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CALENDAR
1923

June 10-13

September 18-19

September 20

December 17

December 21

1924

January 2-3

January 4

March 17

March 21

March 17-22

March 22

June 2

June 6

June 8-11

Sunday to Wednesday. Commencement.

Eegistration for Fall Quarter.

Fall Quarter begins.

Fall Quarter examinations begin.

Fall Quarter ends.

Eegistration for Winter Quarter.

Winter Quarter begins.

Winter Quarter examinations begin.

Winter Quarter ends.

Eegistration for Spring Quarter.

Spring Quarter begins.

Spring Quarter examinations begin.

Spring Quarter ends.

Sunday to Wednesday. Commencement.

Calendar for

1923

June 11-August 4

September 18-October 27

October 29-November 24

November 26-December 22

December 24-February 23

December 24-January 1

1924

January 2-February 23

February 25-April 19

April 21-April 26

February 25-April 26

April 28-June 14

June 16-August 2

August 4-August 23

August 25-September 13

Junior Cooperative Students

Sophomore Summer School—eight weeks.

Sections I and II at school.

Section I at work; Section II at school.

Section I at school; Section II at work.

Section I at work.

Section II on vacation.

Section II at school.

Section I at school.

Section I on vacation.

Section II at work.

Section I at work; Section II at school.

Section I at school ; Section II at work.

Section I at work; Section II on vacation.

Section I on vacation; Section II at work.
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INTRODUCTORY STATEMENT

Courses in engineering of professional grade have been given

for a number of years at the University of North Carolina. Up
to June, 1922, the courses in engineering were grouped in the

School of Applied Science ; but owing to a rapid development in

engineering at the University of North Carolina, and because of

the great need of. well trained professional engineers, especially

in the state of North Carolina, the Board of Trustees has re-

cently separated the Department of Engineering from the School

of Applied Science and authorized the formation of a distinct

school of engineering. In this school, at present, are included

the Departments of Civil and Electrical Engineering, and will

also include any other new departments in engineering that may
be established.

The registration of students in the Freshman class of the

Engineering Departments is larger for the session of 1922-23

than for any preceding year; and owing to the distinct ad-

vantages that are being offered in the Engineering School, it is

expected that the enrollment will increase very rapidly.

It is becoming generally recognized by engineering educators

and by others who are seriously concerned with the training of

engineering students, that there is a growing tendency to crowd

the curriculum with purely technical subjects, thereby neglect-

ing the broader cultural side which is essential in the training

of any professional man and which particularly applies to the

engineer.

The engineer of today and of the future will not only be

called upon to contribute in a large measure to the direction of

the material welfare of the human race, but will also be con-

cerned greatly with the management of men; and more and
more will be selected to fill places requiring much administrative

and executive training.

The engineering courses, therefore, have been developed

along broad and cultural lines and the importance of cultural

training as a part of a thorough technical education has been
constantly kept in mind. The importance of English in the

curriculum has been emphasized and the courses are arranged
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so that students will receive instruction in English throughout

the four-year period. Much attention is also given to training

the young students in public speaking. This is an acquired art,

and a very necessary adjunct of an engineering education. En-

gineers must necessarily be versed in business affairs, and to

meet this condition students will devote considerable time to

Economics, Business Administration and Management. During

the first three years, the contents of the curriculum are practi-

cally the same for all engineering students. Fundamentals in

Mathematics, Mechanics, and other sciences are contained in

these first three years while the application of these fundamen-

tals is illustrated throughout the course by the solution of a

number of practical problems in engineering.

The intimate contact of engineering students with the acade-

mic students and the participation of the former in all Univer-

sity activities is regarded as a valuable part of their general

training, the making of a broad, cultural, all-around manhood.



HIGHWAY LABORATORY

SANITARY LABORATORY





THE SCHOOL OF ENGINEERING

CO-OPERATIVE ENGINEERING EDUCATION

For the past ten years or more a great amount of time and

thought has been devoted to engineering education by engineer-

ing teachers and the profession at large, with the idea in mind

of adopting some method in engineering education that would

develop the observation and initiative of the students and bring

them in touch with outside things during their theoretical train-

ing.

In order to meet this criticism, the University of Cincinnati

installed in the fall of 1906 a method of engineering education

which is called cooperative education. Under this plan the stu-

dents spend half of their time at the University receiving their

theoretical training, and the other half is spent with engineer-

ing industrial firms, thus getting some practical training during

their collegiate period. This system of education has proven

quite successful and has been adopted by a number of prominent

institutions, among which are Harvard, Massachusetts Institute

of Technology, and New York University. The method of co-

operation has been modified by several of the institutions that

have adopted this system; for example the Engineering School

of Harvard University has arranged a plan whereby the students

of the junior class only cooperate with the outside industries.

This modified plan permits the students to get that touch with

outside practice, but at the same time does not destroy the social

and cultural contact which the students derive from full time

association on the University campus during the Freshman,

Sophomore and Senior years.

Realizing that the cooperative system of training young en-

gineers is a distinct step forward, the Engineering Departments

of the University of North Carolina have adopted the Harvard
plan which went into effect September, 1922.

Under this plan the students of the junior class are divided

into two groups to be designated as Sections I and II. Each
group spends half of their time at the University and the other

half in actual engineering work. Each student has an alternate

so that when a student of Section I is at school his alternate in
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Section II is on the job. At the end of four weeks the student

from Section II goes to school while his alternate in Section I

takes his place on the job. This alternation continues through-

out the junior year up to the latter part of September, when
both sections attend the University full time during their senior

year.

In order to compensate for the time that the students are

away from school during their junior year, the sophomores are

given a summer course lasting eight weeks, so that under the

new cooperative plan the students receive the same amount of

ischool work as under the regular four-year plan. The students

receive pay for their services during the time that they are on

their outside work, thus enabling them partially to defray their

expenses during their junior year. This system of education has

been received very favorably by the industrial firms of the State

;

and at the present time we are cooperating with the State High-

way Commission, the State Board of Health, the Southern Power

Company and several other industrial firms of the State.

CO-OPERATION WITH NATIONAL ENGINEERING SOCIETIES

The two great national professional societies, the American

Society of Civil Engineers and the American Institute of Elec-

trical Engineers, have established student chapters in our School

of Engineering, and through these connections our students are

given opportunities to bring to our institution engineers of na-

tional reputation and talk to them on live engineering subjects.

THE ENGINEERING LABORATORIES

The engineering laboratories occupy the ground floor of

Phillips Hall.

The materials testing laboratory contains a one-hundred

thousand pound Universal testing machine upon which the usual

tests of various materials of construction can be performed.

This laboratory is also equipped with a Standard tensile testing

machine for testing cement briquettes together with such acces-

sory apparatus necessary for the standard tests of cement and

sand.

The highway engineering laboratory is equipped with appa-

ratus for the standard tests of bituminous and non-bituminous
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road surfacing materials, consisting in part as follows : Engler

viscosimeter, penetrometer, ring and ball melting point appa-

ratus, open cup oil tester, New York Board of Health oil tester,

Hubbard-Carmick specific gravity flasks, hydrometers, float test-

ing apparatus, constant temperature and drying oven, ductility

machine, Dulin rotarex, Deval 4-cylinder abrasion machine, dia-

mond core drill, diamond saw, grinding lap, Page impact, ball

mill, briquette former, cementation impact machine, etc.

The hydraulic laboratory is equipped with apparatus for

conducting experiments upon the flow of water in pipes, weirs,

and orifices ; determination of friction loss and hydraulic gradi-

ent. Attention is paid particularly to making the students fa-

miliar with stream gaging methods, since many of our gradu-

ates have become engaged in work with the United States or

North Carolina Geological Surveys, or with power companies en-

gaged in hydro-electric development. A model gaging station of

the standard type of the United States Geological Survey has

been installed on Morgan Creek, and is equipped with a Stevens

water stage register.

The laboratory of sanitary engineering is fully equipped to

make complete chemical and bacteriological examinations of

water, sewage and milk. Students are required to perform regu-

larly, for a short period, the routine tests conducted in connec-

tion with the operation of the Chapel Hill water purification

plant, the sewage treatment plant, and the control of the milk

supply.

The surveying laboratory consists of ample equipment, such

as transits, levels, chains, etc., for conducting practical problems

in field work.

The equipment of the electrical engineering laboratories is

unsurpassed in the South. In addition to a large dynamo labo-

ratory completely equipped with all the standard commercial

types of direct current and alternating current machines, there

are special laboratories for precise electric and magnetic meas-

urements, illumination and photometry, storage batteries and
radio. Each of these laboratories is equipped not only for the

ordinary undergraduate experiments but also for graduate re-

search, including a complete G. E. oscillograph.

A special feature of the instruction in electrical engineering
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at the University is the Freshman course. The student begins

his study of the basic principles of the electrical engineering

profession at the beginning of the Freshman year. The work

is conducted largely in a specially equipped laboratory in which

the student is brought into contact with standard electrical en-

gineering equipment. During the course each individual student

is studied with a view to guiding his future work into channels

for which he is obviously best fitted. In this way a student's

professional training covers four years instead of two as in most

schools of engineering.

THE ENGINEERING LIBRARY AND READING ROOM
A large and exceptionally well lighted library and reading

room is located at one end of Phillips Hall, which houses the

Engineering School. The library contains about 1000 volumes

of technical books dealing specifically with the various branches

of engineering and about 1000 volumes of bound engineering

periodicals. For reference purposes and research the library is

particularly well equipped, while the excellent lighting, com-

modious space and services of a full time librarian make its use

by advanced students both convenient and attractive.

All of the standard engineering periodicals published in this

and foreign countries are regularly received, together with nu-

merous periodicals relating to the business and economic phases

of engineering. Complete sets of such standard Proceedings as

those of the American Society of Civil Engineers, American

Institute of Electrical Engineers, National Electric Light Asso-

ciation, etc., are available, and the current numbers kept on file.

In addition the scientific publications of the United States Gov-

ernment and of the various technical institutions and univer-

sities are regularly received.

The Engineering library is constantly increasing its collec-

tion of domestic and foreign publications, and in general when

special books which are on the market are needed for research

or other purposes, arrangements may be made for their pur-

chase. When rare treatises and technical publications not gen-

erally purchasable are desired they may be obtained by a work-

ing agreement with the Library of Congress, whereby such pub-

lications may be loaned to the Engineering library.



POWER SUPPLY AND SWITCH BOARD
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The libraries of the Departments of Physics and Mathematics

are contained in the same room with the Engineering library.

These libraries number some 3500 volumes, many of which are

extremely rare and important foreign works. These libraries

also receive the domestic and foreign periodicals devoted to

physics and mathematics. The association of the three libraries

makes an ideal working arrangement, whereby the advanced

student is enabled to conveniently consult books in these allied

branches of science.

ADMISSION TO THE UNIVERSITY

Candidates for admission to the University are received by

certificate from accredited schools or by examination.

Entrance by Certificate. Students who present certificates

of work accomplished at preparatory schools and colleges may be

admitted without examination, provided the certificates are ap-

proved. The right to examine, however, is reserved, when such

a course is deemed necessary. Certificates must be made out on

the printed forms furnished on application to the Registrar, and

should be sent in as early as possible in the summer vacation;

the uniform entrance certificates of the Association of Colleges

and Preparatory Schools of the Southern States will also be ac-

cepted. Candidates must present themselves in person before

the Committee on Entrance Certificates in the Alumni Building

during the period of registration.

Entrance by Examination. Entrance examinations are held

in September. Arrangements have been made with certain

schools in the State whereby examinations for admission may be

held in May, also, at the schools. The University will accept the

uniform entrance examination papers of the Association of Col-

leges and Preparatory Schools of the Southern States, provided

such papers are properly vouched for and sent sealed to the Uni-

versity for grading. The University will accept also the certifi-

cates of the College Entrance Examination Board. Candidates

for admission by examination must report to the Registrar, who
will appoint a time and place for examination.
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Candidates for admission to the School of Engineering must

present credit in the following subjects

:

English 3 or 4 units

American History 1 unit

Mathematics, including one-half unit in Solid Geometry. ... 3 units

Latin, Greek, French, German or Spanish •
. . 2 units

Science 1 unit

Electives 5 or 4 units

Total 15 units

In addition to the above specific requirements the candidate

must offer as electives the four or five credits from the following

subjects necessary to complete the total fifteen units: History,

Latin, French, German, Spanish, Botany, Chemistry, Physics,

Physiology, Zoology, General Science, Physiography, Drawing,

Civics, Vocational Subjects: Commercial Geography, General

Agriculture, Bookkeeping, Commercial Arithmetic, Stenography

and Typewriting, Manual Training.

TUITION AND OTHER EXPENSES

Tuition

Tuition fee for each quarter $20.00

*Matriculation fee each quarter 12.00

Total $32.00

Junior Cooperative Students:

Tuition fee for each quarter $27.00

"Matriculation fee for each quarter 12.00

Total $39.00

Fees

Laundry Fees : Students will be required to send their wash-

ing to the University Laundry for which a deposit will be col-

lected at the time of registration.

Laboratory Fees: Every student taking a laboratory course

must pay, in addition to his tuition fee, a small fee for power or

materials used in the laboratory. The fee for the various labora-

tory courses are as follows

:

* This fee includes the gymnasium fee, the library fee, the fee for attendance of

the University physician and of the University nurse, and the fee for athletics.
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Engineering

6abe $ 2.00 a quarter

llabc 2.00 a quarter

22ac 2.00 a quarter

23s 10.00

32bc 2.00 a quarter

35abc 2.00 a quarter

45abc 3.00 a quarter

50abc 5.00 a quarter

60abc 5.00 a quarter

61abc 6.00 a quarter

62abc 4.00 a quarter

63abe 5.00 a quarter

64abe 7.00 a quarter

93abe 5.00 a quarter

i

Chemistry

1-2E $ 4.00 a quarter

Geology

18-19-20 $ 3.50 a quarter

Physics

1-2-3 $ 2.50 a quarter

Board

Excellent board is furnished at Swain Hall for $22.50 a

month. A few students can earn their board by waiting on the

tables.

Board without room can be obtained in the town for from

$22.50 to $32.00 a month.

DEGREES IN ENGINEERING

Bachelor of Science

The degree of Bachelor of Science in Civil or Electrical Engi-

neering will be conferred on students who have satisfactorily

completed the four-year undergraduate programme as listed

under the department heading.

Master of Science

The degree of Master of Science will be conferred on students

who have satisfactorily completed a four-year undergraduate

programme of study and an approved course of graduate study

in Engineering extending over not less than one year. In ad-
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dition to the graduate courses in Engineering, the candidate for

the Master's degree will be required to satisfactorily complete

certain courses in other departments of the University, the selec-

tion to be made after a conference with the department in which

he intends to study.

Distinct opportunities for research and graduate study are

offered in all departments of the School. Through our close co-

operation with the State Highway Commission, the State Board

of Health and other connections, many interesting problems are

presented in the field of research which qualified students may
undertake and our laboratories are designed with the idea in

mind of offering the student opportunities for carrying on such

research work.

As a special feature of our cooperative plan for graduate

istudents we may mention that the State Highway Commission

/has most generously established two research fellowships in

Highway Engineering. These graduate students spend part

time at the University and part time with the Highway Commis-

sion at Raleigh, where they are engaged upon some important

research work in Highway Engineering. These positions are

open to students who have received a Bachelor's degree in Civil

Engineering and have attained a high scholarship record in

their undergraduate work.

Research in Hydraulic and Sanitary Engineering

The facilities at the Engineering School for investigating

special problems connected with hydraulic and sanitary engi-

neering are exceptional, and a number of pieces of valuable

work have been completed by graduate students and the instruc-

tion staff. Arrangements can be made whereby such work may
be carried on by graduate students investigating problems sub-

mitted by state or government departments, municipalities or

private firms. As an example of research work an investigation

of the filter sands at every water purification plant in the state

has been carried on in cooperation with the State Board of

Health and new methods for such analyses developed.

A graduate student is at present making a thorough investi-

gation of the occurence, variation, and distribution of rainfall

in North Carolina, the results of which will be published by the

State Geological and Economic Survey.



A CORNER OF THE MATERIALS TESTING LABORATORY

GAGING STATION ON MORGAN CREEK
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In cooperation with the United States and State Geological

Surveys extended studies are to be undertaken at the gaging

station on Morgan Greek, relative to run-off on small drainage

areas; comparison of different types of water stage registers;

the relation of rainfall to run-off; the influence of forest re-

moval on stream flow and erosion ; relative accuracy of weir and

current meter measurements; and certain other related studies.



PROGRAMME OF STUDY

II S. B. IN ELECTRICAL ENGINEERING
Freshman Year

Mathematics 1-2-3E.

Chemistry 1-2E

English 9abc.
Bistory 2-E...

Engineering labc...

Engineering 3abc...
Engineering 7c
Engineering 61abc.

Algebra, Trigonometry,
Analytics

General Descriptive Chem-
istry

Conference Course
Foundations of Modern Civi-

lization
Mechanical Drawing and
Descriptive Geometry

Elementary Mechanics
Engineering Inspection-Trips
Introduction to Electrical

Engineering

* Class
T iq VinvnJLJU uui <*

tory
Prepara-
tion

Total

3 3 6 12

4fw 4fw 4fw
2

12fw
2

5s 5s 10s

66
3 5 8

6s 6s

2 2 3 7

* The figures in
Winter and Spring

the table are clock hours. The letters f.w. and
quarters.

Sophomore Year

indicate Fall,

Mathematics 4-5-6E.
Physics 1-2E
English lOabc
English 16-17-18E

Engineering 4abc...
Engineering 6abc...
Engineering 22ac...
Engineering 32bc~.
Engineering 62abc.

De-

Calculus
General Physics
Conference Course
Public Discussion and

bate
Mechanics
Materials of Engineering
Field Work in Surveying
Hydraulics
Elements of Electrical Engi-

neering

Class

3
3fw

3ws

2

Labora-
tory

3
4fw

3
3fs
3ws

Prepare
tion

5fw
2

3ws

3

Total

12
12fw
2

8
3fs

Sophomore Summer Term—Eight Weeks

Class
Labora
tory

Prepara-
tion

Total

Engineering 2s
Engineering 62s

12
18

12
18

Co-operative Junior Year

Class
Labora-
tory

Prepara-
tion

Total

English 11

Economics 1-2-3E

Literature and Technical
Composition 4

4
6
8

10
12
2
9
12
12

General Economics
Mathematics 56-57-58

Enerinfiprinfi' fi3

2
3
3
3

Applied Mechanics
Electrical Machinerv —

3
3
3

3
6
6Engineering 93 Heat Power Engineering

Senior Year

Class
Labora
tory

Prepara-
tion

Total

English 12abc
Business Administra-

tion 1-2-3E
Industrial Organization and
Management 3

2

6

2

9
Engineering 20c Elements of Structures 3s

4

3s 3s

8
6f

9s
Engineering 64abc.~

.

Alternating Current Ma-
8 20

9fEngineering 74a Electrical Circuits 3f
Engineering 74b Hydro-Electric Power and

Transmission 3w 6w 9w
Engineering 74c Electrical Equipment Pro-

jects 3s 6s 9s
Engineering 84abc... Dynamo Design 6 4 10
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III S. B. IN CIVIL ENGINEERING
Freshman Year

Mathematics 1-2-3E.

Chemistry 1-2E

English 9abc.
History 2E... ..

Engineering labc...

Engineering 3abc~
Engineering 7c
Engineering llabc.

Algebra, Trigonometry, -

Analytics
General Descriptive Chem-

istry
Conference Course
Foundation of Modern

Civilization
Mechanical Drawing and

Descriptive Geometry
Elementary Mechanics
Engineering Inspection-Trips
Cement Laboratory

Class

3

4fw

Labora
tory

3

4fw

Prepara-
tion

4fw
2

5s

Sophomore Year

Mathematics 4-5-6E.
Physics 1-2-3E
English lOabc
English 16-17-18E....

Engineering 4abc.
Engineering 6abc.
Engineering 22ac.
Engineering 32bc

Calculus
General Physics
Conference course
Public Discussion and

Debate
Mechanics
Materials of Engineering.
Field Work in Surveying.
Hydraulics

Class

3ws

Labora
tory

3

3fs
3ws

Prepara-
tion

3ws

Sophomore Summer Term

Engineering 2s Engineering drawing

Class
Labora
tory

Prepara-
tion

Total

6

35

6

40
Engineering 23s Railway and Highway

Surveying 5

Co-operative Junior Year

English 11

Economics 1-2-3E

Literature and Technical
Composition

General Economics

Class
Labora
tory

Prepara-
tion Total

4
4

6
8

10
12
2
6
9

12
7

Mathematics 56-57-58
Geology 31

2
Mineralogy 3

3

3
2

3
3

6
2

Engineering 5
Engineering 60

Engineering 90

Applied Mechanics
Elements of Electrical

Engineering
Steam Machinery

ico

coco

* Geology 31 is given in the first three co-operative periods all other courses
continuous throughout the co-operative year.

Senior Year

English 12abc Conference Course

Class
Labora-
tory

Prepara-
tion Total

2

6
6
2
4

3

2

9
9
5
6

6
15

Business Administra-
tion 1-2-3E

Industrial Organization
and Management 3

3
3
2

3

Geology 18-19-20 Engineering Geology
Engineering 14abc...
Engineering 24abc.-

.

Engineering 44abc

Engineering 15-25-35-
45abc

Reinforced Concrete
Railway and Highway En-

gineering
Engineering Design 15
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COURSES LEADING TO THE DEGREE OF MASTER OF SCIENCE

I. Master of Science in Civil Engineering.

Civil Engineering lOOa-lOOb-lOOc.

Civil Engineering 103a-103b-103c.

Civil Engineering 106a-106b-106c.

Civil Engineering 107a-107b-107c.

One of these groups to be selected as a major.

Approved courses in the following departments; the arrangement

and number of courses to be decided upon after conference with

the Department of Civil Engineering.

Mechanical and Electrical Engineering.

Chemistry.

Geology.

Mathematics.

Physics.

II. Master of Science in Electrical Engineering.

Electrical Engineering HOabc.

Electrical Engineering 115abc.

Approved courses in the following departments; the arrangement

and number of courses to be decided upon after conference

with the Department of Electrical Engineering.

Civil Engineering.

Chemistry.

Geology.

Physics.

DESCRIPTION OF COURSES
Engineering

labc. MECHANICAL DRAWING AND DESCRIPTIVE GEOMETRY.
Mr. Smith. Six hours a week.

Lettering and use of drawing instruments. Descriptive Geometry,

covering fundamental problems of the point, line and plane and

their application to problems of the intersection and development of

surfaces. Problems in isometric and perspective projections.

Prerequisite, Engineering

labc.

Descriptive geometry and its application to engineering problems.

Graphical determination of stresses and detail drawing of simple

structures. Empirical designing of elementary machines.

Fall, Winter and Spring Quarters.

2s. ENGINEERING DRAWING.
Professors Lear and

Janda.

Six hours a week.

Summer Term.
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3abc. ELEMENTARY MECHANICS.
Professors Braune, Hicker- Three hours a week.

son and Janda. Fall, Winter and Spring Quarters.

The basic principles of statics and an elementary course in strength

of materials, covering conditions of equilibrium, force and funicular

polygons, center of gravity, friction, beams and jointed structures.

This course correlates with first year Mathematics and Drawing.

4abc. MECHANICS.
Professor Hickerson. Two hours a week.

Prerequisites, Engineering Fall, Winter and Spring Quarters.

3abc and Mathematics,

4-5-6E

An elementary course in statics, kinematics and kinetics. This

course correlates with Sophomore Mathematics.

5abc. APPLIED MECHANICS.
Professor Hickerson. Four hours a week.

Prerequisites, Engineering Fall, Winter and Spring Quarters.

3abc and Mathematics,

4-5-6E.

A course in mechanics comprising statics, kinematics and kinetics.

The fundamental principles governing the strength and stiffness of

beams, columns, truss members, shafting and various kinds of riveted

work.

«abe. MATERIALS OF ENGINEERING.
Professor Janda. Four hours a week.

Fall, Winter and Spring Quarters.

Laboratory fee $2.00 a Quarter.

Constitution, physical properties and tests of the important materi-

als used in engineering construction, such as wood, cement, stone,

iron, steel, etc., metallurgy of iron and steel and the more important

alloys.

7c. INSPECTION TRIPS.
Professor Janda, Chairman ; Six hours a week.

and Members of the Engi- Spring Quarter.

neering Staff.

The freshmen students are given an opportunity to become familiar

with various types of engineering works by weekly inspection trips

during the Spring term. One afternoon per week is scheduled for

inspection trips under the supervision of an engineering instructor,

and a second afternoon is devoted to writing a report of the trip

under the supervision of the English instructor.
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llabc. CEMENT LABOEATOEY.
Professor Janda. Three hours a week.

Fall, Winter and Spring Quarters.

Laboratory fee $2.00 for Winter and
Spring Quarters.

Laboratory tests of cement, concrete and analyses of concrete ma-
terials.

14abc. STEUCTUEES.
Professor Braune. Three hours a week.

Prerequisite, Engineering Fall, Winter and Spring Quarters.

5abc.

Graphical and analytical determination of stresses occurring in en-

gineering structures, such as roofs, bridges, retaining walls, etc.

The design of simple structures in steel and timber.

15abc. ENGINEEEING DESIGN.
Professors Braune and Six hours a week.

Hickerson. Fall and Spring Quarters.

Three hours a week.

Winter Quarter.

Application of principles in course 14 to specific problems in the de-

signs of roofs, bridges, retaining walls, water towers and other

structures.

16c. PLANE TABLE SUEVEYING AND MAPPING.
Professor Saville. Five hours a week.

Prerequisite, Engineering Spring Quarter.

22a. Laboratory fee, $2.00.

Preparation and interpretation of topographical maps. Lectures and

field work.

20c. ELEMENTS OF STEUCTUEAL ENGINEEEING.
Professor Braune. Six hours a week.

Prerequisite, 5abc. Spring Quarter.

A unified course in which is given the fundamentals of design in

steel, reinforced concrete and timber. This course is arranged for

electrical engineering students.

22ac. FIELD WOEK IN SUEVEYING.
Professor Janda. Three hours a week.

Prerequisite, Mathematics Fall and Spring Quarter.

1-2-3E. Laboratory fee $2.00 a Quarter.

Practise in the use and adjustments of tape, level, transit, plane

table, etc. The making and reading of maps; Meridian and latitude

determination.
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23s. BAILWAY AND HIGHWAY SURVEYING—SUMMER ENGI-
NEERING CAMP. Forty hours a weeTc.

Professor Janda. Summer Term.

Prerequisites, Engineering Fee $10.00.

12abc and 22ac.

Instruction in Plane Railway and Highway Surveying will be given

during eight weeks of the summer term following the Sophomore

year. The course includes the following subjects: I. Chaining;

differential, profile, and cross section levelling; plane-table, transit

and stadia topographic surveys; solar and stellar observations for

the determination of meridian and latitude; triangulation including

base line measurement; measurement of stream discharge; hydro-

graphic surveying.

II. Simple, compound, reversed, spiral and vertical curves; frogs

and turnouts; reconnaissance survey; preliminary survey; paper lo-

cation; final location; mass diagram and earthwork computation;

slope-staking; esimate of quantities and cost.

24abc. REINFORCED CONCRETE.
Professor Hickerson. Two hours a week.

Prerequisite, Engineering Fall, Winter and Spring Quarters.

5abc.

The development of the principles involved in the design of slabs,

beams, girders, columns and simple structures.

25abc. ENGINEERING DESIGN.
Professors Braune and Three hours a weeTc.

Hickerson. Fall, Winter and Spring Quarters.

Application of principles in course 24 to specific problems in the de-

sign of reinforced concrete and masonry structures.

30c. WATER POWER AND DRAINAGE ENGINEERING.
Professor Saville. Six hours a weeTc.

Prerequisite, Engineering Spring Quarter.

32bc.

Preliminary studies of rainfall, run-off and storage; characteristics

of reaction and impulse wheels; dam designs; general drainage

problems.

32bc. HYDRAULICS.
Professor Saville. Six hours a weeTc.

Prerequisite, Mathematics Winter and Spring Quarters.

4-5-6E. Laboratory fee $2.00 a Quarter.

The principles of the flow of water through orifices, weirs, tubes,

nozzles, pipes and open channels as applied to measurement of water

to hydraulic engineering. The fundamental principles of impulse

wheels, reaction turbines and centrifugal pumps.



24 The School of Engineering

34abc. HYDRAULIC AND SANITARY ENGINEERING.
Professor Savtlle. Three hours a week.

Prerequisite, Engineering Fall, Winter and Spring Quarters.

32bc.

The design, construction and operation of water supply and sewer*

age systems as applied to municipalities and rural communities.

35abc. ENGINEERING DESIGN.
Professor Saville. Three hours a week.

Fall and Spring Quarters.

Six hours a week.

Winter Quarter.

Laboratory fee $2.00 a quarter.

Application of principles in course 34 to specific problems in the

general layout of simple projects for water works and sewerage.

Routine tests of water and sewage.

44abc. RAILWAY AND HIGHWAY ENGINEERING.
Professor Janda. Three hours a week.

Fall, Winter and Spring Quarters.

A detail study of highway locations, foundations, and drainage,

width and kind of roads; characteristics of various road materials;

study of railway track appurtenances; highway and railway admin-

istration, legislation and organization.

45abc. ENGINEERING DESIGN.
Professor Janda. Three hours a week.

Fall, Winter and Spring Quarters.

Laboratory fee $3.00 a quarter.

Application of principles in course 44 to specific problems in the

physical testing of road materials.

50abc. ELECTRICAL MEASUREMENTS.
Professor Lear. Five hours a week.

Prerequisites, Physics 1-2-3E, Fall, Winter and Spring Quarters.

and Mathematics 4E. Laboratory fee, $5.00 a quarter.

A study of the fundamental principles of electric circuits and ap-

paratus, designed especially for students in Chemistry. The labora-

tory work will include the methods of electrical measurements used

in the chemical laboratory, together with the applications of electri-

cal energy for heating and control.

60abc. ELEMENTS OE ELECTRICAL ENGINEERING.
Professor Hoefer and Six hours a week.

Mr. Gray. FaM, Winter, Spring and Summer

Prerequisite, Mathematics Quarters.

4-5-6E. Laboratory fee $5.00 a quarter.
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A study of the generation, transmission, control and utilization of

electrical energy, designed especially to meet the needs of students

in Civil Engineering.

Textbook: Dawes' Electrical Engineering.

61abe. INTRODUCTION TO ELECTRICAL ENGINEERING.
Professor Lear and Four hours a weeTc.

Mr. Koontz. Fall Winter and Spring Quarters.

Laboratory fee, $6.00 a quarter.

The aim of this course is to give the student an acquaintance with

the materials, apparatus and terminology used in electrical engi-

neering. The fundamental principles of current, voltage, resistance,

energy and power are studied by means of practical problems with

commercial apparatus. Practical work in wiring, together with a

study of the National Electric code will be given in the Spring

Quarter.

62abcs. ELEMENTS OF ELECTRICAL ENGINEERING.
Professor Hoefer and Four hours a week.

Mr. Gray. Fall, Winter Spring and Summer
Prerequisites, Engineering Quarters.

61abc and Mathematics Laboratory fee, $4.00 a quarter.

1-2-3E.

A study of the fundamentals of direct-current, generators and

motors, followed by the elements of alternating-current circuits in

the Spring Quarter. The laboratory work consists of studies on the

operating characteristics of direct-current machines; direct-current

measurements ; the effect of resistance, inductance, capacity and
frequency in alternating-current circuits; projects in illumination,

telephony and storage batteries.

Textbook: Timbie and Bush.

63abcs. ELECTRICAL MACHINERY.
Professors Lear and Six hours a weeTc.

Hoefer. Fall, Winter, Spring and Summer
Prerequisites, Engineering Quarters.

62abc and Mathematics Laboratory fee, $5.00 a quarter.

4-5-6E.

In the Fall and Winter quarters, the work will consist of a review

of electric and magnetic circuits, and a thorough study of direct-

current machines. The elements of alternating-current circuits and

machines with special attention to the alternator, transformer, and

induction motor will be studied in the Spring quarter.

Textbooks: Langsdorf, and Lawrence, I.
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64abc. ALTERNATING CURRENT MACHINERY.
Professor Daggett and Twelve hours a week.

Mr. Gray. Fall, Winter and Spring Quarters.

Prerequisites, Eng'g. 63abc Laboratory fee, $7.00 a quarter.

and Mathematics 4-5-6E,

or equivalent.

An analytical study of e. m. f. and current wave shapes; effect of

iron cores; the transformer; the alternator; the synchronous motor,

induction motor, repulsion motor; the synchronous converter. The
laboratory work will follow closely the class room study.

Textbook: Lawrence, I and II.

74a. ELECTRIC CIRCUITS.
Professor Daggett. Three hours a week.

Prerequisites, Eng'g. 63abc Fall Quarter.

and Mathematics 4-5-6E,

or equivalent.

A mathematical study of the fundamental phenomena in the electric,

magnetic, dielectric, and thermal circuits, emphasizing the circuital

relations common to all. Considerable attention will be devoted to

the application of complex quantities to alternating current circuits.

74b. HYDRO-ELECTRIC POWER AND TRANSMISSION.
Professor Daggett. Three hours a week.

Prerequisites, Eng'g. 33ab Winter Quarter.

and 74a.

A survey of the problems involved in hydro-electric power develop-

ments and the transmission of electric power over long distances.

Application of hyperbolic functions to the calculation of long lines.

Study of super-power systems.

74c. ELECTRICAL EQUIPMENT PROJECTS.
Professor Daggett. Three hours a week.

Prerequisites, Eng'g. 63abe Spring Quarter.

or equivalent.

Solution of problems involving the application of electrical energy

to various industries. The problems will be varied to suit the indi-

vidual needs of the members of the class. Especial attention will

be given to problems of importance to North Carolina industries.

84abc. DYNAMO DESIGN.
Professor Lear. Six hours a week.

Corequisite, Eng'g. 64abc. Fall, Winter and Spring Quarters.

Electrical mechanical and economic questions involved in the design

of electrical machinery; the effect of the design constants on the

proportions and operation of machines. Each student will be re-

quired to make complete calculations for a d. c. generator or motor,

a transformer and an alternator.
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90abc. STEAM MACHINEEY.
Professor Hoefer. Four hours a week.

Prerequisites, Mathematics Fall, Winter and Spring Quarters.

4-5-6E and Physics 1-2-3E.

A course in the fundamentals of steam-power and power-plant ma-

chinery, designed especially for the needs of students in Civil Engi-

neering.

93abc. HEAT POWEE ENGINEEELNG.
Professor Hoefer. Six hours a week.

Prerequisites, Mathematics Fall, Winter, Spring and Summer
4-5-6E. Quarters.

Laboratory fee, $5.00 a quarter.

A study of the elementary laws governing the transformation of

heat energy into mechanical energy. Includes a study of the steam

engine, steam turbine, internal combustion engine, fuels and com-

bustion, boilers, gas producers, air compressors, refrigerating ma-

chinery, and auxiliary power plant apparatus.

NON-ENGINEERING SUBJECTS

Chemistry

1-2E. GENEEAL DESCEIPTIYE CHEMISTEY.
Professor Bell, Messrs. Credit, 2 courses.

Taylor, Smith, Lineberry, Six hours a week.

Brooks, Crockford and Fall and Winter Quarters.

Phillips. Laboratory fee, $4.00 a quarter.

An introduction to the study of the principal non-metallic and me-

tallic elements and their compounds with special emphasis on prob-

lems. Eequired of B. S. students. Lectures with laboratory work.

Economics

1-2E. GENEEAL ECONOMICS.
Professor Hoyt. Credit, 2 courses.

Sophomore and Junior. Five hours a week.

Fall and Winter or Winter and Spring

Quarters.

This course is planned to give a general understanding of the funda-

mental principles underlying our industrial life. An analysis is

made of consumption, production, and distribution; of the elements

which determine value and price with a brief introduction to money,

banking and credit, monopoly, business combinations, transporta-

tions, labor problems, and socialism.

(This course is offered for students in the School of Engineering

as a three hour a week course running through the year, with 1%
course credit).
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Business Administration

1-2-3E. INDUSTRIAL ORGANIZATION AND MANAGEMENT.
Professor Matherly. Three hours a week.

Prerequisite, Economics Fall, Winter and Spring Quarters.

1-2.

The elements of business organization with emphasis on the corpora-

tion, its nature, its promotion, its financing, and its operation. In-

ternal organization with special reference to methods of control,

managerial accounting, cost analysis, financing of current operations,

valuation and methods of appraisal, depreciation, sinking funds, and

the interpretation of financial statements. The economics of locat-

ing and managing industrial plants, the handling of the labor fac-

tor through specialized personnel administration and the relations

existing between consumers and producers.

English

9abc. COMPOSITION.
Mr. Howell and an Credit, 1 course.

Assistant. Hours by arrangement.

Every Quarter.

The mechanics of writing studied through class work and confer-

ence on inspection-trip reports and other written exercises of the

Freshman year in Engineering courses.

lOabc. COMPOSITION.
Mr. Howell and an Credit, 1 course.

Assistant. Hours by arrangement.

Every Quarter.

A continuation of the conference work of course 9, based on the

written exercises of the Sophomore courses in Engineering.

llabc. LITERATURE AND TECHNICAL COMPOSITION.
Mr. Howell. ' Credit, 1% courses.

Three hours a weeTc.

Fall, Winter and Spring Quarters.

A course designed to make clear the relation between literature and

science, both by extensive and intensive reading of the classics of

English scientific literature and by actual practice in writing tech-

nical and professional forms. Required of Juniors in Engineering

courses. (To be omitted in 1922-1923).

12abc. CONFERENCE COURSE.
Mr. Howell. Hours by arrangement.

Conference work for Seniors in Engineering, based on laboratory

reports and other written work of the Senior Year.
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16-17-18. PUBLIC DISCUSSION AND DEBATE.
Professor McKie. Credit, iy2 courses.

Sophomore, Junior and Three hours a week.

Senior elective. _ Fall, Winter and Spring Quarters.

A study of the principles of argumentation and practice in the ap-

plication of these principles to speaking in such forums as the town

meeting, the legislature, and the court room. Attention will also be

paid to voice, gesture, and the relations of speaker and audience.

(Required of Sophomores in Engineering).

Geology

18-19-20. ENGINEERING GEOLOGY.
Professor Prouty. Credit, iy2 courses.

Three hours a week.

Fall, Winter and Spring Quarters.

Laboratory fee, $3.50 a quarter.

This course includes a study of the common rocks ; of fuels and

building materials; of dynamical and structural geology, with em-

phasis on the phases more directly applicable to engineering prob-

lems; of applied meteorology.

31. MINERALOGY FOR ENGINEERS.
Mr. Bradley. Credit, y2 course.

Three hours a week.

Spring Quarter.

In this course a study is made of the more common rock-forming

minerals and ores together with their occurrence, distribution and

uses. Determination of all minerals is made both by their physical

properties and blowpipe tests.

History

2E. FOUNDATIONS OF MODERN HISTORY.
Professor Hamilton. Credit, 1 course.

Required of all Freshmen. Six hours a week.

Spring Quarter.

A course dealing with the fundamental factors in modern civiliza-

tion. Beginning with an analysis of the changes wrought by the

French Revolution, the emphasis of the course will rest upon the

industrial revolution, the rise of nationalism and democracy, the

growth of modern imperialism, and the course and tendencies of

modern international relations. Textbooks, lectures and readings.

Mathematics

1E-2E-3E. UNIFIED MATHEMATICS FOR ENGINEERS.
Professors Hobbs and Credit, 1 course each.

Winsor. Six hours a week.

Required of Freshmen in Fall, Winter and Spring Quarters

engineering courses.
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This course is designed for engineering students and deals in order

with college algebra, trigonometry and analytic geometry. The
fundamental purpose of this course is so to coordinate these subjects

as to train students to handle readily practical problems in engi-

neering.

4E-5E-6E. CALCULUS FOR ENGINEERING STUDENTS.
Professors Hobbs and Credit, 1 course each.

Winsor. Six hours a week.

Prerequisite, Mathematics Fall, Winter and Spring Quarters

3 or 3E.

The first quarter is devoted to a study of the derivative and its ap-

plications to geometry and mechanics, expansion of functions, partial

differentiation; the second deals chiefly with the definite integral

and its applications; the third consists of engineering problems in-

volving calculus, together with an elementary treatment of differen-

tial equations.

56-57-58. GRAPHICAL ANALYSIS.
Professor Hobbs. Credit, y2 course.

Prerequisite, Mathematics Three hours a week.

5 or equivalent. Fall, Winter and Spring Quarters.

A study of alignment charts and of equations determined from em-

pirical data, with a brief treatment of the method of least squares

in the Spring term.

Physics

1-2-3E. PHYSICS FOR ENGINEERING STUDENTS.
Professors Patterson and Credit, 2 courses.

Stuhlman and Mr. Four hours a week.

Daugherty. Fall, Winter and Spring Quarters.

Required of Engineering Laboratory fee, $2.50 a quarter.

Sophomores.

Prerequisite, Mathematics,

1-2-3E or equivalent.

This is a course given with special reference to the needs of students

of Engineering, both in the lecture work and in the laboratory,

while a great deal of problem work is given on subjects dealing

with Engineering.

COURSES FOR GRADUATE STUDENTS

lOOabc. HYDRAULIC AND SANITARY ENGINEERING.
Professor Saville.

The study and investigation of special problems relating to hydrau-

lics, water power, and sanitary engineering.
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103abc. STRUCTUEAL ENGINEERING.
Professors Braune and

HlCKERSON. v

Computation of stresses of statically indeterminate structures. Lec-

tures and design problems in the drafting room.

106abc. RESEARCH IN HIGHWAY ENGINEERING.
Professor Janda.

Investigation of materials in Highway Engineering through cooper-

ation with the Highway Commission. The Research Fellow will

spend part time at the University and part time in the field with

the Highway Commission. Fellowships will be awarded to worthy

graduate students who can present the proper qualifications.

107abc. DETAILED LABORATORY STUDY OF HIGHWAY MATERI-
ALS.
Professor Janda.

The students will be given problems for investigation that are being

constantly suggested in the scientific construction and betterment of

highways.

HOabc. ELECTRICAL ENGINEERING SEMINAR.
Professor Daggett.

An advanced course in electrical theory, including the study of dis-

tributed inductance and capacity, transient phenomena, e.m.f. wave-

shapes in alternators and synchronous-coverters and the application

of hyperbolic functions to the solution of problems in power trans-

mission and telephone circuits. Texts: Steinmetz's Transient Phe-

nomena and Kennelly's The Application of Hyperbolic Functions to

the Solution of Electrical Engineering Problems.

115abc. ELECTRICAL ENGINEERING RESEARCH AND DESIGN.
Professors Daggett and Lear.

The solution of one or more definite problems in some particular field

of electrical engineering. The work of this course will be outlined,

as far as possible, to suit the needs of the individual student, and
will consist of original investigations, designs, or the economic study

of some existing electric power plant.




