtechniques, design criteria and potential.
PD 401, 402 Advanced Product Design 6 (3-12) isPrerequisites: PD 302, PD 332Continuation of product design into more complex systems. Emphasis is placed on functional.innovation and integration of form and structure. Thorough analysis of fabrication by modelsand sketches. Mr. Macomber
PD 422 Office and Industrial Practice 2 (2-0) sPrerequisite: PD 302Required for graduation in Product DesignStudy of the ethics, organization, and procedures of professional product design practice; patentlaw.
PD 441, 442 Design Analysis 2 (2-0) f sPrerequisite: PSY 200Required of fourth year students in Product DesignSeminar on imaginathe problem solving. Individual and group operational techniques in thespectrum of creative thought. Mr. Papanek
PD 501 Advanced Product Design 8 (3-12) fPrerequisite: PD 402Required of fifth year students in Product DesignContinuation of emphasis on new product design and development, with reference to currentdevelopments in automatic fabrication and assembly, Mr. Papanek
PD 502 Product Design Thesis 9 (3-18) sPrerequisites: PD 501, PD 442, IE seriesA one semester project chosen by the student in his area of major interest, with faculty guidance.Independent research and development of functional contribution, including complete pro-gramming of manufacture and distribution systems appropriate to the design. Mr. Papanek,

Psychology
(See Education)

Recreation and Park Administration
(See Education)

Rural Sociology
*Courses for Undergraduates
RS 204 North Carolina Rural Life 2 (2-0) isIntroduction to the specific patterns of rural living in North Carolina; structure and function‘of the groups in which North Carolina rural people participate; major social institutions andtheir related problems; and organized efforts to improve community life in the State. StaIf

“Additional courses, suitable for rural sociology majors and graduate students, are listed in the'offerings of the Department of Sociology and Anthropology. Other soc ology courses especially suitable foradvanced students and graduates are offered by the Department of Soc‘ology and Anthropology of theUniversity at Chapel H1“.
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35 301 Sociology of Rural Life 3 (3-0) f s”rerequisite: Completion of the freshman yeart systematic sociological analysis of the characteristics, institutions and problems of rural life..-’art I is a brief description of the basic concepts, the theoretical framework and the methodof analysis of institutions and problems. Part 11 consists of systematic analyses of the majorocial institutions and their respective problems. Part III portrays the role of the community as’n area of institutional functioning and societal integration. Stafl
SS 321 Introduction to Social Research 3 (3-0) f l"rerequisite: RS 301assigned to give the student a basic understanding of the methods of sociological research.lseviews the scientific method and its application to the design of social research including theollection, analysis, and interpretation of social data. Appropriate ways of presenting the:ndings and of making the greatest use of the data are presented. Critical and objective thinking"re stressed throughout the course. Messrs. Young and Mayo
SS 322 Introduction to Rural Social Work 3 (3—0) I"rerequisite: RS 301 or permission of the instructorlonstructed to acquaint the preprofessional student with the subject matter of social work as7e11 as its related professional fields. Attention is given to three major areas: (1) case work inarious settings. (2) group work, and (3) community organization. Public and private agencies7hich employ persons trained in social work are studied. Mr. Mayo
ES 441 Rural Social Pathology 3 (3-0) f"rerequisite: RS 301 or permission of the instructor1 study of major social problems in modern society: physical and mental health. family insta-ility, crime and penology, and minority group problems. A framework for analysis and under-.‘anding is presented and stressed throughout including a positive approach for prevention.Mr. Mayo
:5 442 Rural Social Structure 3 (3-0) Iarerequisite: RS 301 or permission of the instructorocial structure is viewed in its two major dimensions: (1) vertically through the conceptsfsocial stratification; and (2) horizontally as a set of basic social institutions interacting by1eans of a system of concrete social organizations. Particular attention is given to the placef the rural segment in the total social system. The bases of social cohesion which permit di-ersity within a functioning whole are examined. Mr. McCann
Courses for Graduates and Advanced Undergraduates

AS 5'” Rural Population Problems 3 (3—0) f'rerequisite: RS 301. study of population growth, rates of change and distribution. Considerable attention isiven to the functional roles of population, i. e., age, sex, race, residence, occupation, maritaliatus and education. The dynamic aspects of population are stressed: fertility, mortality andJigTation. Population policy is analyzed in relation to national and international goals. Amid view is stressed throughout. Mr. Mayo
5 512 Rural Family Living 3 (3-0) I‘rerequisite: RS 301'alues, patterns and levels of rural family living. Differentials and factors related thereto in’he world, the nation and North Carolina. Analysis of selection problems, programs, policiesnd methods of study. Mr. Hamilton
5 513 Community Organization 3 (3-0) f’rerequisite: RS 801iommunity organization is viewed as a process of bringing about desirable changes in com-Junity life. Community needs and resources available to meet these needs are studied. Demo-ratic processes in community action and principles of community organization are stressedlong with techniques and procedures. The roles of leaders, botb lay and professional, in com-Junity development are analyzed. Mr. MayoFSee footnote on page 370
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RS 523 Sociological Analysis of Agricultural Land Tenure Systems 3 (3-0lfPrerequisite: Permission of the instructorA systematic sociological analysis of the major agricultural land tenure systems of the worldwith major emphasis on the problems of family farm ownership and tenancy in the UnitedStates. Mr. Hamilton
RS 534 (HI 534) Farmers' Movements 3 (3-0) IPrerequisite: Three hours of SociologyA history of agricultural organizations and movements in the United States and Canada prin-cipally since 1865, emphasizing the Grange, the Farmers' Alliance, the Populist Revolt, theFarmers' Union, the Farm Bureau, the Equity societies, the Non-partisan League, cooperativemarketing, government programs and present problems. Mr. Noblin
RS 541 Social Agencies and Programs 3 (3-0) IPrerequisite: Three hours of SociologyStudy of social agencies and programs and their implementation through specific organizationsin dynamic relation with the people whom they serve. Consideration is given to the relationof these agencies and programs to community structure and forces in rural society; coordina-tion of the several types of agencies and programs; professional leadership in the local com-munity; and problems of stimulating local leadership and participation. Mr. Mayo

Courses for Graduates Only
RS 611 Research Methods in Sociology 3 (3-0) fPrerequisite: Permission of the instructorDesigned to give the student a mature insight into the nature of scientific research in sociology.Assesses the nature and purpose of research designs, the interrelationship of theory and research.the use of selected techniques and their relation to research designs, and the use of moderntabulation equipment in research. Mr. Mch
RS 621 Rural Social Psychology 3 (3-OlfPrerequisite: Permission of the instructorTreats the genetic development of the rural personality and the interrelationship of the in-dividual and the rural society. Studies the social psychological factors related to rural leader-ship, morale, social organization and social change, and examines the attitudes and opinions ofrural people on current local and national issues. Mr. Mch
RS 631 Population Analysis 3 (3-0) IPrerequisite: Permission of the instructorMethods of describing. analyzing and presenting data on human populations: distribution.characteristics, natural increase, migration and trends in relation to resources. Mr. Hamilton
RS 632 Rural Family 3 (3-0liPrerequisite: Permission of the instructorEmphasis is placed on the development of an adequate sociological frame of reference for‘family analysis; on discovering both the uniquely-cultural and common-human aspects of the:family by means of cross-cultural comparisons; on historical explanations for variability in:American families with especial concern for the rural family; and on analyzing patterns of:family stability and effectiveness. Mr. Hamiltonl
RS 633 The Rural Community 3 (3-0) IPrerequisite: Permission of the instructorThe rural community is viewed in sociological perspective as a functional entity. A method 0ftanalysis is presented and applied to eight "dimensions," with emphasis on the unique types of!understanding to be derived from measuring each dimension. Finally, the effect of change On!community integration and development is analyzed. Mr. Mayo'
RS 641 Statistics in Sociology 3 (3-0) fPrerequisite: ST 513The application of statistical methods in sociological research. Emphasis on selecting appropriat“models, instruments and techniques for the more frequently encountered problems and form“of data. Mr. Hamilton!
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SS 642 Research in Rural Sociology Credit: by arrangement(Maximum of six credits)rerequisite: Permission of chairman of graduate study committee.lanning and execution of research, and preparation of manuscript under supervision ofTaduate committee.
SS 653 Theory and Development of Rural Sociology 3 (3—0) Irerequisite: Permission of the instructor;equired of all master’s and doctoral candidates in Rural Sociology and recommended for all'raduate minors. Designed to meet two objectives: (1) to introduce the student to the sudyIf current sociological theory and (2) to survey events and trends in the historical development35 rural sociology. Mr. Hamilton
55 671 Seminar Credit: by arrangementppraisal of current literature; presentation of research papers by students; progress reports onEpartmental research; review of developing research methods and plans; reports from scienti-: meetings and conferences; other professional matters. (A maximum of three credits is al-»wed toward the master's degree, and six credits toward the doctorate.) Graduate Staff

Social Studies
Si 301, 302 Science and Civilization 3 (3-0) f a'rerequisites: For engineering students, ENG 205, H1 205, EC 205; for others, permission ofthe departmentin examination of the major concepts, methods and values that characterize modern thought1 the fields of physical science, the humanities and the social sciences. The course utilizes themdent's previous training, plus materials from the history and philosophy of science and theistory of technology to demonstrate the essential interrelatcdness of scientific, social, andesthetic activity.
ii 491, 492 Contemporary Issues 3 (3-0) f I'rerequisites: For engineering students, SS 301, 302; for others, permission of the department.his course deals with concrete problems as they arise from day to day in the world of public.iairs. These problems are studied and discussed in the context of a search for a more realisticzfinition of the limits of freedom and authority. Text materials are books, magazines and":wspapers.

Sociology
(Also see Anthropology)

:ourses for Undergraduates
43C 202 Principles of Sociology 3 (3—0) 1 aatroduction to the scientific study of man’s behavior in relation to other men, the general lawsiccting the organization of such relationships and the effects of social life on human personali-’ and behavior.
3C 301 Human Behavior 3 (3~0l f astudy of the effects of social interaction upon individual behavior and personality; collective'1titudes and behavior as products of group experience; analysis of fashions and fads, crowds,20b3, publics, social movements.
0C 302 Public Relations and Modern Society 3 (3—0) f I.he development and composition of social groups and the processes involved in group or-tnization. These are analyzed in terms of the expanding functions of mass communication inmtemporary society.
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SOC 303 Current Social Problems 3 (3-0) fStudy of the social and cultural aspects of specific problems such as crime, divorce, race corflit t, illness, poverty, housing, recreation and personality adjustment to demonstrate the bassintegration of society and community life.
SOC 304 Contemporary Family Life 3 (3-0) fThe social organization of the family with special attention to socialization, marital choickinship relations, and the social changes affecting family structure and functions.
SOC 305 Race Relations 3 (3-0) fAnalysis of race relationships both in the United States and throughout the world with particular emphasis on factors producing the changes taking place at the present time.
SOC 306 Criminology 3 (3-0) fThe study of causation, treatment, prevention, and control of criminality and juvenile dclinquency. Special emphasis is placed on sociocultural theories of causation and on ti'examination of court and correctional systems for adults and juveniles. Arranged field trips.
SOC 401 Human Relations in Industrial Society (3—0) f'Prerequisite: Senior standing or permission of instructorStudies in the sociology of occupations, professions and work, with special attention to humarelations in industrial plants and other work situations.
SOC 402 Urban Sociology 3 (3-0) f‘Prerequisites: SOC 202 and permission of instructorA study of the factors in the growth of cities; the relationship between the design of cititand their social organization; detailed analysis of new developments in the serving of humaneeds. City and regional planning.
SOC 4” Community Relationships 3 (3-0) f'Prerequisites: SOC 202 and permission of instructorA survey of the institutions, organizations, and agencies found in modern communities; soci:problems and conditions with which they deal; their interrelationship and the trend towat'over—all planning.
SOC 412 introduction to Social Work 3 (3-0) fPrerequisites: SOC 202 and permission of instructorA couise designed to acquaint students with the \arious tvpes of public and private social worand with remedial and preventive programs in applied sociology, social psychiatry, healtlpublic welfare, and recreation.
SOC 414 Social Structure 3 (3-0) flPrerequisites: Six hours in Sociology and permission of instructorStudies of the major social institutions and systems of stratification; the organization of soci:systems as, for example, religion, education, and government; the functions of such structurrcomponents as age and sex groups, vocational and professional groups, and social classes.
SOC 416 Research Methods 3 (3-0) HPrerequisites: Nine hours in Sociology and permission of instructorAn analysis of the principle methods of social research; the development of experiment:schedules and questionnaires; the measurement of behavior.

Courses for Graduates and Advanced Undergraduates
SOC 50'l Leadership 3 (3-0) f'Prerequisites: SOC 202, SOC 301 or equivalentA study of leadership in various fields of American life; analysis of the various factors associated with leadership, with particular attention given to recreational, scientific and exeCUtive leadership problems.
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SOC 502 Society, Culture, and Personality 3 (3-0) f aPrerequisites: SOC 202, SOC 301 or equivalentHuman personality from its origins in primary groups through its development in secondarycontacts and its ultimate integration with social norms. Emphasis is placed upon the normalpersonality and the adjustment of the individual to our society and our culture. Dynamics ofpersonality and character structure are analyzed in terms of the general culture patterns andsocial institutions of society.
SOC 505 The Sociology of Rehabilitation 3 (3-0) f IPrerequisites: SOC 202, SOC 301 or equivalentThe course stresses the social and cultural implications of the rehabilitation approach. Em-phasis is placed upon the social and personal problems of physically and mentally handi-capped persons. The interrelationships of the major social environments are considered atlength in this regard. Objectives of the rehabilitation processes are analyzed in terms of thesociology of work. A major portion of the course is devoted to rehabilitation as a profession,particular attention being given to the diverse roles of specialists in this field.
SOC 510 Industrial Sociology 3 (3-0) f :Prerequisites: SOC 202, SOC 801 or equivalentIndustrial relations analyzed as group behavior with a complex and dynamic network of rights.obligations and rules; the social system as an interdependent part of total community life;background and functioning of industrialization studied as social and cultural phenomena;analysis of specific problems of industry.
SOC 511 Social Theory 3 (3-0) f :Prerequisites: Nine semester hours in Sociology, or equivalent work in related fields, and per-mission of instructor.The study of social theories from the earliest recorded thinkers to those of modern times; theevolution of theories of the individual, groups, culture, community, and society; the moderndevelopment of sociology and anthropology, and interpretive systems accompanying thesedevelopments.
>SOC 515 Research in Applied Sociology 3 (3~0) f s‘Prerequisites: SOC 202, SOC 301 or equivalent.Individual research problems in applied fields of sociology, such as problems of the family,>population and social work; rural-urban relations; student success; American leadership.

Soil Science
ICourses for Undergraduates
55C 200 Soils 4 (3-3) f I‘Prerequisite: CH 103 or CH 107. MIG 120 is recommended but not required(The fundamental properties of soils and their relation to proper soil management. Geologicalinformation important to an understanding of soils and agriculture is presented for a better{:understanding of the interrelationship which exists between soils and management.Mr. Younts
55C 302 Soils and Plant Growth 4 (3-3) I.‘Prerequisites: SSC 200, BO 103, PY 2”An examination of the fundamental chemical, physical and microbiological characteristics ofSoils, as related to crop production. The chemical and mineralogical composition of soils; ionMchange, soil reaction and the solubilities of plant nutrients; transformations between organicand inorganic forms of plant nutrients; water and air relations in soils; lecture—demonstrationswill be used to illustrate fundamental soil properties and to acquaint students with methodsused in the study of soils. Mr. McCollum
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SSC 341 Soil Fertility and Fertilizers 3 (3-0)Prerequisites: SSC 200, BO 103History of plant ntttrition and soil fertility. Plant nutrition and growth as related to crop fertilization. Fertilizer materials, their manufacture, properties and usage. Fertilizer practiceas related to a sound soil management program. Mr. Yount
SSC 452 Soil Classification 3 (2-3)Prerequisite: SSC 200The processes imolvcd in the origin of soil and its properties are explained. Logical schemes 0soil classification and soil management are developed based upon soil profile properties a;operational criteria. The laboratories and field trips are designed to teach the student hos.to recognize certain soil profile properties and inferences which may be drawn from them.Mr. Cook.
SSC 461 Soil Conservation and Management 3 (3-0)Prerequisite: SSC 200 or permission of instructorThe history and status of erosion and fertility conditions; the economic and social aspects 0‘soil conservation; the effects of climatic factors, vegetation (forest, sod crops, cover crops antrotations), soil properties, and other management practices on soil conservation and fertilitrmaintenance. Mr. Lut
SSC 480 Senior Seminar '| (1-0) f :Prerequisite: Senior standing in the School of AgricultureA student participation course in which the student will prepare and present thorough ancdocumented discussions of important soil topics. Staf.’

Courses for Graduates and Advanced Undergraduates
SSC 511 So" Physics 4 (3-3) 1Prerequisitm: SSC 200 and FY 212Physical constitution and analyses; soil structure, soil water, soil air and soil temperature inrelation to plant growth. Mr. Lutr
SSC 522 Soil Chemistry 4 (3-3) IPrerequisites: SSC 200, SSC 553 and CH 453 or permission of instructor.A consideration of the chemical and colloidal properties of clay and soil systems, includingion exchange and retention, soil solution reactions, salvation of clays, and electrokinetic pro-perties of clay-water systems.(Offered in 1964 and alternate years thereafter) Mr. Weed
SSC 524 Mass Spectrometry 2 (1-3) IPrerequisites: SSC 502 and CH 433 or permission of instructorAn examination of theoretical and analytical aspects of mass spectrometry and stable isotopictechniques; application of these methods to biochemical research.(Offered in 1963 and alternate years thereafter) Mr. VolkJ
SSC 532 Soil Microbiology 3 (3-0) 3Prerequisites: SSC 302, B0 312 and CH 220The more important microbiological processes that occur in soils; decomposition of organicmaterials, ammonification, nitrification, and nitrogen fixation.(Offered in 1963 and alternate years thereafter) Mr. Bartholomcw'
SSC 541 Soil Fertility 3 (3-0):Prerequisites: SSC 302 and SSC 341Soil conditions affecting plant growth and the chemistry of soil and fertilizer interrelationships.Factors affecting the availability of nutrients. Methods for measuring nutrient availability.Mr. Kamprath
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SSC 551 Soil Morphology, Genesis and Classification (3-0)Prerequisites: SSC 200, SSC 302, or SSC 341 and MIG 120Morphology: study of concepts of soil horizons and soil profiles and chemical, physical andmineralogical parameters useful in characterizing them. Genesis: critical study of soil forming: factors and processess. Classification: critical evaluation of historical development and presentconcepts of soil taxonomy with particular reference to great soil groups as well as discussionof logical basis of soil classification.(Offered in 1962 and alternate years thereafter) Mr. McCracken
SC 553 Soil Mineralogy 3 fPrerequisites: SSC 200, SSC 341 and MIG 330 or permission of instructorComposition, structure, classification, identification, origin, occurrence, and significance of soilminerals with emphasis on primary weatherable silicates, layer silicate clays, and sesquioxides.Messrs. McCracken and Weed
SSC 560 North Carolina Soils and Their Management 3 (Summer)Prerequisites: SSC SSC or SSC 341Field studies of selected soil series in the Coastal Plain, Piedmont and Mountain areas ofNorth Carolina. Discussion of management practices that should be associated with the varioussoils under different types of farming.(Offered in Summer 1963 and alternate years thereafter). Messrs. McCracken, Fitts and Spain
SSC 570 Special Problems Credits by arrangement.Prerequisites: SSC and SSC 302Special 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
SSC 622 Physical and Chemical Properties of Soils 0.4Prerequisites: SSC 511, SSC CH 433, MA 801 or permission of instructorAn examination in depth of current ideas concerning the physics and chemistry of soil andclay systems. Topics will include ion exchange, molecular adsorption, electrokinetics, relationsbetween mineral structures and their physical and chemical properties, and the properties ofadsorbed water. Emphasis will be determined by student interest and by current literature.(Ofiered in 1963 and alternate years thereafter). Messrs. Miller and Weed
ISSC 651 Pedology or 3-0 (By arrangement)'Prerequisites: SSC9522 and SSC 511IA critical study of current theories and concepts in soil genesis and morphology; detailedlttudy of soil taxonomy. Topics include weathering and clay mineral genesis as related to soilmorphology and genesis, functional analyses of soil genesis, properties of and processes re-[tponsible 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 thesextopics may be emphasized at the expense of the others according to interests of students.(Offered in 1964 and alternate years thereafter). Mr. McCracken
ISSC 672 Soil Properties and Plant Development 0-4’Pl'crequisites: CH 551 SSC 522 or equivalents1A detailed examination of the effects of soil factors in the development of crop plants. Segmentsi40f the course will treat (1) soil transformation processes of both organic and inorganic con-tstituents, (2) concepts of nutrient availability and (3) the relation of plant development in-hdices to specific soil properties.|(Ofiered in 1964 and alternate years thereafter). Messrs. Jackson, Bartholomew and Davey
'zssc sao Semmar 1 (1-0) r s‘Prerequisite. Graduate standing in Soil SciencerSdentific articles, progress reports in research and special problcms of interest to agronomiststreviewed and discussed.fA maximum of two credits is allowed toward the master's degree, but any number towardithc doctorate. Graduate Stafl
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SSC 690 Research Credits by arrangemerrPrerequisite: Graduate standing in Soil ScienceA maximum of six credits is allowed toward the master's degree, but any number towarthe doctorate. Graduate Sta:

Statistics
(See Experimental Statistics)

Textiles
Courses for Undergraduates

Textile Technology
TX 221 Fundamentals of Textiles 3 (2-2) fPrerequisite: MA 101 or MA 111, or equivalentRequired of students in all Textile curriculaNomenclature, flow of processes through weaving, yarn numbering systems, basic calculationof machinery constants, textile production, and yarn and fabric structures. Two 1-hour lecture:and one 2-hour laboratory period per week. Messrs. Lassiter, Mose:
TX 261 Fabric Structure 3 (2-2) tPrerequisite: TX 221Required of students in all Textile curriculaA study of the fundamental principles of fabric construction and weave formation of selectecstaple fabrics. Laboratory instruction is gixen in physical analysis and design techniques e52sential to the development of technical specifications for the production of woven fabrics. TWt1-hour lectures and one 2-hour laboratory period per week. Messrs. Berry, Klibbo
TX 271 Upholstery Fabrics 2 (2-0) IRequired of students in Furniture ManufacturingTextile students may not take this course for degree credit.A study of the basic principles of textile manufacturing and structure of woven fabrich1identification of classic decorative fabrics used for upholstered furniture coverings, with em:phasis on nomenclature and physical properties and textile trade customs. Two 1-hour lecturerperiods per week Mr. Mose:
TX 281 Fiber Quality 3 (2-2) f:Prerequisite: TX 221Required of students in all Textile curriculaA study of the physical, chemical and aesthetic properties of the major textile fibers. Includedare methods of measuring fiber properties and interpretation of test results, complete analysis.of typical stress-strain curves, influence of moisture on physical properties, and fiber identifi-'cation. Two 1-hour lectures and one 2~hour laboratory period per week.Messrs. Hamby, Wiggins
TX 303 Fiber and Yarn Technology 4 (3-2) f SPrerequisite: TX 281Required of all students in the Textile Technology curriculum.Technological and scientific concepts of fiber and yarn structures and modifications resultingfrom processing. For all systems, the opening, cleaning and carding actions; blending offibers stressing intimacy, methods, effectiveness, and influence on product; yarn structure as afactor of blend, fiber distribution, twist in its many ramifications, spinning limits; compositeyarn structures; bulk and yarn coverage; drafting methods, types, and limits. Three 1-hourlectures and one 2-hour laboratory period per week. Messrs. Hamby, Pardue, Lassitfl'i
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'TX 304 Fiber and Yarn Technology 4 (3-2) f s‘Prerequisite: TX 303iRequired of students in Fiber and Yarn Technology and General Textiles{Elective for others.CTechnological and economic aspects of fiber and yarn processing including; packaging, pro-:duction and efficiency levels; specialized yarn processes such as combing with economic justi-fications; design and use of specialty novelty yarns; economical and mechanical limitations of:textile equipment. Three l-hour lectures and one 2-hour laboratory period per week.Messrs. Stuckey, Pardue, Hamby
'TX 327 Textile Testing 4 (3-2) 6 s’Prerequisites: TX 303, TX 365, ST 361{Required of students in all Textile curricula~Quality control methods for textile processing, with emphasis on the measurement by labora-‘tory instruments and techniques, and including a study of the mechanical and natural in~fluences involved. Three l-hour lectures and one 2-hour laboratory period per week.Messrs. Hamby, Stuckey
'TX 365 Fabric Technology 4 (3-2) f aiPrerequisites: TX 261, TX 281Required of students in the Textile Technology curriculumGeometry of fabrics; properties of fabrics dependent on the weave, geometrical configurationsand yarn properties, such as compressional resilience, air and water permeability, water re-»pellency, creasing tendencies, abrasion properties, hand, and drape. Mechanical propertiesof fabrics; transmission of heat, moisture, and air. Yarn additives and treatments; slashing and-warp preparation, materials, and techniques. Non-woven structures. Three l-hour lectures andDue 2-hour laboratory period per week. Messrs. Berry, Porter
'.TX 366 Fabric Technology 4 (3-2) f aPrerequisite: TX 365Required of students in Fabric Technology and General TextilesElective for othersTechnology and economic aspects of fabric construction, design, and production. The classicalweaves, their design, inherent uses, production techniques, and types of looms required. Mar-xeting methods, with Worth Street and other trade rules and regulations. The loom as a pro-duction unit: types, nomenclature, basic and special mechanisms. Mill balance. Fabric defects.Three l-hour lectures and one 2—hour laboratory period per week. Messrs. Moser, Berry
TX 430 Continuous Filament Yarns 3 (2-2) f ai’rerequisite: TX 303Required of Students in Fiber and Yarn Technology and Knitting Technology.Elective for othersit study of properties and processes applicable only to filament yarns such as texturizing andJulking. Detailed studies of throwing systems, engineering requirements of equipment, andlarn property changes resulting from processing. Two l-hour lectures and one 2—hour laboratory)eriod per week. Mr. Wiggins
(X 436 Staple Fiber Processing 3 (2-2) f :?rerequisite: TX 303{equired of students in Fiber and Yarn Technology.Elective for othersX study of special systems of processing long staple, natural and man-made fibers, includingvoolen, worsted, direct spinning, Turbo Stapler, or Pacific Converter, and silver to yarnmethods. New concepts and research findings as applied to all yarn processes. Two lhourectures and one 2-hour laboratory period per week. Mr. Pardue
5X 478 Design and Weaving 3 (2-2) f s’rerequisite: TX 366J\equired of students in Fabric TechnologyElective for othersdeanced study of special weave formations and the techniques and equipment necessary tofirm these fabrics. Studies in depth of new developments and research findings in the areas.f Warp preparation, design, weaving, and fabric formation. Two l-hour lectures and one 2-mm laboratory period per week. Messrs. Porter. Berry
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TX 485 Mill Design and Organization 3 (2-2)Prerequisites: TX 303, TX 36")Required oi students in the 'l extile Technology curriculum. Beginning in the 1963 fall semen:tcr. for seniors in final semester onlyApplication of economic principles of textile factoring, hedging, and other buying and sellinproblems. lmentory control, organization, and departmental functions of textile companje:Technical problems of plant site selection, plant design and layout, and selection of equipmentLayout of a mill by each student. 'lwo 1-hour lectures and one 2-hour laboratory period peweek. Messrs. Grover, Pardu
TX 490 Development Project I 1 (0-2) f‘Prerequisites: senior standing and permission of instructorElectiveA problem of independent study assigned to seniors in the major field of study serving als.as the laboratory period for senior level courses. One 2-hour laboratory period per week. Sta:

Knitting Technology
TX 342 Knitting Principles 2 (2-0) WPrerequisites: TX 28l and TX 221Required of juniors in Textile Technology and Knitting Technology. A basic course in knittofabric construction with emphasis on the many types of stitch structures found in knitte.textiles. Attention is also devoted to the equipment and mechanisms necessary to produce thes-structurcs, Two 1-hour lecture periods per week. Messrs. Li, Middleto:
TX 441 Flat Knitting 3 (2-2)Prerequisite: TX 342Required of seniors in Knitting TechnologyElective for othersA study of the leading types of flat knitting machines including warp knitting machines, dais:possibilities and fabric adaptability. Two 1-hour lectures and one 2-hour laboratory pcrio.per week. Mr. Shin
TX 442 Knitted Fabrics 3 (2-2) t 'Prerequisite: TX 842Required of seniors in Textile Technology and Knitting TechnologyDesign, analysis, and production of knitted fabrics, including flat, circular, and warp type“The economic aspects of the knitting process as a method of clothing production. Introductio.to garment design, production and marketing. Two 1—hour lectures and one 2»hour laboratolperiod per week. Messrs. Shinn, Middleto'
TX 444 Garment Manufacture 3 (2-2).Prerequisite: TX 342Required of seniors in Knitting TechnologyElective for othersA study of circular latch needle and spring needle machines for knitted fabric productiolStyling, cutting and seaming of the basic garment types for underwear and outerwear; standar‘seam types; high speed sewing machines. Two 1-hour lectures and one 2-hour laboratory perioper week. Mr. Shin.
TX 447, 448 Advanced Knitting Laboratory (0-4) fPrerequisite: TX 342Required of seniors in Knitting TechnologyElective for othersSystematic study of circular hosiery mechanisms; hosiery types and constructions. Seamleihosiery production methods utilizing the newer synthetic yarns, toe c105ing methods, finishinprocesses, and marketing are emphasized. Messrs. Li, Shin
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TX 449 Tricot Knitting 3 (2-2) ,Prerequisite: TX 342Elective for juniors and seniorsA study of basic types of tricot knitting machines with emphasis on mechanisms and fabrics.Attention is given to warp preparation methods applicable to the tricot marhine. the character-istics of yarn made from natural and synthetic fibers as they affect processing into warp knittedfabrics, machine settings for proper qualities and ratios; economics of warp knitting, and enduses. Attention is given to fabric design and analysis. Two l<hour lectures and one 2-hour lab-oratory period per week. Mr. Shinn
TX 483 Textile Cost Methods (2-0) 5 aPrerequisites: TX 303, TX 565Required of seniors in Textile Technology except those in Management.4. study of cost methods applicable to textile mills with emphasis on calculations, the preJaration of cost reports, and their use in cost control. Two 1-hour lectures per week.Messrs. Lynch, Middleton, Shinn

Textile Chemistry
.'C 201 Textile Chemistry I 2 (2-0) f I)rerequisites: CH 103, TX 281{equired of juniors in Textile Technology\comprehensive course designed to familiarize the student with the chemical properties ofll natural and man-made fibers; some emphasis is placed upon the relationship betweenmolecular structure and physical properties; the principles and methods for producing man-nade fibers are discussed; a brief survey of organic chemistry is imluded, particularlv thosetarts that relate to polymer chemistry. Two one-hour lectures per week. Mr. Rutherford
'C 303, 304 Textile Chemistry Ill 3 (2—3) t s’rerequisites: CH 221, CH 223Lequired of juniors in Textile ChemistryA study of the action of chemicals on fibers; methods and chemistry of scouring, bleaching andaercerization; preparation of typical dyestuffs and their application to fibers. Two 1-hour:Ctures and one 3-hour laboratory period per week. Mr. Hayes
C 307 Textile Chemistry II 4 (3-2) t s’rerequisite: TC 201.equired of seniors in Textile Technologycomprehensive course covering scouring, bleaching, and dyeing of textile materials. AlsoIbric finishing, effects of heat and chemicals on fibers, and the economic aspects of differentyes and chemical treatments on fibers and fabrics. Three 1-hour lectures and one 2 hour lab-ratory period per week. Mr. Hayes
C 403., 404 Textile Chemical Technology 3 (3-0) 1 Irerequtsites: TC 804, CH 223cquired of seniors in Textile Chemistryasic principles are applied to the study of three important areas of textile processing: dyeing,Tinting, and finishing. These areas are concerned with the chemical nature of dyes andther chemical agents applied to fibrous systems; with the chemical and physical propertiesithe various fibers; and with the mechanical aspects of the application of chemical materialsa fibers and fabrics. The course includes an extensive review of the various classes of dyes1d their application to all important textile fibers and blends of fibers; a comparative analysisidyeing machinery and processes involving special mathinery and equipment: a survey3 modern preparatory and bleaching for all important fibers; a study of the roller printingiachine, and the principles involved in print formulations for the major (lasses of dyes andIeir application to the various fibers; a study of important mechanical, additive, and chemicalIOdification type finishes for fabric. Three 1—hour lectures per week. Mr. Campbell
C 495, 406 Textile Chemical Technology Laboratory 2 (0-6) t acqurred of seniors in Textile Chemistry0 be taken concurrently with TC 403, 404. Two 8-hour laboratories per week.
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TC 411 Textile Chemical Analysis I 3 (1-6) HPrerequisite: CH 215Elective for students in Textile ChemistryAnalysis and evaluation of textile chemicals and related materials such as water, soap, wettir'nagents, synthetic detergents, bleaching and stripping agents and finishing compounds. Idena'fication and quantitative determination of materials employed in several categories of textitiwet processing such as sizes, surface-active agents, dyestuffs and finishes. One 1-hour lectunand two 3<hour laboratory periods per week. Messrs. Campbell, Cates, Rutherfim
TC 412 Textile Chemical Analysis II 3 (1-6) HPrerequisites: CH 215, TC 304Required of students in Textile ChemistryAnalysis of textile materials involving specialized instruments and techniques such as apephotometry, pH measurements, electrometric titration, viscometry, etc. One 1-hour lectunand two 3~hour laboratory periods per week. Messrs. Campbell, Gates, Rutherfion
TC 42] Fabric Finishing I 2 (2-0) ftPrerequisite: TC 201Elective for students in Textile TechnologyStudents in Textile Chemistry may not take this course for degree credit ,A general course in fabric finishing designed for students not majoring in Textile Chemistr:Emphasis placed on finishes used on garment-type fabrics, including stabilization finishes, waterrepellency, crease resistance, moth and mildew proofing, fire-proofing, etc. Emphasis on chest:istry of finishes varied to fit requirements of students. Two 1-hour lectures per week.Mr. Hayq‘
Courses for Advanced Undergraduates and Graduates

Textile Technology
TX 501 Textile Technology Seminar 2 (2-0“!Prerequisites: Senior standing and permission of instructor IElectiveLecture and discussion periods are designed for students who are particularly interestediyarn manufacturing aspects of the textile industry. Subject matter will include such aspect!as training methods, safety programs, modern mill design, specialized techniques in settin:rates, employee relations and developments that arise from technical meetings. Two l-hou:lectures per week. Messrs. Grover, Hambnl
TX 521 Textile Testing ll 3 (2-3lllPrerequisite: TX 327ElectiveAdvanced techniques for measuring properties of natural and man-made fibers, yarns, ans"fabrics. Interrelations of raw material, quality, processing characteristics, and end produaIproperties. The application of the laws of physical sciences to evaluation of textile materiala'Two 1-hour lectures and one 3-hour laboratory per week. Messrs. Hamby, Studiek
TX 522 Textile Quality Control 3 (2-3) l:Prerequisite: TX 521ElectiveQuality control systems for textile operations. Defect prevention methods, isolation of pm;cesses contributing to substandard quality, relationship between quality control departmand operating divisions. Laboratory design, equipment and personnel selection, installatioof quality control systems. Two 1-hour lectures and one 3-hour laboratory period per week!Messrs. Hamby, Stuck?!
TX 524 Special Proiects in Textiles l to 3 lPrerequisites: TX 327, senior standing, permission of instructorsElectiveSpecial studies in either the major or minor field of the advanced undergraduate or graduastudent. These special studies will take the form of current problems of the industry, ind“.pendent investigations in the areas of textile testing and quality control, seminars 311"technical presentations, both oral and written. Staft
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X 525 Advanced Textile Microscopy (arranged) f srerequisite: TX 327lective:xperiments, lectures and demonstrations in more advanced techniques of textile microscopy.etailed studies of structures of fibers covered in lecture series, supplemented by experiments1 lecture topics. Detailed study of all types of microscopes and their uses in textiles. Pre-aration of slides for photography. Uses of photomicrographic equipment. Lectures and.boratory arranged. Mr. Stuckey
TX 551 Complex Woven Structures 4 (3-2) 3rerequisites: TX 303, TX 478-lectivehe development of design specifications for complex fabrics as related to fabric geometry,‘Inctional and aesthetic properties and manufacturing limitations. Three 1 hour lectures andne 2-hour laboratory per week. Mr. Berry
X 575 Fabric Analytics and Characteristics 3 (3-0) f srerequisite: TX 365 or TX 366 or TC 511equired of students in Fabric Technologylective for othersarrelation of fiber and yarn properties with those of the fabric. Fabric design featureslated to utilitarian as well as aesthetic values, with case studies of successful fabrics.Ispection and classification of defects with economic aspects. Engineering design of fabriu:ilizing blends of fibers and yarns. Three l-hour lectures per week. Mr. Porter

General Textile Course
( 581 Instrumentation and Control 3 (2-2) f s"ercquisitc: PY 212:quired of all seniors in all Textile curriculalecture series with coordinated laboratory exercises designed to familiarize the student.th the theory and application of instruments and control apparatus found in the modernxtilc plant. The studies cover the measurement and control of temperature, humidity,'essure, flow and liquid level, the application of control apparatus to chemical processes(1 physical finishing of textile products. Two 1-hour lectures and one 2-hour laboratory:riod per week. Mr. Asbill

Textile Chemistry
.501 Seminar in Textile Chemistry 2 (arranged) serequisite: TC 403quired of seniors in Textile Chemistryic course is designed to familiarize the student with the principal sources of textilecmical literature and to emphasize the importance of keeping abreast of developments in6 field of textile Chemistry. Particular attention is paid to the fundamentals of technicaliting. Reports. Lectures arranged. Mr. Campbell, Staff
3 511. Chemistry of Fibers 3 (3-0) 1erequisite: CH 223:quired of seniors in Textile Chemistrylecture course emphasizing the theory of fiber structure; the relationship between thetmical structure and physical properties of natural and man made fibeIs; the nature of. chemical reactions which produce degradation of fibers; the production of man-made~era. Three 1-hour lectures per week. Mr. Rutherford
512 (CH 512) Chemistry of High Polymers 3 (3—0) f serequisite: CH 431:ctive for Textile Chemistry studentszchanisms and kinetics of polymerization; molecular weight dcstription; theory of polymerutions. Three 1-hour lectures per week. Mr. Gates
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TC 521 Textile Chemical Analysis Ill 3 (arranged) f-Prerequisite: TC 421 or permission of instructorElecthc 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, war:sizes, and fabric finishes of all types; the identification of fibers by chemical means; tl;qualitative and quantitathe analysis of fiber blends by chemical means; the identification (finishes; the evaluation techniques for dyed and finished materials. Two one-hour lecturtand one three-hour laboratory period per week. Graduate Sta:

Courses for Graduates Only
TX 601, 602 Yarn Technology (arranged) f'Prerequisite: Graduate standingThis course provides the student with an opportunity for intensive study of advanced topivin the field of yarn technology. Messrs. Grover, Hamt'
TX 621 Textile Testing Ill 2 (1-2) tiPrerequisite: TX 522 or equivalentDesign of textile laboratories. including conditioning equipment and instruments require-for specific needs; performance of tests and analysis of data on industrial problems; speciaizcd physical tests; inter—laboratory tests and analysis; study of A.S.T.M. specifications an:work on task groups for the A.S.T.M. Society. One l-hour lecture and one 2-hour laboratO'period per week. Mr. Hamt'
TX 631 Synthetic Fiber: (arranged)Pierequisite: TX 430 or TX 436 or equivalentLectures and projects on advanced problems relative to the properties and processing of marmade continuous filament and staple fiber yarns. Messrs. Grover, Hamt'
TX 641, 642 Advanced Knitting Systems and Mechanism: 3 (arranged) flPrerequisite: TX 441 or equivalentA critical study of inventions which have contributed to the development of the modctknitting industry; knitting needles and their adaption for specific uses; means for mountir‘them for individual and en masse operation; construction and functioning of cooperatirelements including sliders, jacks, sinkers, dividers, pressing elements, narrowing and tensioting and draw off motions, regulating mechanisms, timing and control chains and cams. Uwill be made of patent literature which covers important developments in the hosierindustry. Three 1-hour lectures per week. Mr. Shin
TX 643, 644 Knitting Technology 3 (2-2) f'Prerequisites: Graduate standing and 8 credits in Knitting TechnologyProblems of specific interest to the knitting industry will be assigned for study and investgation. The use of experimental methods will be emphasized. Attention will be given 'the preparation of reports for publication. Graduate Sta.
TX 651, 652 Fabric Development and Construction 3 (arranged) fPrerequisite: Graduate standingApplication of advanced technology to the development and construction of woven fabricMr. Portr
TX 681 Textile Research Credits by arrangemeeProblems of specific interest to the textile industry will be assigned for study and investgation. The use of experimental methods will be emphasized. Attention will be given to ttpreparation of reports for publication. The master's thesis may be based upon the da.obtained. Graduate Sta
TX 683 Seminar 1 (l-OlfDiscussion of current scientific publications of interest to the textile industry; review ar-discussion of student papers and research problems. Graduate St;
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TC 605 Physical Chemistry of Dyeing 3 (arranged) f sPrerequisite: CH 435Development of principles of thermodynamics, emphasizing applications in dye and fiberchemistry. Mr. Gates
TC 606 Chemistry of Fiber-Forming High Polymers 3 (arranged) f sPrerequisite: CH 433Composition and structure of high polymers; properties of linear polymers with particularemphasis on mechanical behavior; chemistry of high polymer degradation. Three 1-hourlectures per week. Mr. Cates

Zoology
Courses for Undergraduates
10 103 General Zoology 4 (3-2) f sThe study of animals with special reference to the morphology, physiology, and ecology ofthose forms that illustrate zoological principles. Staff
10 205 Invertebrate Zoology 4 (3-3) 5Prerequisite: 20 103The biology and classification of the invertebrate animals with special reference to theforms commonly encountered and those which illustrated zoological principles. Mr. Miller
10 206 Vertebrate Zoology 4 (3-3) sPrerequisite: 20 103 or equivalentThe biology, classification, behavior, and natural history of fishes, amphibians, reptiles. birds.and mammals, including laboratory identification of representative forms, local field trips,and student projects and reports. Mr. Quay
10 212 Human Anatomy 3 (2-2) fPrerequisite: 20 103A study of human anatomy with major emphasis on the structure and function of themuscular, skeletal, circulatory and nervous systems. Required of majors in recreation. Staff
20 213 Human Physiology 3 (3-C) IPrerequisite: 20 103An elementary survey of human physiology. The central theme is the changes in the humanbody accompanying increased physical activity. The nature and mechanisms of these changesStaff
20 223 Comparative Anatomy 4 (2-4) f lPrerequisite: 20 103A comparative morphology of vertebrates demonstrating the interrelationships of the organsystems of the various groups. Mr. Harkema
10 301 Animal Physiology 4 (3-3) t sPrerequisites: 20 103, PY 215 and CH 221Physiology of vertebrates with particular reference to man and the lower animals.Mr. Santolncito
20 312 Principles of Game Management 3 (3-0) sPrerequisites: 20 103, Elective for juniors and seniors not majoring in WildlifeThis course is intended to provide the student with a basic understanding of the major‘principles of wildlife management. It is designed especially for those individuals who antici-pate entering the fields of agriculture, forestry, agricultural extension or rural and industrial'IeCteation. Mr. Barkalow
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20 315 Animal Parasitology 3 (2-31Prerequisite: lo 103This course is designed to give students a knowledge and appreciation of the parasitic hallThe biology, life history, pathology and control of the common parasites of domestic animzzand poultry are covered. Mr. Harker
20 321 Wildlife and Natural Resources Conservation 3 (3-0)Prerequisite: Sophomore standing in any schoolThe importance of natural resources to man and the part they play in national and intt‘national allairs; the principles which under-lie their conservation and the impact of ovc:exploitation on primitive and civilized societies. Emphasis is placed on the renewable 1'sources, particularly wildlife. Mr. Barkalc‘

Courses for Graduates and Advanced Undergraduates
10 501 Ornithology 3 (2-31Prerequisite: 7.0 103The biology and classification of birds. Field trips for the study and identification of lot.forms, including trips to Lake Mattamuskeet in February and the coast in May. IndividLLresearch projects on nesting populations. Mr. Qu;
20 513 Comparative Animal Physiology 3 (3-0)Prerequisite: 70 301The comparative physiology of selected systems. Topics will be chosen for detailed considertion in lectures, collateral reading, and class discussion. Each student will, in addition, pr'pare a term report. A few topics for study may be determined by the interests of ti:students and by their needs as may be expressed by the supervisor of their major work.Mr. Santoluci:
20 520 Fishery Science 3 (1-6)Prerequisites: 20 103 and approval of the instructorThis course is intended as an introduction to the principles and methods of fishery sciencCurrent theories and practices of fish management will be studied. Life history and biolog.of important game and commercial species. Survey of fishery resources. Mr. Hassle
20 521 Fishery Science 3 (1-6)Prerequisite: 20 520An analysis of fishery research methods and objectives. Detailed studies of the procedures fcestimating fish populations, annual reproduction, mortality rates, growth rates, and explotation rates. The relationship between natural fluctuations in fisheries and environment:factors. Mr. Hasslt
10 522 Animal Ecology 3 (2.3)Prerequisites: 20 103 and B0 103The general principles of the inter-relations among animals and between animals and the):environments—land, freshwater, marine. Mr. Qua
20 541 Cold-blooded Vertebrates (Ichthyology) 3 (1.4)Prerequisite: 20 103The classification and ecology of selected groups of fishes. Lectures, laboratories, and fiels‘trips dealing with the systematic positions, life histories, interrelationships, and distributioof the particular groups of fishes selected in accordance with the needs and interests of th.class. Mr. Hassle
20 542 Cold-blooded Vertebrates (Herpetology) 3 (1-4)Prerequisite: 20 103The classification and ecology of selected groups of amphibians and reptiles. Lectures, laborstories, and field trips dealing with the systematic positions, life histories, interrelationship:and distribution of the particular groups of amphibians and reptiles selected in accordancwith the needs and interests of the class. Mr. Hassle
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20 544 Mammalog 3 (1-4) fPrerequisites: 20 103,yZO 206, and approval of instructorThe classification, identification, and ecology of the major mammalian groups. Mr. Barkalow

10 545 Histology 4 (2-4) fPrerequisite: 20 103The microscopic anatomy of animal tissues. Mr. Roberts
10 551, 552 Wildlife Science 3 (2-3) f s:Prerequisite: 20 206The principles of wildlife management and their application are studied in the laboratoryand in the field. Mr. Hester

10 561 Animal Embryology 4 (2-4) t'Prerequisite: 20 103iI'he study of fundamental principles which apply in the achievement of complex animal:structure, including both invertebrate and vertebrate materials. Correlative laboratory studyto provide training in the basic disciplines and techniques. This course is intended for:advanced students in entomology, animal science, poultry science, and zoology. Mr. Alliston

10 571 Special Studies Credits by ArrangementPrerequisites: ZO 103 and approval of the instructorA directed individual investigation of a particular problem in zoology, accompanied by areview of the pertinent literature. A maximum of three credits allowed toward the bachelor’sdegree, six toward the master's degree and nine toward the doctorate. Graduate Staff
10 581 Parasitology I 4 (2-4) s't’rerequisites: lo 103 and 223The study of the morphology, biology, and control of the parasitic protozoa and helminths)f man, domestic and wild animals.(Oifered in fall semester 1963) Mr. Harkema
10 582 (ENT 582) Medical Entomology 3 (2-3) I“‘rercquisite: ENT 301 or 31251 study of the morphology, biology and control of the parasitic arthropods of man, domesticgznd wild animals.’IDEerod in spring semester 1962) Messrs. Harkcma and Farrier

:Zourses for Graduates Only
0 603 Advanced Parasitology 3 (2-3) Ifiretequisites: 20 591 and 592Mm study of the theoretical and practical aspects of parasitism; taxonomy, physiology, andmmunology of animal parasites. Mr. Harkema
0 614 Cell Physiology 3 (3-0) I”retequisites: ZO 105, and approval of the instructor1 study of those fundamental physiological properties at the cellular level which are com-don to nearly all organisms. Lectures, discussions, and critical reports (oral and written) toaomote aquaintance with general literature and recent advances. Mr. Santolucito
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20 622 Seminar 1 (1—0) f‘The presentation and defense of current literature papers dealing with the findings (original research or with fundamental biological concepts. Graduate Sta
10 627 Zoogeogrophy 3 (3-0)Prerequisites: Z0 522, and approval of instructor.The geographic distribution of animals, with primary emphasis on land and freshwatevertebrates. Mr. Quz
10 641 Research in Zoology Credits by anongemerlPrerequisites: Twelve semester credits in Zoology, and approval of the instructorProblems in development, life history, morphology, physiology, ecology, game managemer:taxonomy. or parasitology. A maximum of six credits is allowed toward the master's degre-but any number toward the doctorate. Graduate Sta:
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ADMINISTRATION AND FACULTY

The Alumni Association
. W. TAYLOR, Director of Alumni Affairs
”he purposes of the Alumni Association are to promote the growth, prog
ess, and general welfare of State College; to foster among its former
.udents a sentiment of regard for one another and continuing attachment
3 their Alma Mater; and to interest prospective students in attending
tate College.

Membership Activities
Active membership is available to all former students, regardless of

ength of stay at the College; members of the faculty, administrative staff,
igricultural Extension Service, Agricultural Experiment Station, teachers
fagriculture in North Carolina high schools; and other persons who have
uccessfully completed a short course at North Carolina State College and
eceived a certificate therefor.
Honorary membership consists of such distinguished persons as are duly

lected to honorary membership in the association. The association meets
nnually during Alumni Week. Class reunions (scheduled in order that
ach class has a reunion every five years after graduation) are also held each
'ear in connection with Alumni Week. Officers of the association are
“lected by the active members each year through the medium of a mail
)allot. Local State College clubs are organized in most of the counties in
\lorth Carolina and in a number 0[ cities in other states.

Alumni Fund
The Alumni Fund was established by the Alumni Association at StateZollege in 1952 to replace the old dues paying program and provide a

Deans through which the alumni may contribute to the advancement of
he College. Each alumnus is invited to make an annual contribution.



390 THE GENERAL CATALOG
State College News

State College News is published every month in the year by the Alumni;
Association and sent to contributors to the Alumni Fund. The purpose of .
the magazine is to keep association members in touch with the College and ‘
with each other. It carries news and pictures of students and former stu-
dents and of the College.

The Alumni Office
Records of both graduates and nongraduates are kept by the Alumni:

Office. The master file includes information on all former students; other
files are arranged geographically and by classes. Biographical files are also
kept.

Serving as a medium of communication between alumni and the Col-
lege, the Alumni Office, located in the Alumni Memorial Building (for-
merly the Old Infirmary Building), is official headquarters for alumni wher.
they visit the campus.

College Foundations
L. L. RAY, Director
Nine foundations, organized and incorporated under the laws of Nortl‘
Carolina, promote and support various State College programs.
The foundations include the North Carolina State College Foundation‘

Inc., the North Carolina Agricultural Foundation, Inc., the North Carolin:
Dairy Foundation, Inc., the North Carolina Engineering Foundation, Inc.
the North Carolina Textile Foundation, Inc., the North Carolina Desigr.
Foundation, Inc., the North Carolina Forestry Foundation, the Pulp anC.
Paper Foundation, Inc., and the 4-H Development Fund, Inc.

State College Foundation
The North Carolina State College Foundation, Inc., was organize<~

December 11, 1942, to foster and promote the general welfare of Nort}
Carolina State College and to receive and administer gifts and donation:
for such purposes. The Board of Directors is composed of alumni 0f Stat.
College and members of the Board of Trustees of the University of Nortl
Carolina.

Agricultural Foundation
The North Carolina Agricultural Foundation, Inc., renders financia

assistance through supplements in the development of strong teaching prC
grams in agriculture and assist the Extension Service and Agricultura
Experiment Station of the School of Agriculture at North Carolina Stat.
College.



FOUNDATIONS 391
Dairy Foundation

'The North Carolina Dairy Foundation, Inc., aims to promote and im-
rove all phases of dairyng in North Carolina through education, research,
1d extension. A Board of Directors of 60 persons handles the affairs of
1c Foundation; these directors represent distributors, producers, and
)bbers.

Engineering Foundation
The North Carolina Engineering Foundation, Inc., gives financial assist-
nce to teaching, research, and extension in and through the School of
:ngineering.

Textile Foundation
The North Carolina Textile Foundation, Inc., was formed to promote

"1e development of the School of Textiles, and was incorporated Decem-
‘.er 31, 1942. Funds for this foundation have been raised largely from tex-
:ile manufacturing plants and other corporations and industries closely
llied to textiles.

Design Foundation
The North Carolina Design Foundation, Inc., was organized January,

949. Foundation funds are used for the promotion and advancement of
.rchitectural education at North Carolina State College.

Forestry Foundation
The North Carolina Forestry Foundation was incorporated April 15,

.929. The foundation has acquired a tract of land known as the Hofmann
70rest, consisting of about 80,000 acres in Jones and Onslow counties,
which is used as a demonstration and research laboratory for forestry
Atudents.

Pulp and Paper Foundation
The Pulp and Paper Foundation, Inc., was incorporated December 19,

[954, by the southern pulp and paper mills, for the purpose of supporting:he program of pulp and paper technology in the School of Forestry.

4-H Development Fund
The 4-H Development Fund, Inc., was organized in 1959. 4—H Development Fund monies are used to promote and advance all areas of 4—H Clubwork in North Carolina.
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Trustees

The Consolidated University of North Carolina
The University of North Carolina at Chapel HillNorth Carolina State College of Agriculture and Engineering at RaleighThe Woman's College at Greensboro
Board of Trustees
Terry Sanford, Gmernor, chairman, ex-officio, RaleighCharles F. Carroll, Superintendent of Public Instruction, member ex-oflicio, RaleighArch T. Allen. secretary of the Board, RaleighMiss Billie Curtis, assistant secretary, Chapel Hill

Mrs. Oscar BarkerIrwin BtlkMitchell BrittMrs. John G. BurgwynS. N. Clark, Jr.T. J. CollierA. Roy CoxEugene CrossBen E. FountainGeorge Watts HillJohn H. Kerr, Jr.M. C. LassiterD. L. McMichaelRudolph I. MintzThomas 0. MooreAshley M. MurphyMrs. B. C. ParkerMrs. Charles W. StanfordThomas TurnerJohn \V. Umstead, Jr.Herman \VeilSam L. WhitehurstMacon M. Williams

Dr. Francis A. BuchananDr. Jesse B. CaldwellLenox G. CooperMarshall Y. CooperWilbur H. CurrieCalvin GravesMrs. Albert H. LathropDr. John Gilmer MebaneLarry 1. MooreKemp B. NixonThomas J. PearsallClarence L. PembertonJames L. PittmanMrs. L. Richardson PreyerH. L. Riddle, Jr.Roy Rowe

Term Expires April 'I, 1963
CitiesDurhamCharlotteWarsawJacksonTarboroBa) boroAsheboroMarionRocky MountDurham\VarrentonSnow HillMadisonWilmington“Huston-SalemAtkinsonAlbemarleChapel HillGreensboroChapel HillGoldsboroNew BernLenoir

Term Expires April 'I, 1965
HendersonvilleGastoniaXVilmingtonHendersonCarthageWinston-SalemAshcvilleRutherfordton“'ilsonLincolntonRocky MountYanceyvilleScotland NeckGreensboroMorgantonBurgaw

CountiesDurhamMecklenburgDuplinNorthamptonEdgecombePamlicoRandolphMcDowellEdgecombeDurham“’arrenGreeneRockinghamNew HanoverForsythPenderStanlyOrangeGuilfordOrangeWayneCravenCaldwell

HendersonGastonNew HanoverVanceMooreForsythBuncombeRutherfordWilsonLincolnNashCaswellHalifaxGuilfordBurkeFender



VLLunsford Crew] 1 P. StedmanC eacy Tate[John C. TayloeIFP. Taylor‘I’Frank Taylor1'3. WallaceIneron S. Weeks3 . George Wilson
l
:h T. Allen_5. Ed M. Anderson. F. AndrewsIliam C. Barfield5. J. W. Copelandnk Hull Crowell‘cy B. Ferebeewman GrayIbert Hardylliam B. HarrisonFrank Huskinsick Jemigan‘ N. Noblenest B. Parker, Jr.ink ParkerJude W. Rankin. Henry Redding. P. Saundersander S. Simpsonalter L. Smith'. Shahane Tayloriomas B. Upchurch, Jr.M. Vastory, Jr.ill Yarborough

'ade BarberIaham W. Bellictor S. Bryantenry A. Foscueuther Hamilton7. C. Harris, Jr.7. A. Johnson‘Obert B. Jordan, 111in. J. B. Kittrell. Hanes Lassiterg’Jhn Lassiter”Jim Van Lindley~- Walker Martin3. Knox Massey:eid A. MaynardVilliam C. MedfordVilliam G. ReidEMS. S. L. RodenboughL Alex Shuford5. Atwood Skinner)r. L. H. Swindell

Roanoke RapidsLumbertonChadboumWashingtonM’adesboroGoldsboroKinstonTarboroFayetteville
Term Expires April ‘I, 1967

RaleighWest JeffersonSiler CityWilmingtonM u rtreesboroLincolntonAndrewsWinston—SalemMauryRocky MountBurnsvilleDunnTrentonSouthportAshevilleFayettevilleAsheboroSouthern PinesSmithfieldCharlotteGreensboroRaefordGreensboroLouisburg
Term Explres April 'I, 1969

PlttsboroFayettevillcDurhamHigh PointMorehead CityRaleighLillingtonMount GileadCreenvilleCharlotteSmithficld(.rm-nsboroLexingtonDurhamBurlingtonWaynesvillePilot MountainWalnut CoveHickoryWilsonM’ashington

TRUSTEE 393
HalifaxRobesonColumbusBeaufortAnson\VayneLenoirEdgecombeCumberland

\VakeAsheChathamNew HanoverHertfordLincolnCherokeeForsythGreeneNashYanceyHarnettJonesBrunswickBuncombeCumberlandRandolphMooreJohnstonMecklenburgCuillordllokeCuilfordFranklin

ChathamCumberlandDurhamGuilfordCarteretWakeHarnettMontgomeryPittMecklenburgJohnstonGuilfordDavidsonDurhamAlamanceHaywoodSorryStokesCatawbaWilsonBeaufort
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Ben C. Trotter Leaksville RockinghamOscar C. Vatz Fayetteville CumberlandJ. Shelton Wicker Sanford LeeFred L. Wilson Kannapolis Cabarrus
Honorary Lifetime Members
John Motley Morehead New York, N. Y.William R. Kenan Lockport, N. Y.Luther H. Hodges Department of Commerce, Washington, D. 0.!
Executive Committee of the Board of Trustees
Terry Sanford, chairman, ex-ofiicio, RaleighArch T. Allen, secretary, RaleighMiss Billie Curtis, assistant secretary, Chapel Hill
Term Expires July 1, 1962 Term Expires July 1, 1964
John W. Umstead, Jr. G. N. NobleW. Frank Taylor Wade BarberJ. Shelton Wicker Reid A. Maynard
Term Expires July 1, 1966 Term Expires July 1, 1968
M11. Albert H. Lathrop Thomas J. PearsallMrs. B. C. Parker George Watts HillVictor S. Bryant Rudolph I. Mintz

Administrative Council
North Carolina State College
John Tyler Caldwell, B.S., M.A., Ph.D., Chancellor, ChairmanFred V. Cahill, Jr., 3A., M.A., Ph.D., Dean of the School of Liberal ArtsM. E. Campbell, B.S., Dean of the School of TextilesRalph E. Fadum, B.S., C.F.., M.S.E., S.D., Dean of the School of EngineeringH. B. James, B.S., M.S., Ph.D., Dean of the School of AgricultureH. L. Kamphoefner, B.S., M.S., Dean of the School of DesignHarry G. Kelly, B.S., M.S., Ph.D., Dean of the FacultyJ. B. Kirkland, B.S., M.S., Ph.D., Dean of the School of EducationA. C. Menius, Jr., A.B., Ph.D., Dean of the School of Physical Sciences and Applied MathematicsW. J. Peterson, B.S., M.S., Ph.D., Dean of the Graduate SchoolR. J. Preston, A.B., M.F.S., Ph.D., Dean of the School of ForestryL. L. Ray, Director of Foundations and DevelopmentJ. J. Stewart, Jr., B.S., M.A., Dean of Student AffairsJ. G. Vann, Business Manager

College Policy
By action of the Trustees, the General Faculty includes all members of the College's teachingforce above the rank of Instructor and all general administrative oflices of the institution.the President of the Consolidated University, the Chancellor of the College, and the GenerflFaculty is vested final authority (under the Trustees) over all matters of College policy an ‘activity. Under the General Faculty and Administrative Council, the Schools have separatFaculties and Administrative Boards (composed of all Department Heads) which have finingauthority over matters pertaining solely to their respective Schools, when not in conflict wit-blConsolidated University and College regulations.

l



Professional Faculty
ELTON ADAMS .

B.S., University; M.S.,IOONALD BRANDT ADCOCK B M.A.,tLEXANDER VASTINE ALLEN 'B.S., M.S.,
JUNCAN ALLEN, B..,A M.A.,:AAMES GLENN ALLGOOD B...S MS'.HARLES WALTER ALLISTON B.S., M.S., Ph.D.,7RED ALLRED B.A., M.A.,FRAUL ALVAREZ C.E., M.S.,
MICHAEL AMEIN M'HARLES NOEL ANDERSO EE.,.‘LIFTON ANDERSON B.M..,SIICHARD LOREE ANDERSON A.B., M.S.,Ph.D.,NELS ANDERSON B.A.,M.A, Ph.,D."NALTER GLENN ANDREWS 13.8., M.S., Ph.D.,

LAWRENCE APPLE B.S., M.S., Ph.D.,ALEXANDER ARMSTRONG, M.S., Ph.D.,FRANK BRADLEY ARMSTRONG A.A.. 8.8..M.A., Ph.D.,ICLARENCE MONROE ASBILL, B.S.E.E.,
lEONARD WILLIAM AURAND 138., M.S.,Ph.D.,"WILLIAM WYATT AUSTIN 13.8.,M.S., Ph.D.,RICHARD CHARLES AXTELL 8.8., M.S.,
ROBERT AYCOCK 8.8., M.S., Ph.D.,
ERNEST BALL BS.. M..,S Ph..,DSTANLEY THOMAS BALLENGER B..A M'WALTER ELMER BALLINGER 13.8., M.S., T‘h.D.,
~ALBERT ALEXANDER BANADYGA B.S., M.S.,CLIFFORD WARREN BARBER D...,VM Ph..,D‘WILLIAM JOHN BARCLAY E.E.,ALDOS BAREFOOT, 13.3..
FREDERICK SCHENCK BARKALOW, H.S., M.S., I’h.D.,
ALLEN VAUGHAN BARKER 13.5., M.S., Ph.D.,

BARKLEY B.A., M.A., Ph.D.,
0
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PEGGY WALDING BARNESUnion Aflmfllant Social A.B., Women’s College of University of North CarolinaLUTHER WESLEY BARNHARDTAutomate Professor of History and Political Science, A.B., Trinity College: A.M., University oh:WisconsinWILLIAM JAMES BARONAssistant I’ro/esxor of Design, B.A.. in Industrial Design, University of IllinoisJAMES FREDERICK BARRETTAssistant Professor of Military Science, Major, U. S. Army, B.A., Wesleyan UniversityROLIN FARRAR BARRETTInstructor of Mechanical Engineering, B.S., M.S., North Carolina State CollegeELLIOTT ROY BARRICKHead of Animal Husbandry Section and Professor of Animal Science, B.S., Oklahoma A. & M1College: M.S., Ph.D., Purdue UniversityWILLIAM VICTOR BARTHOLOMEWProfessor of Soil Science, B.S., Brigham Young University; M.S., Ph.D.. Iowa State University IANDREW JACKSON BARTLEYAssociate Professor of Economics, B.A., B.S., M.A., University of MissouriDONALD GEORGE BASSETTInstructor in E7I1I7leeTI-fl0 Graphics, B.S., North Carolina. State CollegeEDWARD GUY BATTEHead of Veterinary Section and Professor of Animal Science, B.S., M.S., D.V.M., A. & M. Collegeof TexasERNEST OSCAR BEALAssociate Professor of Botany. B.A., North Central College; M.S., Ph.D., State University of lowHOMER EDWIN BEAMAssistant Professor of Agricultural Education. B.S., M. of Agricultural Education, North Carolint.Sl'ite College: E(I.D.. University of North CarolinaEUSTACE O. BEASLEYResearch Instructor in Aoricultural Engineering, B. 5., North Carolina State CollegeKENNETH ORION BEATTY, JR.R. J. Reynolds Tobacco Company Distinguished Professor of Chemical Engineering, B.S.Ch.E., M.SiLehigh University; Ph.D., University of MichiganNEIL McLAURIN BEATTYInstructor in Engineering Graphics, B.S., North Carolina State CollegeJAMES F. BEEMANResearch I'Ilslrurlor in Agricultural Engineering, B.S., M.S., Pennsylvania. State UniversityBURTON FLOYD BEERSAssociate Professor of History and Political Science, B.A., Hobart College; M.A., Pb.D., Dukklllnivers‘tvNORMAN ROBERT BELLAssociate Professor of Electrical Engineering, B.S., Lehigh University; M.S., Cornell UniversityTHOMAS ALEXANDER BELLAssociale Professor of Food Science, B.S., Wofiord College; M.S., North Carolina State CollegeWILLIAM CALLUM BELLHead of Induslrial Extension Service and Research Professor of Ceramic Engineering, B.S., NorthCarolina State College: M.S., Ph.D., Ohio State UniversityJAMES ELWOOD BENGEL(‘ounse/or in Counseling Department, B.S., North Carolina State CollegeROY RAY BENNETTExtension Professor of Crop Science, B.S., North Carolina State CollegeWILLIAM HARRISON BENNETTBurlington Professor of Physics. B.S., Ohio State University; M.S., University of Wisconsin: PILDIUniversity of MichiganEUGENE EDWARD BERNARDAssistant Professor of Poultry Science and Psychology, B.A.. University of California at Berkeley."I’h.D.. University of Leeds (England) .RICHARD NEIL BERRIERResearch Assistant in Textile Chemistry, B.S., North Carolina State CollegeERNEST BEZOLD BERRYAssistant Professor of Textile Technology, B.S., Clemson CollegeCARLOS PAUL BICKFORD 3Research Instructor in Soil Science. B.S., Tennessee Polytechnic Institute: M.S., Oklahoma StatUniversity‘RICHARD HUGH BIGELOWAssociate Professor of Civil Engineering, B.S., Michigan State College; M.S.C.E., North Carolin:State CollegeGEORGE LEE BIRELINE, JR.Assistant Professor of Design, B.F.A., Bradley UniversityILHAN AHMET BIRKANPast Doctoral Associate, M.S., Technical University, Istanbul; Dr. Ing., Technical University, IstanblrCHARLES EDWIN BISHOPHead of Department and William Neal Reynolds Distinguished Professor of Agricultural Economist,B.S., Berea College; M.S., University of Kentucky; Ph.D., University of ChicagoCARL THOMAS BLAKEExtension Assistant Professor of Crop Science. B.S., M.S., North Carolina State College'THOMAS CARLTON BLALOCKExtens'on Professor of Animal Science, B.S., M.S., North Carolina State CollegeTHOMAS JACKS BLALOCK ,Assistant Professor of Chemistry, B.S., Presbyterian College: M.A., University of North CarolinaPHILIP EVERETT BLANK, JR.Instructor in Enllllsll, B.A., Princeton University, M.A., University of North CarolinaFRANKLIN DICKINSON BLANTONAssistant Professor of Air Science, Lt. 001., U. S. Air Force, B.A., University of North CsrolinnlWILLIAM JOSEPH BLOCKAssociate Professor of History and Political Science, B.S., Eastern Illinois State College; M-APh.D., University of Illinois
*Leove of absence
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FRED VIRGIL CAHILL, JR.Dean of UM Srliool of Liberal Arts and of History and Political Science, B.A., MJEUniversity of Nehrnska; Ih.D., Yale University.JOHN TYLER CALDWELLChancr-Ilnr of North Carolina State College and of Political Science, B.S., MississiuState Collette; A.M., Duke University, M.A., Columbia University: Ph.D., Princeton UniversityKENNETH STODDARD CAMPBELLI'rofvsmr at ’l‘crtilc Chemistry, B.S., Clemson College: B.S., Batu CollegeMALCOLM EUGENE CAMPBELLDean of the School of Tia—tiles and Professor of Textiles. Graduate of the New Bedford Text‘Institute: B.S., Clemson College: MIS. (Hem), New Bedford Institute of Technology; D. TenPhiladelphia Textile Institute; D. Tex., Clemson College: Dr. Honoris Causa, National UniversityEngineering, PeruWILLIAM VERNON CAMPBELLAssociate Professor of Entomology, B.S., M.S., Mississippi State College; Ph.D., North CarolinState CoHege iEMMETT JOHN CANADAY ‘Assistant Professor of Mathematics, B.A., William Jewell College; M.A. University of MissouriTHOMASFRANKUN CANNONAssistant Professor of Horticultural Science, B.S., M.S., North Carolina State College; Ph.D., OhioState IlniversityGEORGE LAFAYETTE CAPELExtension Prnirnsor of Agricultural Economics, B.S. M.S., North Carolina State College; FILEUniversitv of FloridaTHELMA JOYCE CARAWAYInstrurlor in Mathematics, A.B., Alabama College: M.A., University of ArkansasALBERT CARNESALEInstructor in Nuclear Engineering, B.M.E., The Cooper Union; M.S.M.E., Drexel InstituteTechnologyADGER & CARROLLInstructor in Agricultural Economics, B.S., M.S., Clemson CollegeROBERT GORDON CARSON,JR.Director of Instruction, School of Engineering and Professor of Industrial Engineering, 8.5Clemson Collere; M.S., Georgia Institute of Technology; Ph.D., University of MichiganROY MERWIN CARTERProfessor of Wood Technology, B.S.F., University of Minnesota; M.S., Michigan State CollegeLEO THOMAS CARUTHERS JRRadiological Safety Ofi’icer of the Safety and Health Committee, B.S., University of RichmondGUY REED CASSELLExtension Associate Professor of Agricultural Economics, B.A., University of West Virginia: M..SUniversity of MarylandDAVID MARSHALL CATESAssistant Director, Chemical Research and Associate Professor of Textile Chemistry, B.S., Mi:North Carolina State College; M.A., Ph.D., Princeton UniversityTUNCER CEBECIInstructor in Mechanical Engineering, B.S.E.E., B.S.M.E., Robert College (Istanbul, Turkey?M.S M.E., Duke UniversityJOHN WESLEY CELL[lead of Department and Professor of Mathematics, B.A., M,A., Ph.D., University of IllinoisNCHARD BRUCE CHALFANTAssistant Professor of Entomology, B.S., University of Akron; M.S., Ph.D., Universtiy of Wisconsi'DOUGLAS SCALES CHAMBLEEProfessor of Crop Sczsnce, B.S., M.S., North Carolina State College; Ph.D., Iowa State Universit'LARRY STEPHEN CHAMPIONAssistant Professor of English, A.B., Davidson College; M.A., University of Virginia; Ph.D., Umversity of North Carolina.JOE SENTER CHAPPELLResearch Assistant of Agricultural Economics, B.S., North Carolina State College: M.S., Oklahom:State IIniversitvJOHN ALHN CHMSHANExtension Professor of Food Science, B.S., M.S., Pennsylvania State UniversityMARY ANN CIPOLLONIAssistant Statistician in Experimental Statistics, B.A., M.S., Wat Virginia UniversityROBERT JEROLD CLACKInstructor in Social Studies, B.A., University of Georgia; M.A., University of North CarolinaLEWIS JAMES CLARKEProfessor of Landscape Architecture, Dipl. in Arch., School of Arch., Leicester; Dipl. in LDCKings College, University of Durham (England); M.L.A., Harvard UniversityWILLIAM SPURGEON CLARKE, JR.Assistant Professor of Air Science, Captain, U. S. Air Force, B.A., Wake Forest CollegeJOHN MONTGOMERY CLARKSONProfessor of Mathematics, B.A., Wofl‘ord College: M.A., Duke University; Ph.D., Cornell UniversittALBERT J. CLAWSONAssociate Professor of Animal Science, B.S., University of Nebraska; M.S., Kansas State CollegePh.D., Cornell UniversityCARLYLE NEWTON CLAYTONProfessor of Plant Pathology, B.S., Clemson College; Ph.D., University of WisconsinMAURICE HILL CLAYTON ,Associate Professor of Ennineering Mechanics. B.S., Wake Forest College; M.E. Math, N011”Carolina State College; Ph.D., Virginia Polytechnic InstituteJOHN L.CLEMENTSAssistant Professor in Physical Education, B.S., M.A., University of North Carolina.GROVER CLEVELAND COBB,JR.Assistant Professor of Physics, B.S., M.S., University of Georgia; Ph.D., University of VirginiaFRED DERWARD COCHRANHead of Department and Professor of Horticultural Science, B.S., Clemson College, M.S., LouisiantState University; Ph.D., University of California
'Leove of absence
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COLUMBUS CLARK COCKERHAMPTOfebSOT of Experimental Statistics and Genetics, B.S., M.S., North Carolina State College; Ph.D.,Iowa State CollegeEMERSON ROSCOE COLLINSExtension of Crop Science, B.S., University of Pennsylvania, Ph.D., Iowa State CollegeHERBERT COLLINSAsswtant Professor of Sociology and Anthropology, B.A., Brooklyn College; M.A., DJke UniversityJOHN NOLAN COLLINSEItPnr‘on Inatrurtor in Rural Sociology. B.S., North Carolina State CollegeJOSEPH JOHN COMBSDirector of Student Health Service, M.D., Columbia. UniversityNORVAL WHITE CONNERDirector of Engineering Research and Professor of Mechanical Ergmeering, B.S., M.E., VirginiaPolytechnic Institute: M.S., Iowa State CollegeWILLIAM STOKES CONNOR, JR.Adjunct Professor of Experimental Statistics, B.S., Davidson College; M.A., Ph D., University ofNorth CarolinaFREEMAN WALDO COOKAssistant Professor of Poultry Science, B.S., M.S., North Carolina State Colluze; Ph.D., TexasA. and M.HILLIARD D. COOKAeriatant Professor of Pulp and Paper Technology, B.S., Mansachuse'ta Institute of TechnologyJOHN OLIVER COOKAssociate Professor of Psychology, B.A., University of Chicago; M.A., University of Iowa; Ph.D.,New York UniversityMAURICE GAYLE COOKAssiatant Professor of Soil Sciencr, B.S., M.Si, University of Kentucky; Ph.D., Virginia PolytechnicInstituteHENRY CHARLES COOKEAssociate Profes- or of Mathematics, B.Sl, M.S., North Carolina State Collere‘ARTHUR WELLS COOPER145813314711 Professor of Botany, B.A., M.A.. Colgate University; Ph.D., University of MichiganiNELVIN E. COOPERAssivtant Profeasor in Physical Education, B.A., Eon Collezr‘; M E, Un'vvrqity of Noth (”u-Him:‘WILLIAM EARL COOPERAssociate Profeeror of Plant Pathology B.S., Arkan as State A. & M. College; MS, OkluhrmnA. & M. Colleze, Ph.D., Louisiana State UniversityALONZO FREEMAN COOTSAssociate Profr’s or of Chemistry, B.E., Ph.D., Vanderbilt Univerq'tyRALPH LELAND COPEAmwtant Profesior of Industrial Engineering, B.S.MiE” U.S.Inrl.E., MiEd” Pennaylvania StateUniversity‘WILL ALLEN COPEResearch Asaiutant Profeaaor of Crop Science, BS” M.S., Auburn University, Ph.D., North CarolinaState CollegeFREDERICK T. CORBINResearch. Aasixtant in Crop Scinncr, BS., Wake Forest College: M.Erl., University of North Caro-linaROBERT MANGUM CORNISHInstructor in Som'al Studiee, B.A., Amherst College, M A., Columl‘a ITnivor‘Iity'FRANKLIN E. CORRELLAssistant Profemmr of Horticultural SCIGHCP, B.S., M.S., North Carolina State (‘nllezeHAROLD MAXWELL CORTERPTOfERMV 0! PP1/ch0loqv, B.S., State Teachers Collezn (Lock Haw-n, Pm); M.Erl., Ph,D., Pennsyl-vania State Univr‘rqitvNICHOLAS CONSTANTINE COSTESInstructor in Civil Engineering, A.I’.., M.S., Dartmouth Collerte: M.S.(‘.I€., North Carollnn StateCollere; A.M., M.E , Harvard UniversityARTHUR JAMES COUTUProfessor of Agricultural Economics, B.S., M.S., University of Connecticut: T‘h.D., North CarolinaState CollegeHENRY MATTEUX COVINGTONEztenaion Professor of Horticultural Scic‘m‘e, B.S., Clemqon Collrize, M.S., Loni innn State UniversityTHOMAS LEAK COVINGTON, JR.Annintant Dirrrtar of Student Actiutiva Dppartmrnt, A.B., Davidson Collette'STUART D. COWARDRepearch EW’IITLPET in Induntrial Extenlrion Service, M.S., Syracuse Univomity; B.S., Tri-Stnte College.IFREDERICK RUSSELL COXAssistant PTO/ESFDT of Soil Scienr‘a, B.S., M.S., University of Nebrtmlm, Phi)” North Carolin-State CollezeZJOSEPH H. COXAsunciate Professor 0/ Design, B.F.A., John Herron Art School; M.F.A., Univerliity of Iowa'DORIS LEE CRAIGAnni/tram, Profmafior in Soil Sciencr, B.A., Winthrop Colleye; M.A., Univcr ‘Iy of North CnrolinnFRANK RANKIN CRAIGErofeflaor of Poultry Science, B.S., M.S., North Carolina State College; D.V.M.. Unlverflity ofleormaHARRIS BRADFORD CRAIGAnaintant f’rofewor in Food Sriflrtrte, B.S., (‘lr-mvon Collar/.0. M.S. North (‘nrrlirn Slutn Collette;PhJ'). Mirhivan State UniversityMAX ARNOLD CRAIGéaristant Pro/eeeor of Military Scienre, Captain, Ordinance COTIHI, U. S. Army, B.S., ClemnonolnyeWINIFRED HARDISON CRANORRerearrh Instructor in Textile Chemiutru, B.S., Woman’s Collmrc of the Univr-rnity of North (‘nrolinnALBERT ROBERT CRAWFORDAui-tant I’rofauor of Recreation and Park Adminintration, B.S., Appnlurhlnn Stave Teacher:College; M.Ed., Unlvernity of North Carolina
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JOHN WILLIAM CRAWFORDExtension Profemor of Rural Sociology. B.S.. North Carolina State CollegePAUL DAY CRIBBINSAssociate Professor of Civil Engineering. B.S.. Marine Transp., U. S. Merchant Marine AcademyB.S.C.E.. University of Alabama, M.S.C.E., Ph.D., Purdue UniversityJAMES URIAH CROWDER, JRInstructor of Engineering Mechanics, B.S., North Carolina State CollegeKELLY RAYGENE CRUMPin Engineering Graphics. B.S.. North Carolina State CollegeGEORGE AUGUSTUS CUMMINGSAssistant Professor of Soil Science B.S., Ag. Ed.. M.S.Ag.Ed., Ph.D. UniversityMAYNARD CLARENCE CUSWORTHAssistant Professor of Azr Science. Lt. Col., U. S. Air Force. B.S., University of IllinoisROBERT DAVID DAHLEEztenmon in Agricultural Economics, B.S., M.S., Pennsylvania State UniversityWALTER CARL DAUTERMAN JAsaiutant Professor of Entomology, B.S., M.S., Rutgers University; Ph.D., University of WisconsinCHARLES BINGHAM DAVEY _Associate Professor of Soil Science and Forestry, B.S., New State College of Forestry; M.S;Ph.D., University of WisconsinPHILIP HARVEY DAVISAssociate Professor of English. B.A., M.A., Miami UniversityWILLIAM ROBERT DAVISAssistant Professor of Physics, B.S., MS., University of Oklahoma; Doktor der Naturuiss, Universitiof Hanover (Germany)STEPHEN WALLACE DERBYSHIREResearch Associate in Engineering Research, B.S. in Ceramic Engineering, North Carolina State!CollegePAUL HAROLD DERRHead of Department and Professor of Physical Education, B.S., University of Illinois: M.A., Nee!York UniversityJAMES WILLIAM DICKENSResearch Instructor of Agricultural Engineering. B.S., MS., North Carolina State College iEARL ROGER DICKEYAssistant Professor of Air Science. Lt. 001., U. S. Air Force, B.S.. University of MarylandCHARLES WILLIAM DILLInstructor in Science. B.S.. Beres College: M.S., North Carolina State CollegeEMMETT URCEY DILLARDAssociate Professor of Animal Science, B.S., Berea College; M.S., North Carolina State College!P.Dh University of MissouriDANIEL ROBERT DIXON 1Adjunct Professor of Economics, A.B., College of William and Mary; LL.B., Duke UniversityzlLL.M., New York UniversityGEORGE OSMORE DOAKProfessor of Chemistry. B.S. in Chemistry, B.S. in Pharmacy, University of Saskatchewan. M.‘ivanhai-maceuticul Chemistry, Ph.D. in Pharmaceutical Chemistry and Pharmacology, University 0isconsmWALTER JEROME DOBROGOSZResearch Associate in Bacteriology. B.S.. M.S., Ph.D., Pennsylvsina State UniversitySAMUEL HILL DOBSONExtension Professor of Crop Science, B.S., MS., North Carolina State CollegeJOHN FRANK DOGGETTExtension Assistant Professor of Soil Science, B.S., North Carolina State CollegeWESLEY OSBORNE DOGGETTProfessor of Physics, B.N.E., B.E.E., North Carolina State College, M.A., Ph.D., Universit:of California, BerkeleyWILLIAM EMMERT DONALDSONAssistant Professor ofE Poultry Science, B.S., M..,S Ph..,D University of MarylandJESSE SEYMOUR DOOLITTLEProfessor of Mechanical Engineering, B.S., Tufts College; MS., Pennsylvania State UniversityROBERT LYLE DOUGH ‘Assistant Professor of Physics, B.S, Guilford College; MS., Ph..,D North Carolina State College!ROBERT ALDEN DOUGLASAssociate Professor of Engineering Mechanics, B.S.. MS., Ph.D., Purdue UniversityROSS SWARENS DOUGLASExtension Asmstant Professor of Forest Management, B.S., North Carolina State College: MJ'IDuke UniversityLOUIS A. OWAssociate Professor of Economics, B.S., M.B.A., Ph.D., Indiana UniversityMURRAY SCOTT DOWNSAssistant Professor of History and Political Science, B.A., Randolph-Macon College; M.A., Ph.DIDuke UniversityDONALD WILLIAM DREWESAssistant Professor of Psychology. B. S., Iowa State College: M...A State University of Iowa: Ph.D.IPurdue UniversityJOHN WESLEY DUDLEYResearch Assistant Professor of Crop Science, B.S., Purdue University; MS., Ph.D., Iowa Stat:UniversityJOHN WARREN DUFFIELDProfessor of Silviculture, B.S., Cornell University: M.F. Harvard University; Ph.D., University CCaliforniaGEORGE HEYWARD DUNLAPDirector of Textile Placement Bureau and Student Activities and Extension Professor of Twila“B. S., Clemson College IPETER JOHN DYSONAssistant Professor of Forestry and Agricultural Extension. B.S..,A Ontario Agricultural CollectM.S.F., Montana State University; Ph...D North Carolina State CollegeFRED L. EARGLEIndustrial Specialist in Industrial Extension Service, B.S., North Carolina State College
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ALVA LEROY FINKNER & M.NorthALMON SUTPHEN FISH,

University CaliforniaCHARLES PAGE FISHER, ‘B.C.E., University HarvardCollege IJAMES WALTER FITTS NebraskaUniversity College'WALTER CURTIS FITZGERALD, JR. B.D.,
KATHERINE FLEMING A.B.,WILTON FLEMING
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ROBERT HILLERY HAMILTON B.S., University M.S.;.Michigan UniversityLEONARD ALBERT HAMPTON 8.8.,DONALD JOSEPH HANSEN B.S., M.S., Methodist Ph.D.,
DURWIN HANSON B.S., M.S.,KARL HANSON 3.5., University M.S., UniversityWARREN HANSON B.S., University M.S., Ph.D.. UniversityJOSEPH GILBERT HARDEE
JAMES WALKER HARDIN B.S., M.S., UniversityUniversityROBERT WILLIAM HARE B.A., Pennsylvania University; B.D.,SeminaryHARRY ALLEN HARGRAVEB.A., M.A., UniversityREINARD HARKEMA Duke UniversitySADIEPJENKINS HARM A.I3., B.M., M.A., University
CLEON HARRELL B.S., M.A., UniversityGEORGE OLIVER HARRELL 8.8., M.S.WALTER JOEL HARRINGTON B.A., M.A.. Ph.D.. UniversityHARWELL HAMILTON HARRIS
JAMES HARRIS D.V.M., UniversityJOHN HENRY HARRIS 3.5.,CLARENCE HART B.S., M.S., Ph.D..
JOHN REGINALD HART 8.8., M.S.,LODWICK CHARLES HARTLEY B M.A.,UniversityPAULPH'ERI'RY HARVEY _3.5-:
HASSAN AHMED HASSAN B.S., M.S.,FRANCIS JEFFERSON HASSLER 8.3.,M.S.,WILLIAM WALTON HASSLER B.S., M.S., Ph.D..STERLING NORMAN HAWKS, 8.8.,ARTHUR COURTNEY HAYES M.S.,WILLIAM HAYNE _A.B., M.A., Pb.D.,
FRANK LLOYD HAYNES, B.S., Ph.D..RICHARD SHERMAN HEATON B.S.,TEDDY THEODORE HEBERT

:HELGUERA B.A., M.A., Ph.D.. U11“! ‘WARREN ROBERT HENDERSON M...A
WILLIAM ROBERT HENDLEY B.A.,WILLIAM HENRY M.S.,
JOHN HERTZMA BFRANCIS EUGENE HEST
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WILLIAM NORWOOD HICKS Philosophy B.E.. NorthCollege: B.A., University; M.A., Oberlin CollegeWILLIAM LAWRENCE HIGHFILLProfessor Philosophy B.A., College; B.D., SouthernTheological Ph.D., Duke University. CHARLES HORACE HILL ’ .Poultry Ph.D.,THOMAS HINES Professor NorthCollege: M.A., University NorthJUAN EDWARDO HISADA Technology, 13.3.. North CollegeROBERT HITCHINGSProfessor Pulp Technology. 13.8., York College M.F..UniversityGEORGE BURNHAM HOADLEY Professor College;TechnologyLAFLOYD HUESTEN HOBBSProfessor Wood Products. North CollegeTHOMAS HOBGOOD, .Professor Sociobgu, North CollegeARTHUR MABON HOCHProfessor 13.8., College: M.Ed., North
CHARLES SASNETTE HODGESProfessor Forest Pathology, Idaho; Ph.D..GeorgiaERNEST HODGSONProfessor Entomology, 13.8., Durham Ph.D..
lFORNEY MOORE HOKE,Associate 8.8., North CollegelEUGENE HOLLAHAN B.A., M.A.,iABRAHAM HOLTZMANProfessor 13.8., M.A., Ph.D.,HarvardHENRY ALFRED HOMME Professor Agricultural Economira, B.A., College (SouthM.A.,RUTH HONEYCUTTInstructor A.B., College: M.A.,DALE MAX HOOVERProfessor Economics, Iowa College; Ph.D.,C icagotAAURlCE HOOVERProfessor Food Ph.D., Florida:lOHN WILLIAM HORNProfessorTechnologyZIOLF TOBIAS HOSEMANProfessor

HOSTETLER Professor B.A., College; M.A., Ohio‘ Missouri‘ENJAMIN SAMUEL HOWARD B.A., M.A.,‘AMES DOUGLAS HOWDER Professor Colonel, Forre, B.A., M Collezo
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FACULTY
'WILLIAM DYKSTRA MILLER B.A., Reed University~WILLIAM CLEARON MILLS, North MS,UniversityWALTER JOSEPH MISTRIC, B.S., M
ADOLPHUS MITCHELL
RICHARD DOUGLAS MOCHRIE M.A., CODT‘IECLV‘UL‘
CARL ALBERT MOELLER B.A., A & M

MOFFITT
ROBERT HARRY MOLL M.S.,
)ANIEL JAMES MONCOL
‘tOBERT JAMES MONROE
RMER LEON MOORE M.S.A \VISPODBIDRANK HARPER MOORE A.B., M.A.,ARRY BALLARD MOORE, M.S.,AMES LEGRAND MOORE M
ZICHARD ALAN MOORE

M.L.A.DBERT PARKER MOORE M.S.,
rIARLES GALLOWAY MOREHEAD M.A.,
JNALD EDWIN MORELAND
)NALD O’QUINN MORGAN M.S., D VHN WESLEY MORGAN A.B., M.A.,IOMAS BUIE MORRIS M S.A.,LLIAM EDWIN MOSER
\RVIN KENT MOSS A.B., M.S.,ALLEN MOUNT

GARDNER MUMFORD 477W”B.A., M A.,MURLEY
ARLES FRANKLIN MURPHY M.S.,\NK MURRAY P..A., M.A.,YMOND MURRAY M~A-.

MUSEN
( ARNOLD MYERS,
HARD MONIER MYERS M.S.,NARD M. NAHIKIAN IS.A., M,A.,IRGE FISK NEEDHAM, A.I£.. I
'HARD ROBERT NELSON ILA”IKNE FREDRICK NEUMAN 15.3.. NOIITH
'BERT HENRY NEUNZIG



4112 THE 61 \‘LRAL CAT/HOG
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WILLIS ALTON REIDProfessor of Chemistry, B.S., Wake Forest College; Ph.D., University of WisconsinMAX STEVE RHODESInstructor in Physical Education, B.S., M.A., Western Carolina CollegeJAMES THOMAS RICEInstructor in Wood Technology. B.S., Alabama Polytechnic Institute: M.S., Carolina StatCollege'JOHN CARL RICEDirector of North Carolina Crop Improvement Association and of Crop Science, B.S., M.S.EAuburn University; Ph.D., Mississippi State UniversityRAYMOND RAY RICHExtension Assistant of Animal Science, B.S., Carolina State CollegeFRANCES MARIAN RICHARDSONResearch Associate of Engineering Research. B.S., Roanoke College; M.S., University 1Cincinnati ''JACKSON ASHCRAFT RIGNEY lHead of Department and Professor of Experimental Statistics, B.S., New Mexico State CoM..,S Iowa State CollegeRAY MILLER RITCHIE, JR.Extension Associate of Engineering, B..,S Virginia Polytechnic InstituteFRANKLIN LEWIS ROBERTSInstructor in Zoology. B.S., M.S., University of Maine; University of CanterburyWILLIAM MILNER ROBERTSHead of Department and of Food Science, B.S.A., University of Tennessee; M.S., rmUniversity of MinnesotaROBERT LAFON ROBERTSONExtension Assistant Professor of Entomology, B.S., M.S., Auburn UniversityCOWIN COOK ROBINSONProfessor of Chemistry, B.A., Sterling College (Kansas); M.A., University of Kansas; Ph.D., Uri!versity of WisconsinHAROLD FRANK ROBINSONDirector of Institute of Biological Sciences and Assistamt Director of Research of AgricultureExperiment Station. B.S., M.S., North Carolina State College; Ph.D., University of NebraskaMENDEL LENO ROBINSON, JR.Research Instructor of Tecctfle Technology, B.S., North Carolina State CollegeODIS WAYNE ROBISONAssistant Professor of Animal Science, B.S., Oklahoma A and M; M.S., Ph.D., University of WTconsinCHARLES HERMAN ROGERSInstructor in Agricultural Education, B.S., M.S., North Carolina State CollegeLYLE BARTON ROGERS ‘Director of Counseling Department. B.A., Dakota Wesleyan University; M.S., Ph.D., Columbn'UniversltCHARLES AUGUST ROHDEAssistant Statistician in Experimental Statistics, B.S., Case Institute of Technology iJOHN PAUL ROSSAssociate Professor of Plant Pathology, B.S., University of Vermont; Ph.D., Cornell UniversirlCHARLES WITSELL ROWANAssistant Professor of Air Science, Captain, U. S. Air Force, B.S., University of GeorgiaCARL SIDNEY RUDISILL lInstructor in Mechanical Engineering, B.S.M.E.. M.S.M.E., North Carolina State CollegeDONALD JACOB RULFSAssociate Professor of English, B.A., University of North Carolina; M.A., Harvard University; PILLUniversity of North CarolinaPAUL JAMES RUSTAssociate Professor of Psychology, B.A., M.A., University of Idaho; Ph.D., University of WashinztfiHENRY AMES RUTHERFORDHead of Department and Professor of Textile Chemistry, and Director of Chemical ResearcrB..S. Davis and Elkins College: M.A., George Washington UniversityPHILIP NEAL SALESChemical Engineer in Engineering Research, B.S.C.E., North Carolina State College .ROBERT REED SANDERLIN ‘Instnlctor in English, B.S., M.A., Memphis State UniversityGORDON STUART SANFORDResearch Instructor in Agricultural Economics, B.S., M.S., University of ConnecticutJOHN ANTHONY SANTOLUCITOAssociate Professor of Zoology. A.B., University of California at Berkeley; Ph.D., University 'California at DavisCHARLES MADISON SAPPENFIELDAssistant Professor of Architecture, B.Arch., North Carolina State CollegeJOSEPH NEAL SASSERAssociatistmdProfessor of Plant Pathology, B.S, M.S, North Carolina State College; Ph.D., Universi!of MLEROY CHARLESd SAYLORAssistant Geneticist. B.S., Iowa State College; M.S., Ph.D., North Carolina State CollegeCLARENCE CAYCE SCARBOROUGHHead of Department and Professor of Agricultural Education, B.S., M.S., Alabama Polytechnic IIstitute: Ed.M., Ed.D., University of Illinois ‘JOACHIM-DIETRICH SCHOBEI.Visiting Research Associate in Engineering Research, Diploma-lug” Technische Hochschule Aache‘lDr. lng., Technesche Hoehshcule StuttgartEDWARD MARTIN SCHOENBORN, JR.gead of Department and Professor of Chemical Engineering, B.Ch.E., M.S., Ph.D., Ohio Sal-5‘niveraityROBERT JOHNSON SCHRAMM, JR. lResearch. Assistant Professor of Horticultural Science, A.B.. Hiram College; M.A., Ph.D., Dull“University l

1

'Leove of absence
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IlLFRED MARTIN SCHUTZAssistant B.S., M.S., University of Nebraska; Ph.D., North Carolina StateCollegeEERBERT TEMPLE SCOFIELDHead of Department of Botany and Bacteriology and Professor of Botany, A.B., Ph.D., CornellUniversityARLAND ELMO SCOTTRenearch Assistant in Research, B.S., North Carolina State CollegeAMES ARTHUR SEAGRAVESAimee/ate Prnfmsor of Agricultural Economics, B.A., Reed College; M.S., Ph.D., Iowa State Collegei’AYLAND PRITCHARD SEAGRAVESAdjunct Professor of Electrical Engineering, B.S., M.S., North Carolina State CollegeOUIS WALTER SEEGERSProfessor of History and Political Science, B.A., Muhlenherg College; A.M., University of PennsylvaniaHHN FRANK SEELYAssociate Professor of Chemical Engineering, B.S., M.S., North Carolina State CollezeMNK LEONARD SELMANInstructor in Crop Science. B.S., M.S., Auburn UniversityEINZ SELTMANNAssistant Professor of Botany and Bacteriology, B.A., Drew University; M.S., Ph.D., University ofChicanonARVIN EUGENE SENGERExtension Professor of Animal Science, B.S., Town State Colleae; M.S,, University of MarylandTTER SHAHDANAnti-Stan! Professor of Mathematics, Ph,B,, Brown University; M.S., North Carolina State CollegeAAGBOOL ILAHi SHAIKHInstructor m Tea-l ir Technology, B.S., M.S., North Carolina State College“-INRY ANTHONY SHANNONAssistant Professor of Science Education, B.S., Appnlarhian State Teachers College; Ed.M., Universityof MissouriQCHlE WARD SHAWResearrh Anmnant in Crop Science, B.S., North Carolina State CollegeMYE JOHNSON SHAWlnalrurtor in Chemistry, B.S., M.S., North Carolina State CollegellAN SHAWCROFTAssistant Professor of Architecture. Dipl. Arch., Southwest Essex Technical College and School ofArt, (London): M.Arch., Massachusetts instiLute of TechnologyJLFRED MICHAEL SHEAénstrluctor 171 Physical Education, B.S., North Carolina State College; M.E., University of NorthETD IDSBBERT JEROME SHELDONAxm'stant Professor of Air Science, Major, U. S. Air Force B.B.A., University of Cincinnati; 16.8..San Francisco State CollegeMMES EDWARD SHELTONAwrintant Professor of Soil Science, B.S., M.S., University of Kentucky; Ph.D., North Carolina StateCollege:FRED BERNARD ROWLAND SHELLEYAssociate Professor of English, B.S., Tufts College; M.A., Harvard UniversityilNG-SHENG SHEN4881.614?“ P70195301 of Economics. B.A., Yenching University; M.A., Boston University: Ph.D.. Univer-sity of North Carol‘nn=BERT TINSLEY SHERWOODAnuociats Pro/us!” of Plant Pathology, B.S., M.S., Cornell University: Ph.D., University of Wisconsin\YNARD EARL SHIELDSAssistant Profemmr of Military Science, Captain, U. S. Army, B.S., North Carolina State College‘LLIAM EDWARD SHINN: Head of Department and Chester H. Roth Professor and Dirrrmr of Research in Knitting THENnologu, School of Tertilen, B.S., M.S., North Carolina Slate CollegeBERT WORTH SHOFFNERDirer‘lor of Auriru/Mral Erlension Service, B.S., North Carolina State ColleloRNON FREDERICK SHOGRENAssintant Profenuor of Architecture. B.Arch., University of Minnesota; M.Arch., Massachusetts In-stitute of Terhnolozy'RRELL RHEA SHREVEIn-Charge of Computing Laboratory and Profemior of Mathematics,M.S,.Oklahoma A and M College; Ph.D., University of Illinois.‘IN BARR SHULERInstructor in Civil Engineering, B.S.C.E., University of South CarolinaiHARD LEE SIMMONSAnsislanl Professor of Agricultural Economics, B.S., M.S., Kansas State University; Ph.D., University4 of California:EBORG KIIPMAN SIMONSENRowan-Ii Almflla’nl in Engineering Research. Newspror‘hillches Mmlehcnzymnmiium (Germany); Max‘ Planck-lnstitul fur Metalllorschung (Germany):US EMMELOEY SIMONSENInnirurlo-r m Modern Languages, Abitur Ronrle (Denmark); Certiflvate Arhus Seminarium (Denmark)LLIAM HUGHES SlMPSON. Assistant to the Dean of the Faculty, B.S., Wake Forest College; M.A., Columbia University4E SINGLETARY, JR.Researrh Aumtant in Engineering Research, B.S., North Carolina State CollegeWARD CARROLL SISLERAnm’ntant I‘rofosuor of Chemistry a/nd Crop Science, B.S., M.S., University of Maryland; Ph.D.,.- North Carolina State College.DERICK SILER SLOAN. Profennor of [Cr/enamn Studies a/nd Training, B.S., North Carolina Stale CollegeARLES SMALLWOOD, JR.P70125301 of ('Ivi/ Engineering, B.S.San.E., Case institute of Technology; M.S., Harvard UniversityZABETH A. SMALTZIMt/ructor of Physical Education, 13.5. Pennsylvania State University

B.A., University 01 Tulsa;
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WILLIAM WESLEY GARRY SMART, JR.[Zeuearch Armor ate I'rolexaor of Animal Sczence and Experimental Statistics, B.S.. Clemson CallerM S. l‘h D. North Carolina State CollegeFREDERICK OTTO SMETANAAwm‘ ate I’Tafesnor uf \Ierhanvral Engineering, B.M.E., M.S.M.E.. North Carolina State ColleenPhD Lnncr L\ of SuLhcrn Cnl1forniaTHOMAS BRYAN SMILEYInulmrrm 11 I, mirral E11 xznccring, 8.8., 51.8., University of North CarolinaBENJAMIN WARFIELD SMITHI'rnfe-mn of licnchm, B.A., M.A., Universitv of Virginia: Ph.D., University of WisconsinCLYDE FURIMAN SMITHHead of Ueparlmvnt and Professor of Entomology. 8.5., M.S., Utah State Agricultural College; PhiOhio State L'nnvrsityFRANK HOUSTON SMITHResearch I‘rofc~nnr of Animal Science, B...S Davidson College: M.S. North Carolina State Col]:GEORGE WATSON SMITHAulatant Dirertor of North Carolina Agricultural Extension Service and Extension Associate P1!fenor, B. S., M S. North Carolina State CollegeJAMES WAYLAND SMITHRrxrarrh [mm-actor 1'71 Animal Science, B.S.. M.S., Louisiana State UniversityNORWOOD GRAHAM SMITHAunata-nt l’mfeuor of English, A. 8., M..,A Duke UniversityWILLIAM EDWARD SMITAnn-[ant Proforma? 0”] Tamil; Technology, 8.5., North Carolina State CollegeWILLIAM EDWARD SMITHI’M/cam? 0/ Phi/31ml Eduration. B.S.. Western Carolina Teachers College; M.A., University of Not”Carolina: EdD. George Peabody CollegeRONALD ERNEST SNEED162151131011 Inm‘rurlnr in Agricultural Engineering, B.S., North Carolina State CollegeRUFUS HUMMER SNYDER .Grofuaory of Phutnca, B.S.. Lebanon Valley College; A.M., Columbia. University; Ph.D., Ohio Biln veraitWILLIAM HENRY SONNERAunuianl Profusar of Phyn'cal Education. B.S.. North Carolina State College; M.Ed., Univenity 'North CarolinaJASON LOY 50XInalrut‘lnr in Mathematics, 8.8., M.S., North Carolina State CollegeGEORGE EUGENE SPAINExlmuvrrn Annorvale Professor of Crop Science, B.S.. M.S., North Carolina State CollmJAMES MAURICE SPAINAnxorvale Profenuor of Soil Science. B.S.. Texas Technological College: M.S., Ph.D., Purdue Univifll"MARVIN LUTHER SPECKW1ll1am Neal Reynolds Distinguished Profasaor of Food Science, B.S.. M.S., University of Marylin:PhD , Cornell UniversityHERBERT E. SPEECEAlanna” Profenor of Eduration and Mathematics, 13.A. York College: MA. Texas Christina UnlWM...S North Carolina State College; Ph.D. University of North CarolinGEORGEy S. MSPEIDEL, JR.Inulfiu‘lOT 111 Mathematics, B.S.. U. S. Military Academy; M.A.T. Duke UniversityJAMES THORNWELL SPENCE, IIIInstrurrm in Phl/th‘fl, 8.5. North Carolina State CollegeWILLIAM ELDON SPLINTER ‘grfifczgor of Agricultural Engineering. B.S.. University of. Nehrnka; M.S., Ph.D., Michigan 553-“0DAVID GRIFFIN SPRUILLEztenmon Awaulant Profeuor of Animal Science, B.S.. 11.8., North Carolina. State ColleenRALPH WINSTON STACYProm-or of Experimental smmm and Zoology, B.S.E., Miami University (Ohio); 11.8.. Pia-ILOhio State llnivemityHANS HEINRICH STADELMAIERRenaarrh Professor of Metallurgy In Engineering Rssaaroh, Diplom-Physiker, Technische Hotlink”(Stuttgart Germany)EDWARD PAUL STAHELAuaistant Profewor of Chemical Engineering, B.S.E., Princeton University; M.S., University of N0’3Dame Ph.D.. Ohio State UniversityRAYMOND FRANKLIN STAINBACKAnaemia Professor of Phi/91cc. BS. M.S., University 0! North CarolinaALFRED J. STAMM 'Reuben B. Robertson Dintinguiahod Professor of Wood Chemistry, BS. California. Institut‘ O: mnolozy: MS.. Ph.D. Universlty of WisconsinWILLIAM MCKINNON STANTONFxtmmnn Inulrurlm— of Forest Management, 13.8., North Carolina State CollegeROBERT GEORGE DOUGLAS STEEL ‘Professor of Experimental Statistics, B.A., B.S., Mount Allison University; M.S., Acadia Univmlt'Ph D.. Iowa State CollezeANTHONY PAUL STEMBERGERAssociate Professor of Agrivuliural Economics, 83., M.S., Pennsylvania State University; PhINorth Carolina State (‘ollegeWILLIAM ARCHIBALD STEPHENAquistunt Prnfumnr of Entomology, B.S.. Ontario Agricultural College: M.S.A., University of Tom”STANLEY G. STEPHENSW1ll1'am Neal Reynolds Distinguiahad Professor of Genetics, B.A., Dip.Agri.., M.A. Cambridge Uni"sity; PhHD. Edmhurxzh UniversityWILLIAM DAMON STEVENSON, JR.Prufasaor of Flectrvcal Engineering, B.S..E Princeton University: B.SEHE. Carnegie Institute '1Technology: M S. University of MichiganHAMILTON ARLO STEWARTAm‘stant D1roctor of Research of Agn’mdtural Experiment Station, B.S, M.S., Kansas State WUnherfiitv of MinnenotaJAMES hJACKSON STEWART, JRDean of Division of Student Aflairs, A.B., Davidson Colleen; M.A., Columbia University
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,.L JUNIOR STINESAssistant Statvatv’ria'n in Experimental Slalht‘cs, 8.5., M‘S” North Carolina State CollegeWARD HOYLE STINSONlnxtrurfor m Err/nearing Graphics, B.S., North Carolina State College.LLIAM JOHN STOBERInstrurtor Economics, B.S., Washington and Lee: M.A., Duke UniverSityUL SAMUEL STONEExtension Instructor in Agricultural Economics, A.A., Louisburz Junior College; B.S., M.S.. NorthCarolina Stave College.BERT F. STOOPSResearch of Engineering in Engineering Research, B.S., North Carolina StateCollege: M.S., Ph.D., Ohio State UniversityAJACK STORYDirector, Reactor Project, B.S., Southeast Missouri State College; M.S., Vanderbilt. UniversityARLES C. STOTTProfessor of Recrcatiori and Park Adminidtrab’on, 8.8., North Carolina State College; M.8..Indiana UniversitySWELL RAY STRICKLANDlnutrurior in Terlile Terhnolom], 8.8., North Carolina State CollegeVID LEWIS STRIDERRevwrch Ank’slanf Professor of Plant Pathology, B.S., M.S., Ph.D., North Carolina Stnte CollegevIMOND ALDRICH STRUBLEPTO/rum of Mathematics. B.S., M.S., Ph.D., University of Notre DameCHIE DAVID STUARTExtension Profs-cor of Crop Scienrc, B.S., M.S., North Carolina State College‘NCAN ROBERT STUARTmeeflflor of Devon: University of Oklahoma, Chouinard Art Institute, and Yale University.LLIAM CLIFTON STUCKEY, JR.Associate Professor of Tezli/e Technology, 8.3., M.S., North Carolina State CollerzeCK SUBERMANDirector of Summer Sessions and Professor of English, A.B.. M.A.. University of Florida; Ph.D.,Universify of Nor‘h CarolinaARLES WILSON SUGGSAm’xmm meexmr of Agricultural Engineering, 8.5.. M.S.. Ph.D., North Carolina State CollegeUL PORTER SUTTONProfessor of Chcmistry, Ph.D., Johns Hopkins UniversityANLEY SUVALglfltrurfor in History and Political Scicnre, B A.. Cornell University: M.A., University of NortharnlinaU!S HALL SWAINAunt-far: I’rofeuor of English, 8.8.. M.A., Duke UniversitylPH CLAY SWANNHead of Dcmrtmmt and Professor of Chemistry, 13.5.. Morris Harvey College; Ph.D.. MassachusettsInstitute of TeohnoimryNST WARNER SWANSONHead of Department and Professor of Economics. Ph.B., Ph.D.. University of ChicagoNKS COOPER TALLEY, JR.Dirtrtor of Student Activities Department, A.B., M.A.. University Of NONI" CarolinaRL WAYNE TAYLORAssistant Profflsflnr of Architecture, B. Arch., North Carolina State College.URICE ELTON THIGPENEztenm'mw Assistant! Professor of Agricultural Economics, 8.3., M.S.. North Carolina Stnle CollegeANK BANCROFT THOMASExtenm'rm Associate Professor of Food Science, 13.8., University of Delaware; M.S., Ph.D., Pennsyl—vania State UniversityCHARD J. THOMASAssistant Professor of Wood Technology. I3.S., Pennsylvania. State Univr-rsiiy; M.W.T., North CarolinaState (‘nlieveNALD LORAINE THOMPSONRerearrh Associate Professor of Crop Science. 13.8., M.S., South Dakota State College; PhD” TownState UniversityVER GEORGE THOMPSONAmi-mm Prof/mum of Economics, B.A., W( fford College; M.A., Wake Forest CollezeWIN GILBERT THURLOWPmlflm" 0f [MW/”a1!!! Architecture, 3.8., North Carolina State College; M.L.A.. Harvard UnivenltyVID HARRY TIMOTHYAgnorv‘afc Professor of Crop Science, 13.8., M.S., Pennsylvania State University: Ph.D., University ofvnnmnfa'ROLD LESLIE TITUSAnm‘atani Pro/rumor of Mmlr’r‘n Larrmmaan, B.A., Mr‘Cill University: LL.I'l., University of Alabama:A., Howard University; LI,.M., New York UnivmltyRNEY ALBERT TODDEtta-rumor Profeynn-r of Plant Paiholoau, 8.8.. North Carolina State College3RGE STANFORD TOLLEYPMHWO'I of AI/riru/Iural Eronomics. B.A., American University: M.A., Ph.D.. UniverBiLy of Chicnzo4" WILLIAM TOMLINAssistant Profrmmr of Soriology and Anthropology, B.A., MA., University of Virginia: Ph.D._University of Mnrvlonvl.LTER GLENN TOOMEYEzie-nm'o'n InuImrIn-r in Crop Science, 11.8., Clemson CollegeLLIAM DOUGLAS TOUSSAINT{jTfifemao-r of Agricultural Economics, 13.8.. North Dakota Agricultural Colleve; M.S., Ph.D., Iowa StateIf) 9V8AUEL B. TOVERovenrrh f'rofmmnr of Animal Science, 12.8,, Carroll University; M.S., Ph.D., University of Wisconsin”IN BENJAMIN TRAVISIfld‘llsfrl'aJ Sywrra/ml in l‘miunir'nl Erfznaion Srrvice, B_B., North Cnrulina State CollegeASTATIOS CHRISTOS TRIANTAPHYLLOUAnnialamt Geneticiut, Athens Superior School of Agriculture; Ph.D., North Carolina Stain Collegerave of absence
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HEDWIG HIRSCHMANN TRIANTAPHYLLOUAxum «(r I'rujt'wn‘r of Plant Pathology. Ph.D., University of Erlanzen (Germany)ROBERT TINNEN TROXLER.44.; «In!!! I’rlll‘(~ :v (1] Industrial Aria, 8.5., M.LA., North Carolina State CollegeJAMES RICHARD TROYERAlumu- ale l'rofm m of Botany and Bacteriology. B.A., DePaJw Unhersity; M.S., Ohio State Univean}; 1’) D,, (o inilin UnivermtyROBERT WESLEY TRUITTIluul o] /h'}arlnc)l and Professor of .‘Ilulmn'cal Engineer ng, B.A., Elon College; M.S., PhlViru‘l in PanE‘hn 1' InstituteGEORGE EUGENE TUCKERIm/rur/or n Inlunlr r Engvneer ng, B,S,M,E., Alabama Polytechnic InstituteWILLIAM LEE TUCKER[fest-arch Irixlru‘lm' in Animal SCIG'VICE, BS” University of Kentucky; MS. North Carolina StaCelene '2GEORGE FRANKLIN TURNIPSEED IIt‘muirrl Aw \Inwi! I‘ru]c.HOT of Entomology, 8.5., Alabama Polytechnic InstituteCHARLES HENRY UFENSpu‘a Irrlurl'r n [Tronom m, AIL, University of North CarolinaLESTER CURTISS ULBERGI‘rnle‘ .mr of An mal Srivnrc, BS” M.S., Ph.D., University of WisconsinNEWTON UNDERWOODI‘ruhvmr of Ina—perimenfal Physics, B.S., Emory University; M.S., Ph.D., Brown UniversityVON HARVEY UNDERWOODIns/rullur 7: II rl rul/ural Sr'ence. BS” North Carolina State CollegeROBERT PHILLIP UPCHURCHAmwmale Profexxor of Crop Sr‘ence, B.S., M.S., North Carolina State College: Ph.D., University(‘21 vim-maOKTAY URALlnnlruclnr in Civil Engineering, B.A., Trinity University (Texas): B.S.C.E., A and M ConezeiTexas M S C FL, University of TennesseeMEHMET ENSAR UYANIKPinfrwxnr of F vl Engineering, B.S.C.E.. M.S., Ph.D., University of IllinoisRUBY PEARSON UZZLEErllrmlnv A vs «Ian! Professor of Agricultural Economics, l3.A., Meredith CollegeHUBERTUS ROBERT VAN DER VAARTAwnnr ale l‘rnf: «am— of Flzivr mental Slatist'rs and Mathemat cs, Ph.D.. Leiden UniversityJAN VAN SCHILFGAARDEI'mlm m of 4Hr r11 rural Enginerring, 8.5., M.S., Ph.D., Iowa. State CollegeARTHUR RALPH VERBECKInuh—urlnr m Trrllr Trrhnology. B.S., North Carolina State CollegeFRANCIS JOSEPH VERLINDENAmmlant Profesxor of Erperirnental Stat’stics, 8.5,, Catholic University; M.S., North Carolina Sta‘(‘olleueRICHARD JAMES VOLKA-umr ale Professor of Soil Science. B.S., M.S., Purdue University: Fh.D., North Carolina StaCnIIeueJAMES H. WAHABPraia-«or 0/ Mathematics, B.S.. College of William and Mary; M.S., Ph.D., University of NonCarolinaHARVEY EDWARD WAHLSAunts/(171! Professor of Civil Engineering. B.S.C.E., M.S.C.E., Ph.D., Northwestern UniversityMONROE ELIOT WALLAdjuflft Professor of Chemistry, B.S., M.S., Ph.D., Rutgers UniversityTHOMAS DUDLEY WALLACEAqsnriarp Professor of Auriruli‘ural Economics and Experimental Statistics. B.S.. M.S., Oklahom'State llniversitv: Pth” University of ChicagoJERRY MARVIN WALLERInslnu‘for m Metallnrnical Engineering, 8.8., Met.E.. M.S. Met.E., North Carolina State CdkflRICHARD GAITHER WALSERPrnlemnr nf Erin/Nil. R A., M.A.. University of North CarolinaWILLIAM KERSHAW WALSHRevmrrh Anxislnnr m Textile Chemistry. 13.5., M.S.. University of South CarolinaARTHUR WALTER WALTNERPruiexxor of phi/RIPS, B.A.. Bethel College (Kansas); M.S., Kansas State College; Ph.D., UniverSIfof North CarolinaSHOU-LING WANGVisit'nr/ Assoriate Professor of Engineering Mechanics. B.S., St. John’s University; M.S.. Yale Unversitv: PhD” University of IllinoisTHOMAS MARCH WARDInwlmrlar 771 Clumistry. A.B., University of North Carolina: M.S., North Carolina State 001198FREDERICK GAIL WARRENAnxnc ate Professor of Food Science. 3.8., Kansas State College: M.S., Ph.D., Pensylvania StatCollegeWOODLEY CHARLES WARRICKE‘s—tension Awnrvnte Professor of Agricultural Engineering, 8.5., North Carolina State CollegeSETH LOPEZ WASHBURNInstr—"Nor in Zunlnum B.S., Wake Forest CollegeGERALD LEROY WATERMANAwfslant Prnfpsxor of Air Science. Major, U. S. Air Force, B.S., Virginia Military 1115mm“RUPERT WILLIAM WATKINSEmtens on Assistant Professor in Agricultural Engineering, M.S., North Carolina State 0011‘“,GEORGE CARSON WATSON ’Awor ale Profcwor of Mathematics, B.A., Randolph-Macon College: M.A., University of Virgin“ ’JULIAN PERRY WATSON )Drrm‘tor of Mumr Artivitias, BS. in Music Education, Florida State University; M.A., AlllilahwbnIState Teachers ColleeeNORBERT BENJAMIN WATTSDtreotor of Student Housing Department, B.S., North Carolina State College



FACULTY
EDWARD WALTER WAUGH
CLYDE RAYMOND WEATHERS B.S., M.S.. NorthDAVID STATHEM WEAVER .SchoolB.S., Ohio M.S.. CollegeIOHN WILLIS WEAVER, B.S., PolytechnicBENJAMIN DAVIS WEBB
‘ITERLING BARG WEED B.A., M.S..College. WELLS B.S.A., M.S.A.,NILBUR FRANKLIN WESTON, B.S., M.Ed.,‘OSEPH ARTHUR WEYBREW B.S., M,S.,
“LINDSAY RUSSELL WHICHARD B.A., M.A.,
MYMOND CYRUS WHITE B.S.,
BIOBERT BENJAMIN WHITE,3A., M.A..KELLEY WHITE, JR. B.S., M.S..IILLIAM CALVIN WHITE B.S., M.S..
“AVID CALVIN WHITENBERG B.S., M.S..ELWOOD WHITFIELD B.S., M.S..
‘JDHN KERR WHITFIELD B.M.E., M.S..ARRY ALSTON WHITFORD B.S., M.S..)OBERT ELLSWORTH WICKHAM B.S.,
‘IOBERT EARL WIGGINS B.S., M.S..~0HN FRANCIS WILES
UDOLPH WILLARD
.'|LFORD LLOYD WILLEY B.S.,
IARVEY PAGE WILLIAMS B.A.. M.A.,CLIFFORD WILLIAMS, B.S., M.S.,
IARY CAMERON WILLIAMS B.A., M.A.,")RTER WILLIAMS, A.B., M.A.. ILL.«MES CLAUDE WILLIAMSON,

B.S.,ELEN STATON WILSON B.S.,‘ .MES BLAKE WILSON B.S., M.S.,
OZDELL WILSON B.S.,

"WIN WEEMS WINKLER B.S., M.S..ASH NICKS WINSTEAD 8.8..RICHARD WINSTON B.A..
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LOWELL SHERIDAN WINTONPro/armor of Mathematics, 13.3., Grove City College; M.A., Oberlin College; Ph.D., Duke UniversityGEORGE HERMAN WISEHead of Animal Nutrition Section and Neal Reynolds Distinguiahed Professor of Am’mNutrvtion, of Animal Science, B.S., CIemnon College; M.S., Ph.D.. University of MinnmotnMILTON BEE WISEAnuocmta Prolenaor of Animal Science. B.S., Berea College; M.S., North Carolina State College; PILDJCornell UniversityEDWARD HEMPSTEAD WISERInstructor in Agricultural Engimering, B.S., Iowa State College; M.S., North Carolina State ComWILLIE GARLAND WOLTZl’rofunor of Soil Science, 8.5.. North Carolina State College: Ph.D., Cornell UniversityWARREN K. WOOlnutructor in Industrial Engineering, 13.8.. In Textiles, B.S.I.E.. North Carolina State College!M.S.I.E., Purdue UniversityTHOMAS WILMONT WOODPro/sum of Econnmirn, 8.8., M.A., University of Alabama: Ph.D., University of North CarolinaJOSEPH RAYMOND WOODARDEzteruno-n Aanocmta Professor of Animal Science, 8.8., M.S., North Carolina State CollegeJAMES WOODBURN jProfouo-ry of Mechanical Engineering, B.S., M.E., Purdue University: Dr. Engr.. Johns Hopkins‘UnlvarsARTHUR JOSEPH WOODBURYAssistant Profuuor of Textile Technology. Lowell Textile InstituteMARGARET CHRISTIAN WOODHOUSEFOTOIDfl Studentn' Counnelor, Counseling Department, College of William and Mary 4WILLIAM WALTON WOODHOUSE, JR. ‘Professor of Sm’I Srvcnce, 8.8., M.S.. North Carolina State College; Ph.D., Cornell UniversityOSCAR BAILEY WOOLDRIDGE, JR. .Coordinator of Religious Activities, B.A., Randolph—Macon College; B.D., Yale University Divimtx:SchoolARCH DOUGLAS WORSHAM :Extension Assistant Prafecsor of Crop Science, BS, M.S., University of Georgia: Ph.D., NorthCarolina State CollegeFARRIN SCOTT WRIGHTReucarch Inutructor in Agricultural Engineering, 8.5., 31.5.. Clemson Agricultural CollegeTHOMAS J. WRIGHTOra Drouaing Engineer, B.S.. Montana School of MinesRICHARD SAUL WURMANAuaistant Profnaxor of Architecture, B. Arch., M. Arch., University of PennsylvaniaROBERT BAKER WYNNEAnsociate Pro/manor of English, B.A.. M.A.. College of William and MaryWILLY G. YAMAMOTOResearch Engineer in Induatrial Extension Service. B.S., North Carolina State College 1ELIZABETH HSI YEN ‘Assistant Statiatician in Experimental Statistics, A.B., National Taiwan University; M.A.. Univ!"city of MinnesotaJAMES TSING-SEN YENAssociate Profescor of Aeronautical Engineering, 3.8., Taiwan College of Engineering: M.S.M.E.!Ph. University of MinnesotaDAVID A. YOUProfanirors of Entomology, B.A., University of Louisville; M.S. Cornell University; Ph.D.. UnlverllwKsnsaJAMES NEAL YOUNGAssistant Professor of Rural Sociology, B. S., Clemson College; M.S., Ph.D., University of Kentucky 'TALMAGE BRIAN YOUNGgnociate Professor of Industrial Arts, B..,S Berry College: BS. M..AEd., Ed.D., University 0‘IoridaSANFORD EUGENE YOUNTSIn Charge. Soils Instruction and Associate Professor of Soil Science. BS, MS. North Carolina!State College: Ph. D.. Cornell UnivemityDONALD CARL ZEIGERAxen'ntant Professor of Horticultural Science. 8.8.. Ohio State University: M.S., Kansas State UanENsity: P.h D.. Rutgers UniversityPAUL IUNG-TEH ZIAAssociate Professor of Civil Engineering. B.S.C.E.. National Chiao Tung University (ShamlltbChina). M.S.C.E., University of Washington; Ph.D., University of FloridaBRUCE J. ZOBELEdwin F‘. Conger Distinguished Professor of Forest Genetics, B.S., M.F.. Ph.D.. University 0’CalifnrniaCARL FRANK IOROWSKIAusom‘au Profcssor of Mechanical Engineering, 8.8., M.S., Ph.D.. Carnegie Institute of Techndm

Emeriti Faculty
BARTHOLOMEW BRANDNER BRANDTProfessor Enter-mu of Zoology. B.S., Mississippi State College; A.M., Ph.D., Duke UniversityWILLIAM STALEY BRIDGESAssociate Profsxxor Emeritus of Mechanical Engineering, B.E., M.S.. North Carolina State College 3HERMON BURKE BRIGGSgrofeueor” Emoritua of Engineering Drawing and Descriptive Geometry, B.E., M.E., North Carom‘tate 0 legePERLEY FLOYD BROOKENS _finnocliata Profnsor Emeritus of Economics, B.A., University of. South Dakota; Ph.D., University 0ary an



FACULTY 421
BENJAMIN FRANKLIN BROWNDean Emeritus of the Basic Division, B.S., Northwestern UniversityTI'HOMAS EVERETTE BROWNEDirector Emeritus of the Division of B.A., Wake Forest College; M.A., ColumbiaUniversityDOSEPH DEADRICK CLARKProfessor Emeritus of English. B.S., Columbia University; M.A., Harvard UniversityIIAMES KIRK COGGINProfessor Emeritus of Agricultural Education, B.S., North Carolina State College; M.S., CornellUniversityBERTRUDE MARY COXProfessor Emeritus of Experimental Statistics, B.S., M.S., Iowa State College: Sc.D. (Hon.), IowaState College[HILBERT ADAM FISHERProfessor Emeritus of Mathematics, M.S., North Carolina State College: Graduate, United StatesNaval Academy: Graduate, United States Submarine School; LL.D., Lenoir-Rhyme CollegeRAYMOND SPIVEY FOURAKERProfessor Emeritus of Electrical Engineering, B.S., A. & M. College of Texas: M.S., University ofTexasCLAUDE DELBERT GRINNELLSProfessor Emeritus of Animal Industry, B.S., M.S., University of Minnesota; D.V.S., Cornell UniversityMINNIE WILFORD CALDWELL HARRISInstructor Emeritus in Physics, A.B., B.S., M.S., University of Missouri>OHN THOMAS HILTONProfessor Emeritus of Textiles, Diploma, Bradford Durfee Textile School: B.S., 14.8., North CarolinaState CollegeLAWRENCE EARLE HINKLEProfessor Emeritus of Modern Languages, B.A., University of Colorado; M.A., Columbia University;D.S. es L., Dijon UniversitytULIUS VALENTINE HOFMANNDirector Emeritus of the Division of Forestry, B.S.F., M.F., Ph.D., University of MinnesotaL'ARL HENRY HOSTETLERProfessor Emeritus of Animal Industry, B.S.A., Kansas State Agricultural College; M.Agri., M.S.,North Caro'ina State CollegeWALTER EDWARD JORDANAssociate Professor Emeritus of Chemistry, B.S., M.S., Wake Forest College; M.E., North CarolinaState Colle'reALAUDE MILTON LAMBEAsm‘sfrmt Profemor Emeritus of Civil Engineering, B.E., North Carolina State CollegeDHN HAROLD LAMPEDean Emeritus of the School of Engineering and Professor of Electrical Engineering, B.S., M.S.,Dr.Engr., Johns Hopkins UniversityWILLIAM D. LEEAssociate Professor Emeritus of Agronomy, B.S., North Carolina State CollegeAMUEL GEORGE LEHMANProfessor Emeritus of Plant Pathology, B.S., Ohio University; 14.8., North Carolina State College:Ph.D., Washington UniversityQHN GRAY LEWISAssociate Professor Emeritus in Knitting Technology. B.S., M.S., North Carolina State CollegeMALCOLM LEWISIn truclor Emeritus in Mechanical Engineering, B.S., Massachusetts Institute of TechnologyLARENCE EARL LIBBYReuben B. Robertson Professor Emeritus of Pulp and Paper Technology, B.S., Ch.E., University ofMaine*HOMAS JACKSON MARTIN, JR.Assistant Professor Emcrilus of Mechanical Engineering, B.E., M.S., North Carolina State CollegeDRDON KENNEDY MIDDLETONProfessor Emeritus of Field Crops, B.S., North Carolina State College, M.S., Ph.D., Cornell University‘OWIN LAWRENCE MILLER, JR.Associate Professor bmcrztus of Geological Engineering, B.S., E.M., Missouri School of Mines andMetallurgy: M S.. North Carolina State College{OHN FLETCHER MILLERgrofessor Emeritus of Physical Education, B.Pd., Central Missouri Teachers' College; B.P.E., Spring-e'rl Colle' eHEODORE BERTIS MITCHELL, Professor Emeritus of Entomology, B.S., Massachusetts State College, M.S., North Carolina State' College: D. 5., Harvard University:UEBEN O. MOENProfesuor Emeritus of Economics, B.A., M.A., Ph.D., State University of IowaMOMAS LEWIS NASHInofrurtor Emur Inc in Mechanical Engineering. B.S., United States Naval Academy‘I'IU DEWITT PAULSONProfessor Erncr Iu« of Drawing, B.F.A., Yale University,DBERT JAMES PEARSALLE Ansistanl l‘rofuwurl I‘Imeritus of Electrical Engineering, B.E., North Carolina State CollegeJLLIAM HOUSTON RANKINAauorv’ote l’rofvuuor hmerr’tus of Soils, B.S., 14.8., North Carolina State CollegeIORGE HOWARD SATTERFIELDProfessor Emeritus of Chemistry, A.B., M.A., Duke University; B.S., North Carolina Stole CollegeA OBED SCHAUBDirector Emeritus of the Agricultural Extension Service, B.S., North Carolina State College: D.Sc.‘ (Hem), Clemson CollegesOBERT SCHMIDTAssoc ale Professor Emeritus of Horticulture, B.S., Rutgers University‘mNCIS WEBBER SHERWOODProfessor Emeritus of Animal Industry, B.S., M.S., North Carolina State College; Ph.D., CornellUniversityIARENCE BONNER SHULENBERGERPTOfeusor Emerrluu of Economics, B.A., Roanoke College: M.A., Columbia University'SPER LEONIDAS STUCKEYProfessor Emeritus of Geology, B.A., M.A., University of North Carolina; Ph.D., Cornell University
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DAVID STATHEM WEAVERProfessor Emeritus of Agricultural Economics, B.S., Ohio State University: M.S., North Carolina StataCollegeNATHANIEL WARREN WELDONAumstant Professor Emeritus 0! Agricultural Engineering, B.S.. North Carolina State CollegeBERTRAM WHITTIER WELLSProleuuor Emc‘rltuu of Botany, A.B., M.A., Ohio State University; Ph.D., University of ChicagoCARLOS FROST WILLIAMSProfessor Emeritus of Horticulture, B.S., Pennsylvania State College; M.S., Carolina State.College: M.S.. North Carolina State CollegeTHOMAS LESLIE WILSONI'ra/eusor Emeritus of Englieh, B.A., Catawba College; M.A.. Wofi'ord CollegeLENTHALL WYMANProfessor Emeritus of Forest Utilization, B.A., M.F., Harvard University
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FOOTBALL:Earle Edwards. Head Coach: Carey Brewbaker, Ernest Driscoll. Albert Michaela, William Smaltz, Accidents:Clements, Freshman Football Coach, Junie Floyd, Assistant Freshman Football Coach
GOLF:Albert Michaela
RIFLE:George Oakley
SWIMMING:Willis R. Casey
SOCCER:Nelvin Cooper
TENNIS:John Kenfleld
TRACK AND CROSS-COUNTRY:Paul Derr
WRESTLING:Albert Crawford
The D. H. Hill Library
Harlan Craig Brown, DirectorA.B.. 8.3.. in L.S., University of Minnesota; A.M. in L.S., University of MichiganIsaac T. Littleton, Assistant DirectorA.B., University of North Carolina; M.A.. University 0! Tennessee; MS. in L.S., University of 111an

Catalog Department
M. Foy Lineberry, Head of DepartmentA.B.. Meredith College: 8.8. in L.S., University of North CarolinaEvelyn B. Noblin, Assistant Catalog LibrarianB.A., Chowan College; A.B.. Rs. in L.S., University of North Carolina

Circulation Department
Donald Spring Keener, Head of Department8.3., Xavier University, M.S. in L.S., School of Library Science, Western Reserve University
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Order Department

Anne Leach Turner. Head of DepartmentA.B., University of North Carolina; 13.8. in L.S., Columbia University; A.M. in L.S., University ofMichigan
Reference Department

Emma W. P0111, Head of DepartmentA.B., Randolph-Macon Women's College; 8.8. in LS , University of North CnrolinaVeins Collins. Assistant Reference LibrarianB.A.. Eastern Carolina. CollegeAc Ruble McGanard, Aflsiatant Rcferenre LibrarianA.B., Davis and Elkins; 8.8. in L.S., University of North Carolina
Serials Department

Gloria K. Whetstone, Head of DepartmentA.B., Duke University: BS. in L.S., University of North Carolina; M.Si 'n 1..S., Peabody Col eue
Tobacco Literature Service

Margaret Drenowatz, HeadA.B., Douglass College: LLB. in LS. Rutzem University
Departmental Libraries

Adriana P. Orr, Librarian, School of Textiles LibraryElmira College; MS. in L.S., University of North CarolinaHarrye Lyons, Librarian. School of Design LibraryB.A., University 0! Iowa; A.M. in L.S., University of Denver

North Carolina State College
Accreditations and Memberships

1962

Established: 1889
'Accrcditing Agencies: North Carolina College ConferenceSouthern Association of Colleges and Schools
Vlajor Memberships: American Council on Education 1924Association of State Universitiesand Land-Grant Colleges 1889College Entrance Examination Board 1958National Commission on Accrediting 1950North Carolina College Conference 1920Oak Ridge Institute of Nuclear Sludica 1949Southern Association of Colleges and Schools 19281,“-ndlvldual schools and departments are accredited by the various assooohons In thelr respectlvo flalds.
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AAccreditations and Memberships .....Activities and Services, StudentAdministration and FacultyAdministrative Council .....Admission RequirementsAerospace EngineeringAgricultural Business CurriculumAgricultural Economics, CourseDescriptions ..................................... 239-242Agricultural Economics, Department of ........ 63-65Agricultural Education, CourseDescriptions ....................................... 278—280Agricultural Education, Department of ....112-115Agricultural Engineering, CourseDescriptions ..................................... 242-245Agr'cuitural Engineering,Department at .......................... 66-69; 133-136Agricultural Experiment Station . .Agricultural Extension WorkAgricultural Foundation . .Agricultural institute, North Carolina 96 97Agricultural Science Curriculum . ..... ..Agricultural Technology CurriculumAgricu'ture, Course Descriptions ...245Agriculture, School at ..51-99Activities, Student .. 52Curricula .. ..52-62Degrees 53Department:Agricultural Economics .......Agricultural EngineeringAnimal ScienceBotany and BacteriologyCrop ScienceEntomologyFood ScienceGeneticsHorticultural SciencePlant PathologyPoultry ScienceRural Sociology ..Soil Science ..ZoologyFacilities .......Freshman YeaGroup ElectivesOpportunitiesAgromeckAir Science, Course DescriptionsAlr Science, Department of ..Alumni AssociationAnimal Husbandry .Animal Science. CourAnimal Science, Department atAnimal HusbandryDairy Husbandry ...............71, 72Anthropology (see Sociology)Anthropology, Course Descriptions ................. 749Architecture, Course Descriptions ..Architecture, Department atAssistantshlps, Graduate .. 38Athleticsintercollegiate 30intramural ...... ..29-30Audits . .Auditors, Admission ..Average Rule. 15 and 2.0.Awards, Athletics
BBachelor's Degrees (see sections on schools)Bands ..BarbershopsBiology, Course DescriptionsBoardBooksBotany c e oogy,Course Descriptions ................................ 250-253Botany and Bacteriology,Department ofBroadcasting System, Student
CCalendarCampusCenters, Student . ...31,Ceramic Engineering 165, 166; 168, 169Ceramic Engineering, CourseDescriptions 254, 255

Chemical Engineering, CelinaDescriptions ............................................ 256-259lChemical Engineering, Department of ....136«1399Chemistry, Course Descriptions ....259-2641Chemistry, Department of ........ .204-20!Civil Engineering, Course Descrip Ions .264-270’.Civil Engineering, Department of .139-145!Construction Option 141, 143:Classification Requirements 19'Clubs ...................................... 231Coliseum, William Neal ReynoldsComputing Center ..ConferencesCost, Estimated Ann 21'Counseling ..Course Descriptions .Course Repeat Rule .18Courses, Correspondence ...2355Courses, Short ..................... ...236:270 271"Crop Science, Course DescriptionsCrop Science, Department of 74-77'Curricula, Changes In .......... ..
D
Dairy FoundationDairy Husbandry .Dantorth Chapel .Degrees (see sections an I: 003DepositsDesign, Course DescriptionsDesign, School at ..Curricula .....DegreesDepartmentsArchitecture .....Landscape Archit

24, 26, 22'.271, 272*..10i-109‘

i 06, 1072'Product Design . 108, 109‘Facilities ....... ..102Opportunities . 102-10;Design Foundation ..... ...391vDevelopment Fund, 4-HDining Hall, Lealar ..........Doctor at Philosophy Degree 2335:Dry Cleaning .................. ..Bki
E
Economics, Course DescriptionsEconomics, Departmecnt of )....c...197iEducation (General ourses , aurseDescriptions ............. 277, 278'EducatIon, School ofDegreesDepartmentsAgricultural Education .112-115industrial Arts .......... .115-117industrial Education .. . ....117-ii9iMathematics and Science EducatIon "119-121-Occupational Information andGuidance 121P5 chologyReycreaflon and Park Administration "123-125.Objectives 111..111,112OpportunitiesElectrical Enginee g,Descriptions ........................................... 295-299‘Electrical Engineering, Department at 145-”9’Employment, Part-time .....................Engineering, Course DescriptionsEngineering, School of ..Curricula .....DegreesDepartmentsAgricultural Engineering ..Chemical EngineeringCivil Engineering ........Electrical EngineeringEngineering MechanicsEngineering Research ..industrial EngineeringMechanical EngineeringMineral industriesNuclear EngineeringFurniture ManutacturingManagementGraduate Study .Humanities ..........Protessionai ProgramResearch ..........................Short Coursa and InstitutesEngineering Foundation

Gimme.
.133-1363.136-i393‘.139-145145449:.149-152:152,153!154-159.159-164c.164-172‘...-172174
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mglneerlng Honors, CourseDescriptions 300-301mgmeering Mechanicl, CourseDescriptions 301-304mglneering Mechanics, Department at ..mgineering Research, Department of . .mglish, Course Descriptions .mgiish, Department at .........IgIinsh, Enhance Requirementsringlish, for Foreign Students ..mgiish, Required Freshman . ..... 20mrollment, Summary at ...... 12'ntomology, Course Descriptions 307-309ntomology, Department atwaning Coileg experimental Statistics, Course.Descriptions ........................................ 310-313xperimental Statistics, Department at. ..206-208'xtension Division 235-236

acuity-ee, Commencement 23225 (Tuition) .............. .22-26eliowships, Graduate 38Inanciai Aid , ..... 37, 38; 44and Science, Course Descrlp I0 313, 314ood Science, Department at .I ..79-81nod Sen/ices ................ 34arest Management Department ot..,184-187wrest Management, Department of ..orest, Course Descriptions'arestry, School of .Curricula2 Degrees .....2 DepartmentsForest Management .......................... 184-187Wood Science and Technology ..:Extension Programs ................Facilities and Laboratories' Fellowships, Scholarships andFoundations-Fieid Instruction and Experience'Honors Program ..Opportunities ...... 182orestry Foundation .. ..armer Students, ReadmIsSIon .' oundation, State College .)undations'aternitiesHonorarySocial .I'ench, Course DescrlptIons
Irniture Manufacturing and IIManagement ............................................ 157-159
--aston Technical institute'eneral information .Iberal Arts, School of.CurriculumDepartmentsEconomics .EnglishHistory and PalItIcaI ScienceModern LanguagesPhilosophy and ReligionPhysical EducationSocial Studies . . . ------ 200Sociology and Anthropologyeneral Policiesenetics, Course Descriptions ..320-322enetics, Department at ..................... 81, 82E Bological Engineering, CourseI Descriptions ................................. 322-375_ cologicai Engineering . .166, 167; 169, 170I Erman, Course Descriptions . . .353, 354lea Club ..... 31overnment, Student ................ 271ades and Residence atUnits at UNC 20Hide: and Scholarship 1749'Gdlng System ........ 17» 13'aduate Degrees ~~233raduata School . -233raduate Students, A 16roduate Students Fees ........... 23'aduatian, Requirements tor (also noCurricula listln s and descriptions forVarious Ichoo I) 19'untr~in-Ald J 37

H
Harrelson HallHealthHistory, Entrance RequirementsHistory, at CollegeHistory and Political Science,Course Descriptions . . I. .IHistory and Political Science,Department at ..Hoiiaday HallHonor System .. .Horticultural Science, CourseDescriptionsHorticultural Science, Department ofHousing . ..I .,, .,
1
Industrial Arts, Course Descriptions . .,280-283Industrial Arts, Department at .............. 115- 117Industrial Arts Education Curriculum .. 116Industrial Arts, Technical OptionCurriculum ............................... 117Industrial Education, Course Descriptions 283-285Industrial Education, Department at ........ 117-119Industrial Engineering, CourseDescriptions IIIIIIIIIIIIIIIIIIIII 331-335Industrial Engineering, Department of .-154157Furniture Manufacturing andManagement ................ 157-159Infirmary 35Intercollegiate Athletics 30International Student Orientation ....... 33SIntramural Athletics 29, 30Italian, Course Descriptions . ,. 354
K
Knitting Technology, Department of 218, 219KnittIng Technology, CourseDescriptions 380, 381
L
Landscape Architecture, CourseDescriptions IIIII 335, 336Landscape Architecture, Department ot.1.06, 107Laundry 34Liberal Arts, School of 195Library, 0. H. HIII ........ .. ..,32 33Linen , 75 26; 34Loans .. w37, 38
M
Map, CampusMaster’s Degree . .Mathematics, CourseMathematics, Department at ,Mathematics, Entrance Requirements .............. 14MathematIcr and Science Education,Course DescrIptIons .................. 236Mathematics and Science Education,Descriptions of .119— 121MathematIc: Education CurriculumScience Education Curriculum . .....McKimman Village (also see Housing)Mechanical Engineering, CourseDescriptionsMochanlcal Englneerl a, Department ofAerospace Engineering Option ............"160, 162Metallurgical Engineering . ........ 167; 170- 172Metallurgical Engineering, CourseDescriptions . , ............. 349-351Military Science, Course DescriptionsMilitary Science, Department atMilitary Students, DistinguishedMilitary Training .. ......Mineral Industries, Department at .,Ceramic .. 1,65,166; 168, 169Geological ..166, 167; 169, 170Motoliurgica . . 167; 170— 172Modern Languages, ourse Descr ptlons . .3-52356Modern Languages, Department at ..199Music ................................................................ 31
N
Nuclear Engineering, CourseDescriptions ............ 356, 357Nuclear Engineering,Departme t of ........ 172-174
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Occupational Information and Guidance,Course Descriptions ............................Occupational information and Guidance,Department of 122OfficersAdministration of, ConsolidatedUniversity 5Administration of, North CarolinaState College .......................................... 5,Administrative Council of NorthCarolina State College ............... 394EmeritiSpecial 422-423Teaching and Professional 395-420Trustees ........................Orientation
P
Philosophy and Religion, CourseDescriptions ........................................ 357-358Philosophy and Reiiaion, Department at ........ 199Physical Education, Course Descriptions ....358-36'|Physical Education, Department of .. ..'l99-200Physical Education, Required 20Physical Sciences and AppliedMathematics, Course Description .................. 361Physical Sciences and AppliedMathematics, School of ...203-2l3Curricula ....................Computing Center .....DepartmentsChemistryExperimental StatisticsMathematics ..Physics ..FacilitiesGraduate St y .....Nuclear Science EmphassPhysical Sciences ResearchPhysics, Course DescriptionsPhysics, Department ofPlacement ......................... .. 37Plant Pathology, Course Descriptions 365-367Plant Pathology, Department at .. 85-87Plant Protection Molar .. 86Policies, General 0, 21Political Science (See History onScience)Poultry Science, Course Descriptions 368-369Poultry Science, Department of 87-90Pro-Veterinary ............................... .. 89Product Design, Course Descriptions 369-370Product Design, Department of .. 108, ‘09Programs of Study.... 4.7-213Psychology, Course D p 29‘Psychology, Department of 123Publications, StudentPulp and Paper FoundationPulp and Paper Technology
R
Recreation and Park Administration,Course DescriptionsRecreation and Park Administration,Department of 123-125Refund Committee 27RetundsRegistration, LateReligion (See Philosophy and Religion)Religious Center, E. S. King ................................ 32ResearchEngineering .........Textiles ............... .230Residence Requirements 19Residence Status for Tuition PaymentRoom Rent ..............................ROTC, Army and Air ForceRural Sociology, Course DescriptionsRural Sociology, Department ofRussian, Course Descriptions
S
Sanitary Engineering, CurriculumScholarship StandardScholarships .........Scholastic Aptitude Test

Scholastic Loads ................................................ 4SchoolsAgricultureDesign .....EducationEngineeringForestryLiberal ArtsGraduatePhysical ScleMathematicsTextilesScience Education, CurriculumSelective ServiceSemester RuleServices and Activities, StudentsServices, of CollegeSocial Studies, Course DeSocial Studies, Department of.SocietiesSociology, Course DescriptionsSociology and Anthropology,Department of .......................................Soil Mechanics and FoundationEngineering, CurriculumSoil Science, Course DescripSoil Science, Department ofSpanish, Course DescriptionsSpecial Students, AdmissionStatistics (See Experimental Statistics)Structural Engineering, CurriculumSuperior Students .....SuppliesSupply Store, Student
T
Technician .......................................................... iTextile Chemistry, CourseDescriptionsTextile Chemistry,Textile FoundationTextile ResearchTextile Technology, CourseDescriptions ............................ 378-380;Textile Technology, Department of.Textiles, Course DescriptionsTextiles, School ofCurricula .....Degrees ........Departments anKnitting TechnologyTextile Chemistry _Textile Library ................2-Textile Machine DevelopmentTextile Placement Bureau ..Textile ResearchTextile Technology ..Distinguished ProfessorsFacilitiesinspection TripsOpportunitiesShort Courses .Thesis PreparationTowerTower, MTransfer Students sosTransportation Engineering, nCurriculumTruck Driver TrainingTrustees ....................Tuition and Fees

,382, 383, 384-3l’..2'i9-§32‘.

U
Unclassified Students .15, :Uniforms and Equipment, Military 1Union, College
W
Withdrawals ‘-Wood Science and Technology, ‘Department of "1874‘Pulp and Paper Te i90-lWood Technology ”188-”
1 sumZoology, Course Descriptions "34-9Zoology, Department of
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