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GENERAL INFORMATION 

How To Use This Bulletin 

The Bulletin of the School of Engineering should be used in con
junction with the most recent General Information Bulletin of 
Texas Technological College. Each student is held responsible for 
familiarizing himself with the content of both his School bulletin 
and the General lnfonnation Bulletin. 

Detailed information is given in this bulletin on the School of 
Engineering. Reference is made also to general College regula· 
tions and many other topics, as admissions, advanced standing, 
general degree requirements, which are detailed in the Genenl 
Information Bulletin but to which ready and frequent reference 
is needed by the engineering student. 
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GLOSSARY AND SYMBOLS 

academic year. The period of time during which instruction Is 
offered at the College. This is divided into the fall semester and 
the spring semester. Summer session is considered separately. 

advanced stan(llng. Credit toward a degree for work satisfact1r 
rily completed elsewhere. 

bachelor's degree. The degree granted after successful comple
tion of an approved undergraduate college program. 

course. A unit of measure for instructional purposes. Most 
courses meet three times a week. 

credit. A unit of credit, or semester hour, represents one pre
pared class period or hour a week for one academic semester. 

curriculum (plural: curricula). A body of courses constituting 
a complete semester's or year's study, or a full four-year pro
gram, usually differing from one department to another. 

elective. A course outside the specific courses prescribed for a 
given curriculum. 

grade points. Quality points per credit hour awarded for per· 
formance in each course taken (A - 4, B - 3, C - 2, D -1, 
F -0, W-0, WF-0). 

grade-point average. An average indicative of over-all perform· 
ance; it is computed by dividing the sum of grade points earned 
by the number of credit hours taken. 

graduate. As an objective, courses or degrees offered beyond the 
Bachelor of Science Degree. 

laboratory fee. A special fee is required in certain laboratory 
courses. 

major. A principal concentration of study in one field of learn· 
ing. 

prerequisite. A requirement that the student must fulfill before 
he is permitted to proceed with his program of study. 

symbols, as (3:1:4), follow name and number of a course, ~ 
Chemistry 141 (4:3:3). The first digit, 4, refers to the credit 
hours of the course; the second digit, 3, refers to the number 
of lecture hours scheduled per week; and, the third digit, 3, 
refers to the number of laboratory hours scheduled per week. 

transfer credit. Credit transferred to or from another college or 
university. 

undergraduate. A course or person involved in the program lead· 
ing to a bachelor's degree. 
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The SCHOOL OF ENGINEERING 

Joh11 .R. Bratlfortl, Dean 

.Robert L. Ntwtll, Assist11nt Dt11n 

Advertising Art and Design 
Architecture, Construction or Design 
Chemical. Engineering 
Civil Engineering 
Electrical Engineering 
Engineering Physics 
Industrial Engineering 
Mechanical Engineering 
Petroleum Engineering 
Textile Engineering 

The importance of engineering is stressed in the first section of 
the bill, passed by the Thirty-eighth Legislature, by authority of 
which the College was established. In it, it is pointed out that the 
commercial development of the State depends upon the thorough 
training given to students in the fields of engineering and manu
facturing. 

The aim of the School of Engineering is to impart a complete 
knowledge of the fundamentals of engineering, with specialization 
in one particular branch to that extent which experience indicates 
to be desirable. The course of study is planned with the view of 
giving the student basic training which he cannot obtain after 
graduation, leaving a great part of specialization to his later pro
fessional employment. Experience has shown that this type of 
training produces the most successful engineers. 

Engineering has been defined as the "scientific utilization of the 
forces and materials of nature in the construction, production, and 
operation of works for the benefit of man." The fundamental 
training of the engineer includes a knowledge of pure science, as 
well as its application to the various specializations. As an aid to 
the development of a scientific attitude, the importance of the 
qualities of honesty, loyalty, thoroughness, and industry is em
phasized; the desire for learning, and for a knowledge of the 
ethics of the profession is fostered. 

Upon graduation, the student usually spends a period of time in 
subordinate positions, obtaining experience, and preparing himself 
for the more important work of the executive, designer, consulting 
en~ineer, teacher, researcher, or supervisor of manufacturing oper
ations. In the past, from 60 to 70 per cent of the engineering grad
uates eventually held executive positions. Engineering training is 
recognized as desirable preparation for a commercial career. In-
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deed, surveys of employment records disclose that men possessing 
an engineering education have found their way into nearly every 
type of vocation. A few which the engineering student may reason. 
ably expect to enter upon graduation, or after a period of practical 
experience, were indicated in the beginning of the departmental 
descriptions. Attention is called to the fact that in a -civilization 
such as ours, in which one is at all times in contact with the re
sults of our modern industrial development, no type of education 
is more suitable than that leading to an engineering degree. 

Requirements For Admission 

Admission to the School of Engineering, undergraduate or grad
uate, is under the control of the Dean of Admissions, and all cor· 
respondence on this subject should be addressed to him. For in· 
formation regarding general requirements for admission, the fresh
man testing program, the college calendar, details of registration, 
tuition costs, etc., consult the General Information Bulletin. Ap
plication forms for admission, as well as copies of school bulletins, 
may be obtained from the Dean of Admissions upon request. In 
addition to the general requirements for admission to the College, 
as given in the General Information Bulletin, students entering 
from high school should satisfy the specific requirements of the 
School of Engineering, as stated in the following section. 

Entrance To The First Year 

The School of Engineering wishes to cooperate with secondary 
schools, and with its individual applicants, by granting the widest 
possible latitude in the preparation of college candidates. Certain 
courses are essential, however, and may be looked upon as "re
quirements." These are: 

English (4 units) or English (3 units) and Foreign Lan· 
guage (2 units) 

Algebra (2 units) 
Geometry (1 unit) 
Trigonometry ( 1h unit) 
Physics (1 unit) 

Chemistry and advanced algebra, also, are recommended. Physics 
is not a requirement for majors in either advertising art and de
sign, or the design option in architecture; and trigonometry is not 
required for advertising art and design. 

Admission of applicants as freshmen in the School of Engineering 
is based upon the general requirements for admission to the ~
lege (consult the General I nformation Bulletin) and the specifie 
requirements of the Engineering School. In order that applicants 
with good grades may enter the School of Engineering even though 
they may riot have completed all of the specific high school sub
jects, special provisions have been made for their admission. 



School of Engineering / 7 

All students admitted with deficiencies will occupy conditional 
status, and will be classified as pre-engineers until the conditions 
of their admission have been satisfied. Admission to all sophomore 
work may be denied until such satisfaction has been achieved. 

Degree requirements and the specific program of courses for each 
engineering field are tabulated in the departmental section of this 
bulletin. These requirements should be considered minimal, and 
satisfactory completion of each in the time and sequence outlined, 
can be accomplished only under the condition that students enter 
without deficiencies. Careful planning of the high school program 
will place a student in a position to complete degree requirements 
in the specified time. If he enters with deficiencies, as determined 
by the high school record, or as indicated by the results of the 
freshman placement tests, he must defer some of the regular 
course work ; consequently, his ultimate graduation will be de
layed. Applicants for admission to the School of Engineering who 
have entrance deficiencies are strongly urged to take advantage of 
the sununer session immediately preceding the freshman year as 
one means of compensating for deficiencies. Courses available by 
correspondence, i.e., algebra, plane geometry, trigonometry, and 
English, present another method; the taking of advanced standing 
examinations offers a third. Students admitted with entrance de
ficiencies in the subjects just mentioned must begin removal of 
them during their first semester in residence. Whenever possible, 
however, it is advisable to compensate for deficiencies before en
tering college. 

In addition to the high school record all entering freshmen are 
required to submit scores on the Scholastic Aptitude Test offered 
by the College Entrance Examination Board. Since this test, to
gether with the high school record, is used for placement in math
ematics, final permission to register in the School of Engineering 
will not be given until its result is available. It is recommended 
that it be taken before application for admission is made. Engi
neering students (not those planning to take architecture or ad
vertising art and design) are required to take, also, the Advanced 
Achievement Test in Mathematics which is offered by the College 
Entrance Examination Board. This test is used to determine which 
students are qualified to begin their first year with analytics and 
calculus. Information concerning these examinations may be ob
tained from the College Entrance Examination Board, Box 592, 
Princeton, New Jersey. It is highly advisable to take these tests 
during the senior year in high school, for, while they will be given 
on the campus each September, a few days prior to the first day 
of registration for the fall semester, to wait until that time is 
likely to necessitate a delay in registration. 

The College Entrance Board Achievement Test often reveals that 
freshmen entering engineering are not prepared to begin their 
college mathematics with analytics and calculus, even though they 
~an meet entrance requirements. Engineering students not mak
m~ a qualifying score on this placement examination will be re
q~ to complete Math. 133, College Algebra, and Math. 131, 
Trigonometry. The most satisfactory plan for the completion of 
these subjects, and the avoidance of delay, is that of attending the 
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summer school before the first long session. Students who are un. 
able to begin in a summer school, but who need algebra and trig. 
onometry, should schedule the following: 

ALTERNATE FBE8B!llAN YEAR 8EME8TEB ld. Zad. 

Math. 131 Trigonometry 3 
Math. 133 Col. AJg. 3 
Eng. 131 Col. Rhet. s 
Chem. lU Gen. Chem. ' Grpb, 131 Engr. Graphics 
P.E.; Band, or Basic ROTC 

a 

Math. 132 Anal. Geom. 8 
Math. 231 Calculus I s 
Eng. 132 Col. Rbet. s 
Chem. 142 Gen. Chem. • Grph. 132 Engr. Graphics 3 
P.E., Band, or Basic ROTC 

Total credit hours 16• 16' 

SUJllMER SESSION TERM 1st. ZncL 

Math. 232 Calculus II 8 
Math. 331 Calculus Ill 8 

Admission To Advanced Undergraduate Program 

All engineering programs possess, at the freshman and sophomore 
level, a common core curriculum. The work during the first two 
years emphasizes the basic physical sciences and mathematics. A 
thorough knowledge of these subjects must be acquired by the 
undergraduate engineering student before proceeding into the 
third and fourth years. For this reason, all students embarking 
upon the junior program must be formalJy certified as eligible for 
the advanced undergraduate program, and must be accepted by 
their major departments. I n order to qualify for certification, a 
student must have completed the program for the first two years 
in its entirety, and have maintained a grade-point average of at 
least 1.00. Students failing to meet these requirements may not 
register for any of the third-year course offerings in their major 
departments until they so qualify. Exceptions to this regulation 
are the two courses: Ch.E. 330, Engineering Materials Science; 
and M.E. 3321, Engineering Thermodynamics. These comprise part 
of the core program, and are available to students at any time 
they have met prerequisites. It is the responsibility of each student 
to request certification. Request forms may be obtained at the 
office of the Dean of Engineering, and should be filed at least six 
weeks prior to registration for advanced undergraduate course 
work. 

Transfer From Other Colleges 

Admission to an advanced level may be obtained upon transfer 
from accredited universities, colleges, and junior colleges. Consult 

' Excluslvo of P.E., Band, or Basic ROTC 
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the General Information Bulletin for regulations regarding trans
fer procedures and requirements. Students transferring from other 
institutions, the programs of which differed from the regular engi
neering degree plans printed in this bulletin, are advised to begin 
during a summer session. By doing so, they may be able to com
pensate for admission deficiencies, or fulfill course prerequisites, 
thus avoiding delay in the completion of work toward a degree. 

Undergraduate Degrees 

The School of Engineering offers the following four-year curricula, 
each leading to the Degree of Bachelor of Science in the respec
tive field: Chemical, Civil, Electrical, Mechanical, Industrial, Pe
troleum and Textile Engineering; and Engineering Physics. In the 
Department of Architecture, a five-year curriculum in Architec
ture and a four-year curriculum in Advertising Art and Design are 
offered, these leading to the degrees of Bachelor of Architecture, 
and Bachelor of Advertising Art and Design, respectively. 

The courses listed in individual curricula are those prescribed for 
the various degrees, and the arrangement by freshman, sophomore, 
junior, and senior years, is the recommended sequence of courses, 
whether students begin them in the summer or during the long 
session. When a student registers for each semester, he should 
check course prerequisites carefully, and be certain to include in 
that semester's work the courses which are prerequisite to the 
ones prescribed for the following semester. Any substitution or 
deviation from t 'hose listed in the programs of study requires writ
ten approval from the Dean of the School of Engineering and the 
Head of the Department in which the student is majoring. 

ROTC courses may be counted toward undergraduate degree re
quirements in the School of Engineering, as follows: 

1. Four semesters of basic ROTC may be substituted for the 
four semesters of physical education which constitute part of 
the requirements of all undergraduate degrees offered by the 
College. 

2. ~ubject to the approval of the head of the student's major 
department, advanced ROTC may be used to satisfy a maxi
mum of 6 hours of non-technical electives of the degree pro
gram. 

General college regulations allow a maximum of 18 semester hours 
of work on an undergraduate degree to be accomplished by cor
respandence. In the School of Engineering, not more than 9 of the 
total 18 credit hours may be in the fields of engineering, science, 
and mathematics. In all cases, credit for correspondence work is 
subject to the approval of the Dean of Engineering. 
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Application For Degree 

A candidate for a degree must register in the School of Engineer· 
ing, and should apply for a degree in the manner indicated below: 

(a) A student who expects to receive a degree during the 
next school year must file an "Application for Degree" with 
the office of the Dean of Engineering during the spring semes
ter of the juntor year. He will receive a list of the courses, and 
be apprised of the number of grade points which he lacks, 
prior to his fall registration as a senior student if his applica· 
tion was made at the proper time. 
(b) In making application for a degree, the student must 
indicate the year's bulletin under which he wishes to be 
checked, as he must meet the requirements, in their entirety, 
of a specific year's bullet in. This must be a year during which 
he was registered as a student in the School of Engineering, 
with the restriction that all requirements for an undergrad
uate degree must be completed within seven years of the date 
of the bulletin chosen. 
(c) A graduating senior must file with the Placement Office 
a complete personnel record, and two 2" x 3" glossy photo
graphic prints, for record and identification. This must be 
done at least three months prior to graduation. 
(d) A $5 graduation fee is required. 
{e) To receive a degree, a student must either attend com· 
mencement exercises or obtain the approval of the Dean of 
Engineering for the reception of a degree in absentia. Each 
student receiving a degree in absentia. will be charged an ad· 
ditional fee of $1.50. 

Regulations governing general requirements for graduation will 
be found in the General Information Bulletin. The final respon· 
sibility for meeting all requirements for a degree rests with the 
student. 

Second Bachelor's Degree 

A student who has completed the requirements for a bachelor's 
degree may receive a second upon completion of the curriculum 
prescribed for it. To qualify for a second degree awarded by the 
School of Engineering, a minimum of 30 additional hours over and 
above the number completed for the first degree is required. By 
the proper selection of courses a student may complete the re
quirements for the degree of Bachelor of Science in Engineering, 
and that of Bachelor of Arts in the School of Arts and Sciences. 
in five years. 

Cooperative Programs With Other Colleges 

The School of Engineering now has a cooperative program of s~.dy 
with Baylor, Hardin-Simmons, North Texas State, and Trm1~ 
Universities; Abilene Christian and McMurry Colleges. Under thiSJs 
program, the student attends one of the aforementioned schoo 
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for three years and Texas Technological College for two years and 
one sununer. This program of study leads to the awarding of a 
degree by each institution. 

Advanced Degrees In Engineering 
The graduate program in the School of Engineering provides 
course work and research leading to the Degrees of Master of 
Science in Chemical, Civil, Electrical, Industrial, and Mechanical 
Engineering. Major course work in the respective field, combined 
with minor course work in related ones, provides broad and inten
sive study in important branches of the profession. 

Admission to the Graduate School is based upon an above-average 
undergraduate record and satisfactory standing on the Graduate 
Record Examinations. The regulations and requirements of :the 
Graduate School are given in the Graduate Bulletin. 

Scholarships And Awards 
Each year several undergraduate scholarships, specifically allo
cated to outstanding students in the School of Engineering, are 
awarded. Applications for sophomore, junior, and senior awards 
are accepted from January 2 to March 10, and announcement of 
recipients is made in May. Application for freshman scholarships 
may be made between June and September; however, selection of 
recipients is not made until receipt of fall mid-semester reports. 
For a complete listing of scholarships and awards, refer to the 
Bulletin on Fellowships, Scholarships, and Awards which is avail
able from the Registrar upon request. 

Annually, also, a limited number of scholarships are given to out
standing students who plan to enter graduate study. Areas in 
which these awards are available vary from year to year. Inquiries 
concerning graduate scholarships should be directed to the Dean 
of Engineering. 

Graduate Assistance 
To aid the graduate student financially, and to provide him with 
a valuable apprenticeship in college teaching and research, the 
School of Engineering has a number of graduate teaching fellow
ships and research assistantships available. Interested persons 
should write to the department head concerned for further details. 

Expenses and Fees 
A complete listing of all expenses normally incurred by students 
d~g registration may be found in the General Information Bul
letin. Special charges are made in certain courses to cover the 
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cost of expendable items and services required. Amounts of these 
charges follow the course descriptions. A laboratory fee of $2 each 
is charged for all courses in which the combined credit of lecture 
and laboratory is from 1 to 3 semester hours. For courses in which 
the semester credit is 4 semester hours or more, the laboratory 
fee is $4 per semester. 

Textile Research Laboratories 

Through the facilities of the Textile Research Laboratories, a pro
gram of fundamental and applied research on the utilization of 
textile fibers in the manufacture of yarn and fabric is carried out. 
For a number of years the Cotton Research Committee of Texas 
has sponsored research designed to bring about expanded markets 
for, and broader use of, Texas cotton in textile manufacturing 
operations. Services of Textile Research Laboratories are avail· 
able for conducting research which is both privately and publicly 
sponsored. A pilot scale spinning research facility is available for 
evaluation of the mill scale performance characteristics of cottons 
exhibiting any combination of fiber properties. The fiber research 
laboratory is equipped for developing data and information re
quired for effectively merchandising cotton fibers and organizing 
manufacturing processes which will permit these cottons to be 
used in the most effectual manner possible. 

The Textile Research Laboratories and the Textile Engineering 
Department are housed in a new building specifically designed as 
a textile research laboratory. Equipment and other facilities are 
used also for laboratory instruction in textile engineering. 

Modern research equipment is made available for teaching pur· 
poses through the cooperative program. Laboratory staff mem· 
hers offer student instruction in their specialized areas of study 
and research. 
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Ba chelor of Architecture 
FJtll!:SHH4.N' YEAB SEllrCES'r:&& 
A:rch. 121 Freeh&D4 Drawlng X 
Arch. 161 PrJn. ot Dee. Grade X 

bt, 
2 
IS 
3 
3 
3 

Za.d . 
Construction Option 

SOPHOMORE YEAR 
Arch. 231 
ATCh. 323 
Arch. 226 
Math . 331 
Phys. 143 
Eng. 231 

Math. 132 AD.01:1 . Geom. · 
.Math. 231 Calculus I 
Eng. 131 CO!. Rhet. 
P .E .. Band or Baalc ROTC 

Arch. 
Arch. 
Ma.th. 
Elective 

122 
152 
232 

Freehand Drawing II 
Prln. of Des., Grade I 
Calculus II 

Eng. 132 Col. Rbet. 
P .E ., Band or Baalc ROTC 

Total C'l'edlt hours 

SEMESTER lit. 2nd, JUNIOR YEAR 
Arch. Des. Grade II 3 Arch. 351 
Hist. Of Mod. Arch. 2 Arch . 222 
Mat. & Meth . of Const. 2 Arch 335 
Calculus III 3 C. E. 330 
Prln. of Phys. I 4 C. E. 333 
Mast. of Lit. 3 

16* 

2 
5 
3 
3 
8 

16* 

Arch. Des. , Grade III 
Hist. of Med. ATCh. 
Mech. Equip. ot Bldgs. 
Structures I 
Strength of Mat. 

SElllESTEB 

P.E., Band, or Buie ROTC Arch. 352 Arch. Des., Grade III 
.krch. 432 Hist. of Renaissance Arch . 

Arch. 232 Arch. Des. Grade II a Arch. 336 Mech. Equip. of Bldgs. 
Arch. 221 Hist. o! Ancl~nt Arch. 2 C. E . 334 Structures II 
Arch. 227 Mat. & Meth. of Const. 2 Speh. 338 Bus. & Prof. Speech 
Phys. 241 Prln. of Phys. II 4 
Al. A . 210 Intro. to th~ Arte 1 Total credit boUTs 
C. E. 233 Statics 3 
P .E ., Band or Ba.sic ROTC 

FOURTH YEAR 
Arch. 451 
Arch. 333 
C . E . 431 
E . E . 3351 
C. E . 231 

ATch. 436 
Arch. 452 
Arch. 334 
C. E . 432 
E lectlve 

- -
Total credit hours 17• 15• 

SEMESTER lat. 2qd, FIFTH YEAR SEMESTER 
Arch. D es., Grade IV 5 Arch. 420 Prof. Practice 
Arch. Working Drawing a Arch. 435 Adv. Arch. Work. Drawings 
Relnf. Concrete a C. E . 433 Struct. Design I 
Illumination ~ C. E. 324 Slr. Of Mat. Lab. 
Plane Surveying a Hist. 231 Hist. U .S . to 1865 

City Planning 3 
Govt. 233 Amer. Govt. , Org. 

Arch. D es., Grade IV 5 Elective 
Arch. Working Drawing 3 C. E . 4311 Struct. Design ll 
Relnf. Concrete 3 C. E . 325 Cem. & Cone. Lab. a C. E . 3312 Boll Engr. I - - Hist. 232 Hist. U .S. Since 1865 T otal credit hou rs 17 17 GOllt. 234 Amer. Govt., Fune. 

C. E . 311 Boll Engr. Lab. 

Tota.I credit h OUTS 

Minimum hours required for graduation - 185 and P .E ., Band or Ba.sic ROTC 
*Exclusive of P .E., Band or Basic ROTC 

lit. 2nd. 
5 
2 
3 
3 
3 

6 
3 
3 
3 
3 - -

18 17 

lat. :Znd. 
2 
3 
3 
2 
a 
8 

3 
3 
2 
3 
3 
3 
1 

- -
18 18 



ARCHITECTURE CURRICULUM 

Bachelor of Architecture 
FRESlllllAN YE&B 
Arch. 121 Freehand Drawing I 
Arch. 151 Prin. ot Dea., Grade I 
Plrys. 141 Gen. Physics 
Math. 133 Col. Alg. 
Eng. 131 COi. Rhet. 

8ElllESTER le&. llnd. I Design Option 2 
5 
4 
a 
a 

P.E., Band or Basic ROTC 

Arch. 122 Freehand Drawing II 
Arch 152 Prln. ot Des., Grade I 
Math. 131 Trigonometry 
Phys. 142 Gen. Physics 
Eng. 132 Col. Rhet. 
P.E., Band or Basic ROTC 

2 
5 
3 
4 
3 

- -
Total credit hours 17° 11• 

SOPHOMORE YE.&B SEMESTER lat. 2nd. .JUNIOR YEAR SEMESTER I.st. llnd. 
Arch. 231 Arch. Des., Grade ll 3 Arch. 351 Arch. Des., Grade m 5 
Arch. 323 Hist. of Modern Arch. 2 Arch. 326 Anat. & Life Drawing 2 
Arch. 224 Freehand Drawing Ill 2 Arch. 222 Hist. ot Med. Arch. 2 
Arch. 226 Mat. & Meth. ot Const. 2 C. E . 337 Struc. Mech. 3 
Foreign Language 4 Eng. 231 Mast. ot Lit. or 
Hist. 231 Hist. U.S. to 1865 a Foreign Language a 
P.E., Band or Basic ROTC Arch. 335 Mech. Equip. ot Bldgs. a 
Arch. 232 Arch. Des., GTade II 3 Arch. 352 Arch. Des., Grade Ill 5 
Arch. 221 Hist. ot Ancient Arch. 2 Arch. 432 Hh!t. of Renaissance Arch. 3 
Arch. 225 Beginning Watercolor 2 C. E. 338 Btruc. Mech. 3 
Arch. 227 Mat. & Meth. of Const. 2 Elective or For. Lang. 3 
Foreign Language 4 Arch. 336 Mech. Equip. Of Bldga. 3 
H ist. 232 Hlat. U.S. Since 1865 3 - -· Al. A. 210 Intro. to the Arts 
P .E., Band or Basic ROTC 

1 Total credit hours 18 17 

- -
Total credit hours 18• 17• 

FOURTH YE.&B SEMESTER let. llnd. FIFl'll YEAR SEMESTER lllt. llnd. 
Arch. 451 Arch. Des., Grade IV 5 Arch. 463 Al'Cb. Des. & City Planning Grade V 8 
Arch. 333 Arch. Working Drawings 3 Arch. 4316 Arch. Scuipture 3 
C. E. 435 Simple Th. Relnf. Cone. 3 Arch. 435 Adv. Arch. Working Drawings 3 
Arch. 420 Prof. Prac. 2 Govt. 233 Amer. Govt. Org. a 
Arch. 327 Lite Drawing I 2 
Elective 3 Arch. 484 Arch. Dea., Grade V 8 

Elective a 
Arch. 452 Arch. Des., Grade IV 5 Arch. 4317 Arch .. ScUlpture 3 
Arch . 436 City Planning a Govt. 234 Amer. Govt., Fune. 3 
Arch. 334 Arch. Working Drawings 3 
Elective a Tota.I credit hours 111 17 
Speh. 336 Bua. & P rof. Speech 8 

Total CTedtt houra 18 17 

xinunum b.our• re~~-~~ ~~~~n8-:;;d~e~_.~c;._~m2'0~nd. or s-•c ROTC 
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Architecture and Allied Arts I 15 

of ARCHITECTURE 
AND ALLIED ARTS 

Nolan Bllmore &Trick, Heol of the Department 

Professors: 
Mr. Barrick, Mr. Bradshaw, Mr. Kleinschmidt, 
Mr. Lockard, Mr. MacCollin 

Associate Professors: 
Mr. Duran, Miss Houghton, Mrs. Sasser 

Assistant Professors: 
Mr. Childers, Mr. Deans, Mr. Kohn, Miss Morse, 
Mr. Parkinson, Mr. Tracy 

Visiting Assistant Professor: 
Mr. Cyoni 

Instructors: 
Mr. Ballew, Mr. Hanna, Mr. Howze, 
Mrs. MacCollin, •Mr. Roberts, •Mrs. Thompson 

• Part-time 

The Department of Architecture and Allied Arts is a member of 
the Association of the Collegiate Schools of Architecture. It is 
affiliated with the National Institute for Architectural Education, 
the American Federation of Art, and the College Art Association; 
and it holds valuable teaching aids provided by the Carnegie 
Foundation. The courses of study in Architecture are accredited 
by the National Architectural Accrediting Board. 

Curricula open to both men and women: 
(1) Bachelor of Architecture - Construction Option, a five-year 

curriculum. 
12) Bachelor of Architecture - Design Option, a five-year 

curriculum. 
!3) ~:.elor of Advertising Art and Design, a four-year curric-

The five-year program for majors in architecture is a gradual, 
orderly! and integrated development toward apprenticeship and 
Pr?fe.ss1o~al practice. Opportunities in many branches of the 
bUilding industry are open to graduates having the background 
of architecture. Standards upheld by the various state registration 
~r~ are met, and a degree is the logical step toward appren
tceship and a license to practice architecture. 

The primary objective is the creative development of the student 
as.~ individual through the enlargement of his capacities for 
Prtncipled and disciplined thought. 

The Ba~helor of Architecture Degree may be obtained thro~gh 
the design option or the construction option. In the design 
cuniculum, emphasis is pliM:ed on general requirements which are 



FBE8HHAN YEAR 
Arch. 121 
Arch. 151 
Al. A. 131 
Math. 130 
Eng. 131 

ADVERTISING ART & DESIGN CURR I CULUM 
Bachelor of Advertising Art & Design 

SEMESTER let. 2nd . SOPHOMORE YEAR SEMESTER 
Freehand Drawing I 2 Al. A. 238 Pottery 
Prln. of Design, Grade I 5 Arch. 224 Freehand Drawing ID 
Hist. Of Art ::I Al. A. 233 Intro. to Lettering 
Algebra 3 Eng. 231 Mast . of Lit. 
Col. Rhet. a Foreign Language 

P.E., Band, or Buie ROTC .P.E., Band or Buie ROTC 

Arch. 122 Freehand Drawing ll 2 Al. A. 239 Pot tery 
Al. A. 153 Pict. Comp. 5 Arch. 326 Anat. & Life Drawing 
AJ. A . 132 Hist. of Art 3 Arch. 225 Beginning Watercolor 
M1<tb. 131 Trigonometry 3 Al. A . 220 Advtg. Oftlce Prac. 
Eng. 132 Col. Rbet. 3 Foreign Language 
P .E .• Band, or Basic ROTC Journ. 320 Advtg. Typog. & Layout - - P.E., Band or Basic ROTC 

Total credit hours 16• 16• 
Total credit hours 

SUMMER SESSION FIRST TERM SECOND TERM 
Al. A. 421 Art Workshop 2 Al. A. 421 Art Workshop 
Hist. 231 Hist. U.S. to 1865 3 Hl&t . 232 H istory U.S. Since 1865 -Total credit hours 5 Total credit hours 

I UNIOR YE&R SEMES'.l'ER lat. 2nd. SENIOR 't'E&R SEMESTER 
Arch. 327 Life Drawing I 2 Al. A . 4212 Comm. Illus. Il 
Al. A . 3314 Comm. Illus. I 3 Al. A. 433 Comm. Des. II 
Al. A . 342 Comm. Des. I 4 Al. A . 4311 Ceramics or 
Al. A. 328 Adv. Lettering & Art. Layout 2 Al. A . 3311 Drawing, Painting & Des. Tb. 
Elective or Foreign Language 3 Al. A. 426 Adv. Painting 
Speh. 338 Bus. & Prof. Speech 3 Al. A. 4318 Hist. Painting & Sculpture 

Govt. 233 Amer. Govt., Org. 
Arch. 423 Life Drawing II 2 Al. A. 4213 Comm. Illus. II Al. A. 343 Comm. Des. I 4 
Al. A. 4314 Fashion Illus. 3 Al. A. 434 Comm. Des. II 
Al. A. 329 Adv. Lettering & Art Layout 2 Al. A. 4312 Ceramics or 
Eng. 232 Mast. of Lit. or Foreign Language 3 Al. A. 3312 Drawing, Painting & Des. Tb. 
Phys. 237 Tech. of Photog. 3 Al. A. 427 Adv. Painting 

- - Al. A. 4319 Hist. Painting & Sculpture 
Total CTedlt hours 17 17 Govt. 23-f Amer. Govt., Fune. 

Elective 

Total credit hours 

Mlnlmum hours req uired tor gT&duaUon - 141 and P .JC.. Band. or Baafc ROTC 
• JCxchHIV• o.t P . E .• 'Band, or Ba.sic ROTO 

lat. 2nd. 
3 
2 
3 
3 • 

8 
2 
2 
2 

• 2 

- -
15• 15• 

2 
3 -
5 

ls" 2nd . 
2 
8 

3 
2 
3 
8 

2 
3 

8 
2 
3 
3 
3 - -

18 19 
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fundamental to a comprehensive understanding of the many as
pects of the profession. The role of an architect as a coordinator 
is stressed. Basic work in the scientific fields is required and at 
the same time there is more drawing and design. In the construe· 
tion curriculum, considerable attention is given to design with em
phasis being placed on the building aspects of the profession. 

The two options follow the same sequence of design courses for 
four years. The fifth year of the design option places heavy 
emphasis on design culminating in a thesis of the student's choice 
with faculty approval. The fifth year of the construction option 
includes no design but emphasizes engineering subjects. 

Architectural majors are urged to spend the summer months in the 
office of a registered architect. A student may be excused from 
the laboratory work in Architecture 435 upon presentation to the 
Head of the Department of satisfactory evidence of three months 
of full-time employment in the office of a registered architect 
and the submission of examples of work of satisfactory quality 
and scope. 

The four-year program for majors in advertising art and design 
is carefully arranged to give a suitable balance of theories, back
grounds, sources, and skills to students who plan to enter any of 
the diversified branches of the profession. An excellent prepara
tion is given to those entering specialized fields. Students seek
ing creative training in drawfug and painting, sculpture and cer
amics, and art history will find the courses especially designed 
to allow freedom of expression and to promote creative develop
ment. 

Insofar as possible, the design work in the Department is taught 
by the program-competition method in which the students com
pete with each other in the solving of a wide variety of theoret
ical and practical problems. Individual development is encouraged 
by advice and criticism on a faculty-to-student personal confer
ence level. 

The problem-solving process, which is the essence of adequate 
education in the creative arts, is brought into play at every op
Portunity. Students are stimulated ·to-recognize needs, to express 
them in terms of programs in which analysis and research may 
be applied in reaching creative solutions. A comprehensive collec
tion of books, photographs, prints, projection slides, and art objects 
is available within the Department for research in the allied art 
fields. 

Students who 'hish to work toward a Bachelor of Arts Degree 
With a major in art should consult with the Head of the Depart
ment and arrange for a degree plan. 

The Department reserves the right to retain, exhibit, and repro
duce work submitted by students for credit in any course. 
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Courses in Architecture 
A key to the meaning of course numbers, symbols, abbreviations 
etc., appears on Page 4. ' 

For Undergraduates 

Ul-UZ. Freehand Drawtng I, II. (Z :o:e each) 
Representational drawing In charcoal empha
sizing fundamental •kills. Alternating problems 
streaslng creative Interpretation. Culminating 
work Introducing color with pastels. 

161-UZ. Prlnclplea of Dealgn, Grade I. 
(5:2:9 each) 

Study of the basic principles of design with 
empbasl• on three-dimensional non-objecU.ve 
problems. Exercises In d'raftlng, lettering and 
rendering In aeve'ral media. Basic problems In 
projeetlona, perspective, and shades and 
shadows. 

ZU. Hlatory of Ancient Arcbltecture. (2 :Z :0) 
A study of tho architectural contributions of 
ancient Egypt. Mesopotamia, Persia, Greece, 
and Rome to the cultural heritage of Western 
civilization. Dlustrated lectures. 

HZ. W.tory of Medieval Arcbltec&ure. 
(Z:Z :O) 

Prerequisite : Arch. 221. A study of Early 
Christian, Byzantine, R omanesqu,, and Gothic 
styles, and thdr relation to the development 
of W08tern culture. Illustrated lectures . 

ZH. Freehand Drawing m . (2 :0 :6) 
Prerequlelte : Arch. 121-122. Pencil. pen and 
Ink rendering, and aketchlng from lite and 
nature. 

ZZ5. Bertnntnr Watercolor. <2:0:8) 
Prerequisite: Arch. 122. Beginning course ln 
watercolor pain ting tram life and from nature. 

zze. Mater1a11 and Method• ot Conatructton. 
(Z:Z:O) 

Prerequisite : R egistration In Arch. 231. Intro
duction to properties, specifications, and uses 
of architectural materials. 

227. Materlala and Methoda of Conetructton. 
(2:2:0) 

Continuation of Arch. 226 with emphasis on 
analysis ot structural systems related to arch
itecture. 

Z31-Z3Z. Architectural D esign, Grade II. 
(3:0:9 each) 

Prerequisite: Arch. 151-152. 9-hour to 45-hour 
problems under Individual criticism dealing 
with elements of plan and evaluation. Intro
duction to tho project-completing method of 
study. 9-hour sketch problems empllaslzlng 
composition and presentation. 

328. Ana&om7 and IJfe Drawing. <Z:0 :6) 
Preroqulslte: Arch . 224. Study of anatomical 
atructure. Drawing from life. $5 model fee. 

327. IJle Drawtng I . (2:0:6) 
;prerequisite: Arch. 326. Drawing from life In 
a variety of media and approaches with 
emphuls up0n aesthetic factors. Instruction 
by Individual criticism. $5 model fee. 

331. FuncJamentala ot Residential Arcbltec-
tun. (3 :3 :0) 

Prerequisite: Junior standing. Consideration of 
fundamental.a Of residential architecture In· 
Cludlng historical, estbetlc, and economic prob· 

lema In the design of housing, With ~Phaall 
on single family dwellings. 

333-334. Arcbltectural Working Drawtnp, 
(3 :0:9 each) 

Prerequisite: Arch. 362. Preparation or work· 
Ing drawings and specltlcatlons for small rai. 
aences or commercial buildings; drawing com· 
pJete details for construction Including heat· 
Ing, plumbing, and electrical services. Qcca. 
slonal visit& to building under construction. 

335-338. Mechanical Equipment of Bulldlnn. 
(3:3:0) 

Prerequisite: Arch. 227 and 232. Heating and 
air-conditioning requirements and aystems tor 
buildings. Basic theory and problems In lllu· 
mtn atlon and acoustics. 

351-35:t. Archltectur&l Design, Grade Ill. 
(5:Z:9 each) 

Prerequis ite: Arch. 231-232. 15-bour to 75-
hour problems under Individual criticism draJ· 
Ing with small building types. The project· 
completion method o! study Is used. 9·bour 
sketch problems dealing with details of arcbJ. 
lecture and with Jari;er architectural compo· 
sltlons. 

451-452. Arcbltectural Design, Grade IV. 
(5:Z:9 each) 

Prerequisite : Arch. 351-352. 15 t o 90-bour 
problems under Individual criticism deallaJ 
with more . comprehensive building type1 and 
groups of buildings. 9-hour sketches are of· 
fered to test creative ability and expru1lon In 
a limited amount ot tim e. 

463. Architectural Deelgn and (Jlty PlanDJDI, 
Grado V. (6:1 :15) 

Prerequisite: A rch . 451-452. U to 120-bour 
problems under Individual criticism dealfllg 
with large compositions which Include groups 
of buildings, s ite planning, and studies of 
circulation, etc. 9-hour sketch es are also given. 

48-l. Archltectural Design, Grade v. (8:1:!1) 
Prerequisite: Arch. 463. Continuation ct Arch. 
463 with one final "thesis" problem selected 
and programmed by the lndlVldual student 

For Undergraduates and Graduates 

320. History of Furniture and Colturue. 
(2:2:0) 

Prerequisite : Arcb. 323. A s tudy o! tumlturt 
and costum11 trom prehis toric times to tile 
present emphasizing trends relative to man_'! 
social h istory and changing needs. m ustrat .. 
lectures. 

323. BlAtory of Modern Arcbltet:tare. ll:l:t> 
Prerequisite: Arch. 142. A study of tbe cul· 
turat and social lnnuences as they dettnnlne 
the development of contemporary arcllltocturo 
fn Europe a nd the Americas. DJustrsted lec
tures. 

430. History of Early American Ardllteeture. 
(3 :3:0) 

Pl'erequlslte: Arch. 432 and consent of lnJltUC· 
tor. The Amerlcen architectural heritage. ~ 
Columbian, southwestern colonial, regf.
s tyles of the eastern seaboard. Weotem ,.. 
serve, and Greek Revival. mu1trated lectuttl-



tn. m1tory of Renals11&11ce AJ'ohlteoture. 
(3:3:0) 

Prenqul8114: Arcb. 222. A study of the Ren
a111a11ce archttectun of Europe emphasizing 
the development of stylea eooentlal to an 
undenitandlng of the background of Early 
American and modern arcbltectuul growth. 
mustzated lectures. 

no. Profesllonal Practice. (2:2:0) 
Prerequisite: Senior standing. Office organlza.· 
uan, ethics, profenlonal relations for arcbl· 
tecu. 

il3-4H. IJfe Drawlnr ll, m. (2:0:6 e.dl) 
Prerequisite: Arch. 327. Continuation of Arch. 
327. $5 model fee each. 

431&4311. Architectural Sculpture. 
(3:1:8 each) 

Prerequisite: Senior standing. Problems In 
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modelling, carving and combined techniques UI• 
tng clay, wood, metal, plaster, and other ma
terials with emphasis on architectonic form•. 
Study of the historic development of 1cU1ptural 
techniques. Plaster-mold maldng, glazing', and 
firing. Fee fCYr ceramics materials, $11 each. 

f35. Advanced Architectural Worldnr Draw-
tnp, (3:0:8) 

A continuation of Arch. 333·33'. Preparat1011 
of working drawings and apeclflcat!ona to 
comply With building and zoning codes for 
superior flre-realatant buUdlnga: analyzing and 
Integrating structural eylltem detail• with 
architectural design detail•. 

f36. Clty Plannlns. (3 :1 :II) 
Prerequisite: Senior standlng. The theory and 
problems of city development, community 
planning, housing, and their drawn and ren
dered solutions under Individual criticism. 

Many courses in architecture and allied arts, especially those in 
city planning, history of architecture, and history of painting and 
sculpture, are available for electives to students majoring in edu
cation, history, music, government, landscape architecture, etc. 
Consent of the instructor may be secured in lieu of the profes
sional prerequisites listed. 

Advertising Art and Design 

Allied arts courses which are combined with courses in architec
ture form the basis for the advertising art and design curriculum. 
The training and background of several departmental faculty 
members makes it possible to offer courses that are available to 
students pursuing trainmg in public school airt fields both on the 
undergraduate and graduate levels. 

Allied Arts Courses in Advertising Art and Design 

A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 

131-13!. lllttory of Art. (3 :3 :0 each) 
A survey of architecture, sculpture. painting, 
tnd the minor arts from prehlstol'lc times to 
!lie present. Emphasis Is placed upon the 
arts u they reveal the visual aspects of 
man•a social, political , and cultural growth. 
D!u1trated lectures. Open to all students ex
<opt those majoring In architecture, design 
•PUon and construction option. 

IJ3. PlctortaJ Composition. (11:2:9) 
Prtrequ111te: Arch. 1111. Theory of space de· 
sign with emphasis on line and area compo
~:tlo•. Basic problems In projections, perspec-

ve, and shades and s hadows. 

!IO. lntrocluctton to the Arts. (1 :1 :0) 
Prerequlsl~e: English 132. Basic study of art 
U a contemPCYrary philosophical concept, aug
mented by lectures on the major arts. 

110. Adverttalnr Office Practice. (2 :2 :0) 
Prerequisite: Al. A. 153. Office organization, 

ethics , professional relations In the advertis
ing field . 

233. Jntroductton to LetterlnK. (3 :1 :8) 
Prerequisite: AJ. A. 153. Instruction In general 
commercial lettel'lng, styles, and practices. 
Introduction to layout and lettering for re
production. 

2:\8-239. Pottery. (3 :1 :II ea~h) 
Prerequisite: Arch. 151-152, Al. A. 153, or 
consent ot Instructor. All hand and simple 
commercial methods of pottery production. 
Decorating, glazing, and firing of ware. For 
ceumlc materials, f a $5 each. 

3211-329. Advanced Letterlnr and Art La:r-
out. (2 :0:6 ea<."h) 

Prerequisite: Al.A. 233. Advanced commer
cial lettering and art layout as applied to 
newspaper, magazines, etc. 

3311-3312. Prlnclples of Drawl~ and Palnt
lnK. and Theory of DHllJI. <3:1:8 ..ach) 

Prerequisite : Arch. 225. Al.A. 3314. Advanced 
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analysis or principles governing good draw
ing and painting throughout the ages. Lec
tures mustrated. Laboratory work In line 
drawing and color. 

3314. Commercial muatratlon I. (3:0:9) 
Prerequisite: Arch. 224, Al.A. 233. mustratlon 
applicable to advertising and commercial fields. 
Drawing and painting In various media for 
designated processes of reproduction. Analysis 
ot advertlslng value of drawings and force of 
design on subject matter. Problems In design 
ot booklets, posters, and utustratlons. 

342-343. Commerclai Dealp I. <•:1:9 each) 
Prerequisite: A:l. . A. 233, Arch. 226. Structu'l'al 
representation of orlglna1ly designed commer
cial products emphasizing •ffectlve techniques 
or rendering In a vartety of media. 

•2e-•21. Advanced PalnUng. (2:0:6 each) 
PrereqUlslte: Arch. 225. Principles of design 
related to various types of composition In 
conJunetlon with direct study from the human 
model, still 1lte, ar landscape. Problems In oil 
ar water color may take the form of book 
Illustration, painting, or mural decoration. $5 
model tee ea.:h. 

4.2124213. Commercial W ustntlon n. 
(2 :O :6 each) 

Prerequisite: Al.A. 3314. A continuation of 
Al.A. 3314, with problem!! In presentation and 
studio practice; specialization In Illustration 
with completion ot tun -scale work. 

4314. Fashion Illustration. (3 :0 :9) 
Prerequisite: Arch. 327, Al.A. 3314. Th e 
drawing and design of the costumed flgu'l'e 
tor newspaper and magazine fashion mus
tratloo. 

For Undergraduates and Graduates 

01. A.rt Workabop. (2:0 :6) 
Advanced work In drawing, painting, pottery, 

sculpture, ceramics or other graphic media. ln· 
strnctlon on Individual project basis. Cou11t 
may be repeated tour (4) times tor credit. S5 
material fee It taken In ceramics or pettery. 

433-434. Commercial Design U. (3:0:9) 
Continuation ot Al.A. 342-343. Problems ID· 
volvlng extended research and group Product 
development. Construction of scale models 01 
execution of the finished product where fw. 
Ible. 

43114312. Ceramlce. (3:0:9 each) 
Prerequisite: Al.A. 238-239. Advanced PO!tery 
design and production. Gla.ze calculation &lid 
clay body construction. Research. Ceramlc.i 
materials tee, $5 each. 

4318-4319. HJstory of Pa!ntl.nr and 
Sculpture. (3 :3 :0 ea.ch) 

Prerequisite: Junior cla.ssltlcatton. Illustrated 
lectures In the development of painting aod 
sculpture from the Egyptian period to tile 
present day. ThTee hours of library research 
per week. 

43111. Art 1n E lementary Edueat10111. (3:1:8) 
Prerequisite : 12 semester hours of alUed ans 
or equivalent, or two years' art teacblng ex
perience plus 6 hours of child p~ycho!ogy. En· 
rollment limited to graduate students In ele
mentary education. A course In drawing and 
painting, composition, and color designed prl· 
ma'l'lly tor those who have had at Ieut two 
years of teaching art In public schools. 

For Graduates 

113311. A.rt 1n the Modem World. (3:3:0) 
PrereqUlslte : G'l'aduat.e standing. A surve7 
and development of Influences upon art fo
ln the modem world. 



Agricultural Engineering / 21 

Department of AGRICULTURAL 
ENGINEERING 

Willie Lee Ulich, Head of the Department 

Professors: 
Mr. Ulich, Mr. Williams 

Associate Professor: 
Mt. Schwiesow 

The Department of Agricultural Engineering is concerned with 
teaching and research activities for service to agriculture; and 
with the development and training of professional agricultural en
gineers. The curriculum is under the joint supervision of the 
Schools of Agriculture and Engineering. 

Agricultural engineering, a relatively new field of work, deals 
with the application of basic engineering principles to the peculiar 
conditions and requirements of agriculture as an industry and as 
a field of applied ·science. The curriculum is designed for those 
students who desire to make such engineering applications to a 
challenging 90 billion dollar industry. 

For those who wish to specialize within this field of work, there 
are five areas of specialization: 

(1) Farm Power and Machinery 
(2) Farmstead Buildings and Structures 
(3) Farm Electrification and Utilities 
(4) Agricultural Crop Processing 
(5) Soil and Water Conservation Including Irrigation 

Rapidly expanding agricultural mechanization has caused an in
creasing demand for agricultural engineering graduates. Employ
ment is well distributed between industrial organizations, indi· 
vidual private enterprises, and government agencies. 

Agricultural engineers are employed by agricultural equipment 
manufacturers producing farm machinery, farm processing equip
ment, rural electrical appliances, farm structures, and irrigation 
equipment. They are also employed as distributors, dealers, and 
company representatives for such firms as farm equipment sup
pliers; electric service companies; trade associations; agricultural 
Processors; publishers; advertising agencies; consulting engineers; 
construction firms; and farm engineering and management 
services. 

Many agricultural engineers are self-employed as owners or part
ners in some of the above types of businesses. Local, state and 
f~eral government agencies, including universities and conserva
tion agencies, employ graduates for teaching, extension, research, 



FRESH~IAN YEAR• 

Math. 132 
Math. 231 
Eni:. 131 
Grpb. 131 
Phys. 143 

AG RIC ULT UR AL 'ENGINE ERING CURRICULUM 
Bachelor of Science in Agricultura l Engineering 

SEMESTER lat. tnd. SOPHOMORE YEAR SEHESTEB 

Anal. Geom. 3 Math. 335 Math. for Eogra. 
Calculus l 3 Phys. 242 Prln. of Physics m 
Col. Rbet. 3 C. E. 233 statics 
Engr. Grph. a Agron. 131 Fund. Of Agron. 
Prln. of Physics I 4 Chem. 141 Geo. Chem. 

P .E., Band, or Basic ROTC 

Math. 232 Calculus II s Math. 338 Math. for Eogrs. 
Math . 331 Calculus III 3 Agron. 2U Solla 
Eni;. 132 Col. Rhet. a C. E. 332 Dynamlc8 
Grph. 132 Engr. Grph. 3 Ag. Eogr. 233 Ag. Process. and UUI. 
Phys. 241 Prln. of Physics Il 4 Chem. H2 Gen. Chem. 
P.E., Band, or Ba.sic ROTC P .E., B and, or Baste ROTC 

'UNIOR YEAR 

Ag. Engr. 336 
C. E. 231 
E. E. 231 
Eng. 233 
Govt. 233 
M. E. 3321 

C. E. 333 
C. E. 339 
E. E . 232 
Govt. 234 
Hist. 231 
E lective 

- -
Total credit hours 16• • 16• • Total credit hours 

SEMESTER lat. 2nd. SENIOR YEAR SEMESTER 

F . Mach . cft Power Mgt. 3 Ag. Eco. 235 Fund. of Ag. Jo~o. 
Plane Surveying 3 Ag. Engr. Ul Seminar 
Prin. cf E. E . I 3 Ag. Engr. 436 Cotton Gin Engr. 
Tech. Writing 3 Ag. Engr, 437 Des. Fann Irr. Sys. 
Amt-r. Govt., Or g. 3 Ag. Engr. 438 St:Tuc. Des. Farm Bldga. 
Engr. Thermodynamics 3 Hist. 232 Hist. of U.S. S ince 1865 

Approved Elective 

Strength of Mat. 3 Ag. Engr. 433 Elem. of Trac. Design 
Fluid Mech. 3 Ag. Engr. 434 Farm Elec. 
Prln. of E. E . n 3 Ag. Engr. 4'39 Fune. Des. Farm Bldgs. 
American Govt., Fune. 3 Ag. Engr, 442 Engr. for Soll Conaerv. 
Hist. Of U.S. to 1865 3 Speech 338 Bus. cft Prof. Speech 
Humanity 3 Approved Elective - -
Total '!redlt hours 18 18 Tot'i.I Cl'!ldlt h ours 

Klolmum b.oura r e qulred for gra.duatJon - 1•0 and P.E .• Band, or Bute ROTC 
•see Page 8 for Alternate B'r .. bmo.n Year 
• • Ex.clualve or P.Jt., Band, or Baatc ROTC 

lU. ltnd. 

3 

• a 
a • 

s 
4 
s 
3 
4 

- -
11•• 17• • 

lat. ltnd. 

3 
1 
3 
3 
3 
3 
3 

3 
3 
3 .. 
3 
3 - -

19 19 
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and construction work. In summary, agricultural engineering pre
pares the student for a versatile and rewarding profession. 

In order to provide students with appropriate course offerings, the 
department is housed in two buildings, encompassing approxi
mately 25,000 square feet of classroom and laboratory floor space. 
Being located in the most highly mechanized farm area in the 
world, this department is able to provide cooperative research and 
inspection tours through many agricultural facilities and allied 
industrial plants. 

Further information concerning the program in agricultural engi
neering may be found in the Bulletin of the School of Agriculture. 

Courses In Agricultural Engineering 

A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 

lll. Fundamentala In Acrtcoltural Engtneer-
lq'. 0 :1::0 

Fundamental prlnclplea of agricultural engi
neering, Including a.reaa of apecla:llza.Uon. M:a.y 
lit ~pealed for credit. :Ma.y not be applied 
toward a profe111onal degree. 

Ul. Prolllein• In Agrlcnltural Engineering. 
(%:1:3) 

Specific problem.ll a.rising In, and techniques 
applying to, the a.grlcultura.I Industry. :Ma.y be 
repeated tor credit. :May not be a.pplled, how
ever, toward a. profeaslona.I degree. 

HO. Fa.rm Shop Woodwork, CZ :1 :3) 
Seltctlon, uae, a.nd maintenance of band too!s 
and power woodwOTklng equipment. Tecbnlques 
of selection a.nd estimation of building ma
terials. Methoda of wood member construction 
and wood project&; also, qua.lily of concrete, 
and runJ cooatructlon. 

2Sl. Fa.rm Shop llfetalwork. (2:1:3) 
Buie hand and power toots essential to the 
modern !arm ahop. Selection, u.se, and main
tenance of tools; electric a.re and oxy-a.cetylene 
Welding; and the processes used lo repairing 
farm equipment. Pipe fitting, cold metai work, 
and metal forming a.re a'lao Included. 

zn. Agricultural Snrveylog and Land Con-
lel'Yt.tlon, (2 :1 :3 ) 

Techniques In meuurtng distances and area.a; 
traversing; determining elevations; mapping; 

ch
and running grade lines. Aleo, laying out a.nd 

ecktng terraces, Irrigation a.nd drainage 
ditches, and using aerial photographic maps. 

113, Farm and Rome lJtWtlee. (Z:l:2) 
Do
1 

IDl!ttlc )Vater supply and Its distribution; In
c udlng Plumbing, sewage, refuse, and garbage 
~1•l>Olat. Also Includes fundamentals of electTlc 
arm power; wiring of farm buildings; a.nd 
:t~~Pllances Rnd equipment. Also, heat
nrUcturq~g, ventilating, a.nd cooling of fa.rm 

Z3Z. Plane and Top0gnphlo SurveJlng, 
(3:2:3) 

Prerequisite: Sophomore standing and :Math. 
130. Techniques a.nd laboratory practice to 
mca.sur:lng dlatances a.nd areae; determining 
eleva.tlona a.nd profliea; plotting sections; 
traversing; ualng planlmetera; running grade 
lines. Includes la.ytng out terraces, Irrigation 
a.nd drainage ditches; topographic mapping, 
and use of a.erla.1 photogra.pba. 

233. Agricultural Proce111tnc and UWlttea. 
(3:2:Z) 

P rer•qulslte : SophomOTe standing In engtneer
lng. Buie prlnclplee of fa.rmatea.d layout a.nd 
Its function a.a a. production plant. Englnee-rtng 
Involved In a.grlcultural crop conditioning a.nd 
atora.ge; feed preparation and proceaalng; a.nd 
livestock handling systems. Includes effecUve 
uae of such utilities and Ja.bor-sa.vlng devices 
a.a water supply; electrlca:I a.nd mecha.nJca.l 
equipment; disposal of sewage a.nd refuae. 

333. Fann Power and llfachlnery. (3:Z:Z> 
Development of farm mecha.olza.tloo. Const.ruc
tion, OJ)e'l'atlon, adjustment, a.nd servicing of 
farm tractors and power unlta. Adaptation, 
selection, economical utilization, construction, 
operation, a.nd adjustment of the prlnclpa.1 till
age, planting, cultivating, harvesting, and 
feed-processing machines. 

3311. Irrigation and Erosion Control. (3 :Z :Z) 
Prerequisite: A g. Engr. 22:1. or 232; or C.E. 
231. Principles a.nd practices of Irrigation a.nd 
water erosion control. Water control methods; 
land prepan.tlon; movement and storage ot 
water lo sol-la; qua.illy ot water; salinity coa
tr.ol; use ot water by planta. Includ~a Irriga
tion of specific crops, water rlghta, elements 
of pumping, a.nd pumping coata. 

336. Fann llfachlnery and Power Manase-
ment. (3:2:3) 

Prerequisite: Junior standing In engineering. 
:Mechanical design and materials used tor fa.rm 
machinery construction. Includes capacity, se
lection of type, adjustment, maintenance, a.nd 
economlca.I use of farm machinery; tranamls
slon, measurement, a.nd efficient use of power 
furnished to fa.no. ma.chlnea. 
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For Undergraduates and Graduates 

fll. Asrtcaltural Englneertns semtnar. 
(1:1:0) 

Prerequisite: Senior standing and approval of 
Department Head. Assigned readings, ora.i a.nd 
written reports, a.nd dlacuHlons relating to 
a.grlcultura.t englneertng. Lectures by visiting 
profeaslona.l Tepresenta.tlvea, a.nd field trips. 

f30. Agricultural Englneertns Problem•. (3) 
Prerequisite: Senior standing a.nd approval of 
Department Head. The work for this course 
ma.y be Individual study or joint Investigation, 
or design problems of a. technica.'1 nature for 
a.grlcultura.l engineering or engln·eerlng stu
dents. Ma.y be repeated tor additional credit. 

f33. Elemmtl ot Farm Tractor Design. 
(3:2:3) 

Prerequisite: C.E. 332, a.nd M.E. 3321. Kine
matics a.nd dyna.mlcs of tractor power a.pp!lca.
tlon: dra.wba.r, power ta.ke-otf, and traction 
mccha.nlama: thermodyna.mfc principles a.nd 
construction of the fnterna.J combuatlon engine, 
Including ca.rburetlon a.nd Ignition: fuels a.nd 
lubrlcantll. 

f34. Farm Electrttlcatlon. (3 :2 :3) 
Prerequlalt!': E.E. 232. Appllca.tlon of electric 
power to farm proceeses. Fa.rm electric distri
bution systems: wiring, controls motor a.ppllca
tlona : retrtgera.tlon, he a.ting, 11ghtlng, a.nd 
ventilation. Special ta.rm appllca.tlons, and 
economical use ot electric power. 

f35. Farm Mechanla1 Problem1. (3) 
Prerequisite: Senior standing and approve.I of 
Department Head. Individual study of an a.d
va.nc!'d pha.ae of some agricultural engineering 
application such as the development ot tech
niques In teaching fa.rm shop work or a. special 
construction project. Open to s tudenta In the 
School of Agriculture. May be repeated tor 
additional credit. · 

f38. Cotton Gin Englneerln&". (3:2:3) 
Prerequisite : Senior standing In eng!nKTlng, or 
approval of Instructor. Ba.ale principles of coo· 
veylng, cleaning, ginning, conditioning, and 
compressing of cotton. Includes gin plant man
agement, fiber quality evaluation, and toll! 
processing. 

43'7. Deelsn of Fann Irrigation 8y1t.em1. 
(3:2 :3) 

Prerequisite: C.E. 339. Principles of deelgn ot 
gravity and sprinkler Irrigation 1ystem1 for tbt 
farm. Drtlllng, development, and hydraullca of 
wells. Pumping units, water conveyance tlruc· 
tures, and efficiency determlna.tloos of Imp· 
tlon systems. 

438. Structural De1lgn Of Fann Bulldlnp. 
(3:2 :3) 

Prerequisite: C.E. 333. Structural design ot 
farm buildings Involving economic u~ll 
and estimation of construction costs. Jncludu 
load estimation and stTess analysis : deelgn: 
a.Xia! loading, columns, beams, conneetJou, 
foundations, roofs, and floors. 

439. Functional Deelgn ot Fann Bulldlap. 
(3:2:3) 

Prerequisite: M. E. 3321. Functional design ot 
farm and ranch structures. Building nqUll'f
ments as they relate to crop storage and anl· 
:nal shelters. I ncludes design functions for 
heating, cooling, molstuTe a.nd ventilation COO· 
trol: the planning of layouts tor the efflclt11I 
proceHlng ot farm products. 

U2. Enslneerlng for Soll and Wat.er Oon-
1ervaHon and Drainage. (f:3:3) 

Prerequisite: C.E . 339. The engtneerlog u· 
pecta, and design of, soil and water cooaerv&· 
tlon structures, Including terraces, dlvel'lloo 
dltehea, outlet channels, drop-structures, cbult1, 
a.nd small de.ms. I ncludes a:lso runoff del1r· 
mlnatlon a.nd design of drainage systems. 
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Department of CHEMICAL ENGINEERING 

John R.. Bradford, Acting Head of the Department 

Professors: 
Mr. Bradford, Mr. Oberg 

Associate Professor: 
Mr. Renard 

Assistant Professor: 
Mr. Heichelheim 

Chemical engineering is that branch of engineering concerned 
with the manufacturing processes in which physical and chemical 
changes are involved. The college training which a student re
ceives is directed toward preparing him for beginning professional 
work immediately after graduation. 

Chemical engineers function in such occupations as-research and 
development, production, design, technical service, testfug and 
process control, teaching, sales, technical writing, management, 
etc., and involve work in such industries as those dealing with 
petroleum, cement, plastic, metal production, food products, and 
nuclear energy. 

Some of the interesting aspects of work in the above categories, 
for example that in process control and instrumentation, are the 
facts that elaborate instrumentation is needed in some processes 
to ensure maintenance of product quality, and to permit safe oper
ation of equipment; and that at times the engineer must devise 
new instruments to accomplish a piece of work. He will find scope, 
also, in the frequent demand that he find uses for waste materials. 

Particularly is this ability to create ingenious equipment called 
upon in the field of nucleonics, where the new problems which 
radioactive materials pose must be dealt with. Again, the chemical 
engineer works closely with metallurgical and mining engineers 
in some industries, and uses techniques of both mechanical and 
electrical engineers in designing his equipment and laying out a 
complete plant. On the one hand, he must be familiar with the 
laboratory procedures of the chemist; on the other, be able to talk 
of plant size operations, and in the language of the plant operator. 

Being one of the newest of the major br~ches of professional en
gineering, chemical engineering possesses a tremendous potential 
for growth. It is likely that more basic research has been carried 
on in this field than in any of the others. Many firms employing 
chemical engineers make products which were unknown, or even 
un~amed of 25 years ago. While the vast majority of chemical 
engineers work for the manufacturing industries, they find em
pl~~ent in all areas of technical activity: mining, construction, 
Utihties, and the various levels of federal and local government. 



FRESHMAN YEAR• 

Math. 132 
Math. 231 
Eng. 131 
Grpb. 131 
Phys. H3 

CHEMICAL ENGINEERING CURRICULUM 
Bachelor of Science in Chemical Engineering 

SEMESTER 1st. 2nd. 801'HOlllORE YEAR 

Anal. Geom. s Math. 335 Math. for Engrs. 
Calculus I 3 Phys. 242 Pr!D. of Physics m 
Col. Rbet. 3 C. E . 233 Statics 
Engr. Grpb. s E . E . 231 Prla. of E.E. I 
Prln. of Physics I 4 Chem. Ul Gen. Ch em. 

SEMESTER 

P .E .. B:ind, or Basic ROTC P .E . . Band, or Basic ROTC 

Math. 232 Calcu lus lI 3 Math. 338 Math. for Engrs. 
Math. ~31 Calculus Ill 3 Math. 4318 Finite Math. struc. 
E ng. 132 Col. Rhet . 3 C. E . 332 Dynamics 
Grph. 132 E ngr. Grpb. 3 E . E . 232 Prln. of E .E. II 
Phys. 241 Prln. of Physics II 4 Chem . 142 Gen. Chem. 
P .E. Band, or Basic ROTC P .E. . Band, or Basic ROTC 

SUMMER SESSION 
Cb. E . 330 
<zuvt. 233 

JUNIOR YEAR 

Chem. 353 
Chem. 347 
Cb . E. 3312 
Ch. E. 3111 
Hist. 231 

Chem. 354 
Chem. 348 
Cb. E. 4311 
En gr. ~121 
Hist. 232 

- -
Total credit hours 1s•• 16 .. Total credit hours 

FJBST TERM SECOND TERM 
Engr. Mat. Science 3 Ch. lll. 3311 Prln. of Chem. Engr. I 
Amer. Govt., Org. 3 Govt. 234 Am.er. Govt., Fune. 

-
Total cr edit houn 6 Total rredlt houn 

SE.MESTER bt. 2nd. SENIOR YEAR SEMESTER 

Organic Chemistry 5 Ch. E . 4312 Prin. ;:,f Chem. Engr. IV 
Physlcnl Chemistry 4 Cb. E. 4321 Chem. Engr. Thermodynamics 
Prln. of Chem. Engr. II 3 Cb. E . 4241 Unit Operations Lab. 
Chem . Engr. Lab. 1 Cb . E . 4341 Unit Processes 
Hist. of U .S. to 1885 3 Cb . E . 4353 Instrumentation 

Organic Chemistry 5 
Elective (Humanity) 

Physical Chemistry 4 Ch . E . 4322 Cbem. Engr. Thermodynamics 
Prln. of Chem. Engr. Ill 3 Cb. E . 4242 Unit O))e'l'atlons Lab. 
Engr. Semlnl\r 1 Cb. E . 4352 Process Development 
Hlat. of U.S. Since 1865 3 Cb. E . 4351 Chem. Engr. Plant Design 

- - Elective (Humanity or Technical) 
Total credit hours 18 18 

Total credit hours 

Mtn1t:nu D1 lloUTa requtred ~or graduation - 14.0 and l? .JD.. Band, or Baa le RO"l"C 
•see Pase 8 tor AH.ornate Jrr"bman Year 
• • mxct ualve of P~JC,. Band, or B-lo :ROTC 

1st. lad. 

3 
4 
3 
s 
4 

s 
s 
s 
3 
4 

- -
11•• 18•• 

3 
3 -
6 

lat. Ziad. 

3 
3 
2 
3 
3 
3 

3 
2 
3 
3 
3 - -

11 14 
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The undergraduate curriculum in chemical engineering follows the 
same pattern as that found in most of the engineering schools of 
the nation. The first two years include the fundamentals which 
are basic to all types of engineering. The last two years emphasize 
unit operations, unit processes, thermodynamics, and instrumen
tation, and their application to the industrial complex. 

The Department is now housed in a new building specifically de
signed to accommodate the specialized laboratories for unit oper
ations, unit processes, process control, instrumentation, fuels and 
combustion, nuclear processes and research. The equipment is of 
pilot plant size, but sufficiently large to obtain results comparable 
to those accomplished in industry. 

Each year an inspection trip to a major plant is arranged, to sup
plement the advanced course work. Junior and senior students are 
required to participate in this trip. 

It is highly desirable that a chemical engineering student's accom
plishment be of the highest quality. Grades of D will not be ac
cepted in more than 20 per cent of the hours counted in the major, 
and only one D will be accepted in a course, completion of which 
requires two semesters. 

Courses in Chemical Engineering 

A key to the meaning of course numbers, symbols and abbrevia
tions, etc., appears on Page 4. 

For Undergraduates 

330. Enrtneerlnr Materlals Science. (3 :3 :O) 
Prerequisite: Phys. 241. Fundament&l proper
tlu or engineering materials. Inter-atomic and 
Inter-molecular binding forces and energies; 
thenna:1 energies; cryatal structure; amorphous 
aolld1; aggregates and Imperfections. Physical 
balils tor common electrical, magnetic, and 
thermal properties. 

3111. Cbemlcal Engineering LaboratoJ')'. 
(1:0:3) 

l'rttequlslte: Chem. 141-142. Elementary engl· 
neerlng measurements; testing of f uels, lubri
cant.a, and Inhibitors ; conoslon; water tech
nology. 

3311. PrlnclpJea of Chemical Engineering I. 
(3 :3:0) 

Pm-tqulslte: Phys. 241. An Introduction to the 
"IUIPmtnt and calculations of chemical engl
neertng. The problems Involve material and 
energy bal:incea. 

3312. Prlne!Plell Of Chemical Engineering II. 
(3:3:0) 

Prerequisite: Ch. E. 3311. Principles ot the 
basic unit operations of chemical engineering, 
aucn ... flow ot fluids, heat transfer, etc. 

~l. ArullyttcaJ Instrumentation. (3 :2 :3) 
rn:rtqul81te: Ch. E. 3311 and 3111. A study 
Of the analytical tools used In engineering 
plant control and Instrumentation Including 
lnalog computer control operation. 

For Undergraduates and Graduates 

4Hl-4H2. Unit Operatton1 Labora.tory. 
(2:0:6 euh) 

Prerequisite: Ch. E. 3311-3312. LabCYl'atory ex· 
perlments on the unit operations of chemical 
engineering with written reports. 

4311·431Z. PrtncJplea of Chemical Engineer-
ing III-IV. (3 :3 :0 eaeh) 

Prerequisite: Ch. E. 3311-3312. Theory and 
problems on selected unit operations. 

43U-43~~. Cbemle1" Engineering Thenno-
dynam1c1. (3 :3 :O eaeb) 

Prerequisite : Advanced standing. A problem 
course In chemical process calculations and 
thermodynamic•. 

4341. UnJt Pn>cea1e1. (3 :3 :0) 
Prerequisite : Chem. 353-354, Cb. E . 3311-3312 
A study of the more Important chemical In; 
dustrles from the point of view ot the unit 
processes and unit operations Involved. 

4351. Chemical Engineertnr Plant De.Ip, 
(3:1:6) 

Prerequisite: Ch. E. 4311 and parallel registra
tion In Ch. E. 4352. Development ot a plant 
process !Tom the pilot plant stage to the ln
dustrl&l size unit. 

4352. Procen Development. (3:3:0) 
Prerequisite: Ch. E'. 4341. This course must be 
taken before or parallel with Ch. E . 4351. A 
problem course on the appllca tlon of fund a-



28 I School of Engineering 

mental principles In the proceas ca\culatlon1 
and de1lgn of pilot p\ant1. 

43153. Inemunentatton. (3 :Z :3) 
Prer!'Qulelte : Cb. E. 3311-3312. A study of the 
characte'l1attce of 1nduetrla1 Instruments, and 
thelT manner of use In controlling process 
varlablea. 

4371. Nuclear Enslneertns. (3:3:0) 
Prerequisite : Thermodynamics or lu eqUlva· 
lent. A survey of the basic principles applicable 
to engln.eerlng problems of the atomic energr 
field. 

Graduate Chemical Engineering 

Genaral requirements and more detailed information may be found 
in the Graduate Bulletin. 

The graduate program of the Department of Chemical Engineer. 
ing encompasses a wide range of subject material. Special work in 
extraction, absorption, distillation, and transport phenomena may 
be chosen by those interested in the petroleum and petrochemical 
industry. Course work in nuclear technology, nuclear chemical 
engineering, and radio-chemistry is available for graduate students 
preparing for the new and expanding field of atomic energy. 

Graduate Course Descriptions 

15311. Tranaport Phenomena· Heat Tra.ns-
mlulon, (3 :3 :0) 

Prerequisite: Graduate standing. Fundamental 
relations governing energy, momentum and 
mass transfer between phasea, with special em
pha1la on beat tran1ml11lon. 

1131Z. Transport Phenomena • Fluid Dynamics. 
(3:3:0) 

PTerequlslte: Graduate standing. Fundamental 
relations governing energy, momentum, ana 
mass transfer between phases, with special 
emphasis on fluid dynamics. 

11313. Tranoport Phenomena - Diffusion Proo-
e11e1. (3 :3 :0) 

Prerequlelte: Graduate standing. Fundamental 
relations governing energy, momentum, and 
mus transfer betw~en phases, with special 
emphasis on diffusion processes. 

113Zl. Advanced Chemical Enslneerlng 
Thermodynamics. (3 :3:0) 

Prerequisite: Graduate standing. Advanced 
topics In applied thermodynamics, Including 
phase equilibria, fluid flow, etc. 

11331. Special Problems tn. Chemical Enslneer-
lnc. (3:3:0) 

PTerequJslte: Approval of Department Head. 
Individual 1tudent study of theoretical projects 
under the guidance of a member of the staff. 
May be repeated for credit In different areas. 

1133Z. l!:xperlmental Studle1 In Chemical 
l!:nstneertns. (3 :0:9) 

Prerequisite: Approval of Department Head. 
Individual student study of experimental pro
jects under the guidance of a member of the 
staff. May be repeated for credit In different 
areas. 

rsan. Distillation. (3 :3 :O) 
PTerequlslte : Graduate standing. Theory ot dis
tillation with special emphasis on multicom
ponent dl&tlllatlon and application of theory to 
problems of design. 

113i3. Reaction Kinetics. (3:3:0) 
PnrequJslte: Graduate standing. Theoretltal 
and experl?Mntal aspects of the klneUcs of un· 
catalyzed and catalyzed reactions and thetr 
mechanism. Rate th~ry and Its application to 
the design of batch and flow reactors. 

IS348. Organ lo Syntheses. (3 :3 :O) 
Prerequisite: Graduate s tanding. A detailed 
study of the major organic unit proc..stt. 
Equipment, reaction theory, and the unltal1 
aspects of each arganlc unit process are con• 
sldered. 

6351. Chemical Engineering Deslcn. (3:1:6) 
Prerequisite : Graduate standing. The deolgu 
of the complete plant. Plant location, equip
ment design or selection, plant layout, building 
requirements, and estimation of the cost of the 
plant are Included. 

11371-11312. Principles of Nuclear Enrlneerblr· 
(3 :3:0 ea~h) 

Prerequisite: Graduate s tanding In englneerlni. 
ma thematlca, or the physical sciences. Till• 
course la the basis for all other course wori 
In the nucleaT field. 

IS373-11314. Nuclear Chemical Enstneertnr. 
(3 :3 :o each> 

Prerequisite: Graduate standing In engineering, 
chemistry, physics , or mathematics and prefer· 
ably Ch. E . 4371. A graduate course In nuclear 
reactions, reactor fuel cycles, production of D'.1_; 
clear t eed materla·ls, properties of lrradlalw 
fuels, a nd sepaTatlons processes. 

IS378. Reactor Shield Inc. (3 :3 :0) 
Prerequisite: Graduate sta nding In engineering, 
mathematics, or the physical science.I. A de
tailed study of the data and techniques wblcalch 
are available fo r the design of a pracll 
shield. 

6379. Nuclear Reador Instrumentation and 
control. (3:3 :0) 

Prerequisite: Graduate standing In engineering, 



mathematics, or the physical sciences. Reactor 
safety systema and automatic control equip
ment; the effects ot various parameters such 
88 temperature and fission product poisons on 
ructor control; feedback loops In power re
actors and reactor simulation. 

5381-5382. Nuclear Radiations Laboratory. 
(3 :Z:6 each) 

Prerequlslt&: Graduate standing In engineering, 
mathematics, <Yr the physical sciences. A course 
tG acquaint the student with the Instruments 
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and techniques us~ directly or Indirectly In 
the nuclea r field. The laboratory !JI equipped 
with a water uranium-moderated aubcrltlcal 
r eact<Yr. The student wUJ be allowed to a lim
ited extent to carry out research problems u 
the course develops. 

830. Engtnee?tns Report. (3) 

631-632. Master's Thell11. (8) 



C I VIL ENGIN EE RI NG CURRICU LUM 
Bachelor of Science in C ivil Engineering 

FRESHMAN YEAR• SEMESTER lat. 2nd. SOPHOMORE YEAR 
Math. 132 Anal. Geom. 3 Math. 335 Math . for Engrs. 
Math. 231 Calculus I 3 Phys. U2 or Geo!. 143 
Eng. 131 Col. Rhet. 3 C. E . 233 Statics 
Grpb. 131 Engr. Grpb. 3 E. E. 231 Prln. <>f E. E. I 
Phys. HS Prln. of Physics I 4 Chem. 141 Gen. Chem. 
P.E., Band, or Basic ROTC P .E., Band, or Baste ROTC 
Math. 232 Calculus ll 3 Math. 336 Math. for Engrs. 
Math. 381 Calculus III 8 Math. 4318 Finite Math. StTuc. 
Eng. 132 Col. Rbet. 3 C. E . 332 Dynamics 
Grph. 132 Engr. Grph. 3 E . E. 232 Prln. of E . E . II 
Phys. 2U Prln. or Physics II 4 Chem. 142 Gen. Chem. 
P .E., Band, OT Basic ROTC P .E., Band, or Basic ROTC 

- -
Total credit bours 16•• 16 .. Total cr~dlt hours 

SEMESTER 

SUMMER SESSION FIRST TERM SEOOND TERM 

C. E. 231 Plane Surveying 3 C. E. 333 r.trength of Materlals 
C. E. 339 Fluid Mechanics 3 Eng. 233 Tech. Writing 

-
T ota·! credit hours 6 T otal credit hours 

JUNIOR YEAR SEMESTER lat. 2ad. SENIOR YEAR SEMESTER 
C. E . 330 Structures I 3 
M. E. 3321 Thermodynamics 3 C. E. 433 Structural Design I 

Ch. E. 330 Engr. Mat. Science 3 C. E. 430 Highways I 

C. E. 4315 H ydrology 3 c. E'. 431 Reinforced ConCTete 

C. E . 32t Strength of Mat. Lab. 2 Govt. 233 Amer. Govt., Org. 

Hist. 231 Rial. of U.S. to 1865 3 Elective (Technical) 

C. E. 334 Structures II 3 C. E . 436 H tghweys II 

C. E . 3312 Soll Engineering I 3 Govt. 234 Amer. Govt. Fune. 
C. E. 311 Soll Engineering Lab. 1 Elective (Humanity) 
C. E. 437 Water Supply and Treatment 3 Elective (Technical) 
C. E. 325 Cement and Concrete T ech. 2 
C. E. 312 F luid Mechanics Lab. 1 Total credit hourll 

lat. Znd. 
3 
4 
8 
3 
4 

3 
3 
3 
a 
4 

- -
17•• 16•• 

3 
3 

-
6 

lat. Ind. 
3 
3 
3 
3 
3 

3 
3 
3 
6 - -

15 15 
H ist. 232 Hist. of U.S. Since 1865 3 Technical Electives: - - C. E . 432, C. E . 438, C. E . 439, C. E . 4311, C. E . 

T otal credit hours 17 16 4312. C. E. 4313. C. E. 4314, C. E . 4316. C. E. 4317. 

KioJm\Un hours req.ulred :for .:radua.Uon - 14.0 and P.E . • Band, OT Ba.•lc ROTC 
•s .. Page 8 ~or Alt.ernate P'reebman Year 
••mx.atu.elv• o~ P . m . • Band. or B .. lo ROTC: 
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D e p a rt m e n t o f C I V I L E N G I N E E R IN G 

Ja111ts Haro/J Murdough, HuJ of tht Departmtnt 

Professors : 
Mr. Murdough, Mr. Adams, Mr. Decker, Mr. Whetnone 

Associate Professors : 
Mr. Keho, Mr. Marmion, Mr. Sanger 

Assistant Professors: 
Mr. Aldridge, Mr. Bristor, Mr. Foreman, Mr. Kiesling, 
Mr. Parrish 

Instructor: 
Mr. Lefevre 

The movement of men and materials involved in the construction 
of roads, bridges, harbors, and docks was for many years a mili
tary and naval enterprise. When the principles of engineering were 
adapted to civil projects, the term civil engineering, as distin
guished from military engineering, came into use. The adaptation 
of steam power, electrical energy, and other sources of power to 
man's use gave rise to the terms mechanical engineering, electrical 
engineering, and the like. Civil engineering is the parent stem 
from which other branches have sprung. 

Today, civil engineering has many diversifications, although most 
of the work of the civil engineer can be found among the follow
ing specialties: 

Hydraulic engineering: the planning for the construction and 
operation of structures for the control and utilization of nat
ural waters. 
Sanitary engineering: the planning for the construction and 
operation of water supply and waste disposal systems. 
Structural engineering: the design and construction of bridges, 
buildings, foundations, and other structures. 
Transportation engineering: the planning, construction, and 
maintenance of highways, roads and streets, and other pave
ments such as airfields. 

Civil engineering centers on the construction industry, the ex
penditures of which amount to more than 10 per cent of our na
tional income. It is not surprising, then, that it is one of the most 
stable branches of the engineering profession, flourishing not only 
at a time of great expenditures for defense, but during periods 
when a greater proportion of our national resources can be em
ployed in peaceful designs. 

The undergraduate curriculum in civil engineering is arranged so 
that all students receive training in the basic principles of math
ematics and science; in the humanities; in engineering science; 
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and in civil engineering subjects. A system of electives permits 
some degree of .specialization in the areas of highway, hydraulic 
sanitary and structural engineering. ' 

The advances in knowledge and the demands for technical infor
mation developing in such specialties as soil mechanics, hydrology, 
sanitation, stress analysis, and structural design, suggest that a 
young man should give serious consideration to the pursuit of 
studies beyond the bachelor's degree. 

Courses in Civil Engineering 

A key to the meaning of course numbers, symbols and abbrevia
tions, etc., appears on Page 4. 

For Undergraduates 

'31. Plane Surveylnr. (3:2:3) 
Prerequisite: Math. 132. The uses of aurveylng 
Instruments; precision of measurements; dlf· 
fe-rentla-1 and protlle leveling; transit stadia; 
open and ctosl!d tr11-venes; area. calculation&; 
simple and vertlc!l1 curves; azimuth determi
nation. 

232. Bonte Surveylnr. (3:2:3) 
Prerequisite: C.E. 231. Route location; math· 
ematlca of compound, spiraled, and vertical 
curves; field astronomy; earthwork calcula· 
lions; maas diagram. (Not ottered after Sep· 
tember, 1964). 

233. Statics. (3 :3 :0) 
Prerequlalte : Math. 232. Resultants ot co· 
planar and non-coplanar force systema; equl· 
llbrium of force aystems, friction, centroids, 
moments of Inertia. 

311. Soll EarJneerlnr Laboratory. (1:0:3) 
Prerequisite: Concll'l'rent enrollment In C.E. 
3312. Laboratory detennlnatlon and englneeT· 
Ing evaiuatloa of the physlca.I properties of 
solla. 

31%. F luid Mechanics Laboratory. (1 :0 :3) 
Prerequisite: R eglatratlon In C. E. 339. 

313. Sanitation Laboratory. (1 :0 :3) 
Pre,equlslte: Registration In C.E. 321. Bac
teriology and microscopy of public water 
supplies and sewage. (Not offered after Sep
tembeT, 1964) . 

320. Structures. (2:2:2) 
Prerequisite: C.E. 233. Graphic statics; shear. 
moment. and stresaea In framed structures 
by graphlcai and analytical methods. (Not ot
tered a.tteT September, 1964). 

3:U. Municipal Sanitation. (2 :2 :0) 
Prerequisite: Junior ata.ndlng or a.pproval of 
Hea.d of Department. GeneTa.I principles of sa.n
ltatlon as a.pplled to the community, Including 
water supply, aeweTage, refuse dlsposa.I, rodent 
and pest eontrol, food and milk sanitation. 
housing, lighting, ventilation, and swimming 
pools. (Not offered after September, 1964). 

322. Hlchway Enctneertnc. (2:1 :3) 
Prerequisite: C.E. 233 and Chem. 142. origin, 
production, specltlcatlons, and tests of bitu
minous materials and mtxtures used In the 

construction and maintenance of roads and 
pa.vements. Design criteria for all types or 
a:sphaltlc pavement11. (Not offered after Sep. 
tember, 1964) . 

324. Strength of Materials Laboratol')'. 
(2:1:3) 

Prerequisite: Registration In C.E. 333. Lab
oratory study of physical properties of some 
engineering materials. Practice ln problem• In 
mecha.nlcs of materials. 

325. Cement and Concrete Technology. 
(2:1:3) 

Prerequisite: J unior engineering standing. Tbe 
properties and tests of materials of engineer· 
In g, with specla.I reference to concrete ma· 
terta.la. 

330. Structures I . (3 :3 :0) 
Prerequisite: C.E. 333. The analysis of stit• 
functions In framed structures for f ixed aod 
moving load systems. 

332. Dynamics. (3 :3 :0) 
Prerequisite: C. E. 233. Motion ot the particle 
a.nd of rigid bodies; kinetics of translaUoo, 
rotation, and pJane motion; work, energy, 
Impulse, momentum. 

333. Strength of Materials. (3 :3 :0) 
Prerequisite: C.E. 233. Stresses and slralm 
In elastic bodies subject to tension, com· 
presslon, and shear; bending and torsion; de· 
tlectlon In homogeneous beams; column tbtol'Y, 
combined s tresses. 

33,. Structures II. (3 :3 :0) 
PreTequlslte: C. E. 324 and 333. The theol'l' of 
statics.Uy Indeterminate structures. 

337-338. Structural Mechanics. (3:3 :0 eadil 
Prerequisite : Math. 131. Statics, strength of 
materia ls, and structural design. For atudenhtl 
of architecture, design option, and others " o 
desire a. brief a nd general presentation of !be 
material. 

330. Fluid Mechanics. (3 :3 :0) 
Prerequisite: C. E'. 233. Dynamics of vlacoUI 
and non-viscous fluids, Impulse and momed 
tum, pipe flow, fluid resistance, open cbann 
flow. 

3312. Soll Engineering I. (3 :3 :0) 
Prerequisite: C.E. 333, 339, Geel. 143, Cb.~· 
330, and concurrent registration In C. E. 3

1
\ : 

Physical and mechanical properties of so 1
• 

theories of stress, settlement and consolidation. 



oo. Hlrbwa.y1 I. (3 :2 :3) 
Prere<iUl&lte: C.E. 231, 3312, and 4315. Route 
1ocat1on, highway planning, traffic engineering, 
geometTIC design, drainage, and earthwork; 
composition, properties, and uses of bituminous 
materials. 

m. Reinforced Concrete. (3 :3 :0) 
Prerequisite: C.E. 333. Study and application 
of the elastic and ultimate strength theories 
o! reinforced concrete design. Topics consldeTed 
are beams; tied and spiral columns; spread 
and combined footings: and preatreased con
crete members. 

'33. structural Delllcn I. (3 :Z :8) 
Prerequl•lte: C.E. 330 and 334. Design In 
homogeneous materlals with SJ)C'Clal emphasis 
on steel for simple structures and the elemen
tary Indeterminate types. 

'35. Simple Theory of ~!nforced Concrete, 
(3:3:0) 

Prorequlslte: C.E. 337. For architect-design 
option majors and others whose preparation to 
enter C.E. 431 Is Inadequate. May not be used 
lu lieu o! C.E. 431 to fulfill requirements. 

For Undergraduates and Graduates 

423. Traffic Enrlneertni:. 12:2:0) 
Prerequisite: C.E. 333 or approval of Depart
ment Head. Studies of speed, volume, acci
dent locations, driver observance of traffic 
control devices, time delay studies. and the 
statistical analysis of data. (Not offered after 
StptembtT, 1964.). 

424. MaterlaJ1. (2:1:3) 
Prerequisite: Junior engineering standing. The 
properties and teats of materials of engineer
ing, with special reference to concrete ma
terials. (Not offered atter September, 1984). 

425. Materials. (2 :1 :3) 
Prerequisite: C.E. 333. The properties and 
tea~ or materials of enclneertng with special 
reference to wood and steel. (Not offered after 
SeptembtT, 1984). 

iii. Relnforced Concrete. (3 :3 :0) 
Prerequisite: C.E. 431. Continuation of C.E. 
131. Topics considered are masonry dams; re
taining walls: beams and girders, tile and 
lolot, two-way flat slab, and edge-supported 
olab floor systems. 

138. Rl&hwa.ys II. (3 :3 :0) 
Prerequisite: C.E. 325, 430, and 431. Design, 
construction, and maJntf!nance of flexible pave
mtJJt and bases: design, · construction, and 
maintenance of rigid pavements; soil-aggregate 
roads and soil stabilization. 

Graduate Civil Engineering 
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13'7. W&ter Supply a.nd Tre&tment. (3:2:3) 
Prerequisite: Registration In C.E. 4315. Con
sumption of water; quality of water; IOUTces 
of supply-streams, lak,a, Impounding· reser
voirs, wells: theory of treatment-coagulation, 
softening, filtration, recarburatlon, aeration, 
chlorination; laboratory work In the chemtatry 
of water. 

438. Sewerace a.nd Sew&&'e Trea.tment. 
(3:2:3) 

Prerequisite: Regletratlon In C.E. 4315. Quan· 
tlty of sewage - both aanltary and storm: 
composition of sewage: construction of sewers 
and sewerage systems: theory of different 
methods of trea~t; laboratory work In the 
chemistry of sewage. 

431>. L&w and Ethics In En&1neerln&'. (3:3:0) 
Prerequisite: Senior standing In engineering 
or approval of Head of Department. Pro
fessional and Industrial problema, contracts, 
specifications, ethics of engineering. 

4311. Structural Deelcn II. (3 :2 :3) 
Prerequisite: c.E. 433 and 431. Design In 
homogeneous and non-homogeneous materials 
for complex structures based on the elastic 
theory. Introduction to principles of ptaet!c 
design In steel. 

4312. Soll Eaglneerln&' II. (3 :3 :0) 
Prerequisite : C.E. 3312. Slope stability, lateral 
earth pressures, pile foundations, bearlng ca
pacity, consolidation and aettlem'ent, and 
earth structUTes. 

4313. S&nJt&ry Englneerln&' Dealp-W&ter. 
(3:1:8) 

Prerequisite: Registration In C.E . 437. The 
design of stTUctures used In collectlon, treat
ment, and distribution of public water sup. 
plies. 

4314. S&nlt&ry Enrt.-rlnl' Dellcn-Bewace. 
(3:1:8) 

Prerequlalte: Registration In C.E. 438 and C.E. 
431. The design of structures employed In 
the collectlon of sanltaTY and storm aewage, 
the treatment of sewage, and Its disposal. 

4315. HydrOlogy, (3:3:0) 
Prerequisite: C.E. 339. Study of the hydrologlo 
cycle-evaporation, precipitation, lnflltTatlon, 
runoff, ground water hydraulics. 

4318. Element& of Hydra.ullc En&'lneerinl'. 
(3:3:0) 

Prerequisite: C.E. 339. Dama; channels and 
pressure conduits; hydraulic machinery: hydro
•lectrlc power. 

4317. Coet Eatlmatlnl'. 
Prerequisite: C.E. 333. 
construction projects to 
pavements; and concrete, 
timber structures. 

(3:3:0) 
Estimating cost& of 
Include earthwork; 
steel, masonry and 

~neral requirements and more detailed information m!liy be found 
m the G.raduate Bulletin. 

The.Department of Civil Engineering offers a graduate program 
leading to the Degree of Master of Science in Civil Engineering. 
Advanced courses in strength of materials, elasticity, structures, 
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fluid mechanics, soil mechanics, together with well-selected sub
jects of a cognate character given in other departments, provide 
the student with the opportunity of electing a balanced program 
of high-level work designed to suit his interests. 

Graduate Course · Descriptions 
511. Advanced Soll En.-lneerln&" Laboratory. 

(1:0:3) 
Prerequisite: Concurrent enTOJlment In C.E. 
5312 or consent of l11J1tTUctor. Laboratory de
tennlnatlon and evaluation of the engineering 
properties of soils. 

531. Advanced Btrenrth of Materials. 
(3:3:0) 

Prerequisite: C.E. 333. St1·esses at a point, 
unsymmetrical bending, tension on ch'Culnr 
aeetlons, streas concentration, torsion on non
cyllndrlcal pieces, thearles of failure. 

1132. Theory of Elasticity. (3 :3 :0) 
Prerequisite: C. E. 333, Math. 331, Math. 332. 
General analysts of stress and of strain, re
la tlonshlp between stress and strain, struc · 
tural applications. 

1133. ThMrv of Ultimate Strenrth Deslcn. 
(3:3:0) 

Prerequisite: C.E 334, 431. Study of the 
theory of plastic design of steel frames and 
of the ultimate strength theory as applled 
to reinforced concrete. 

113f.. Advanced Structural Analysis. (3 :3 :0) 
Prerequisite : C.E. 432, 433. Application of 
statically Indeterminate methods of analysis 
to building fT&mes, arches, rigid bents, con· 
tlnuous truases. 

535. Dama and Reservoirs. (3:3:0) 
Prerequisites : C.E. 4312, 431/i. Selection or 
dam sites. General principles of design of 

earth dams. Flow nets and seepage. Splllway1 
a nd outlet works. 

538. Open Channel Hydraulics. (3:3:0) 
Prerequisite: C.E. 339. Channel geometry and 
para.meters. Uniform and varied now. SPiii· 
ways, bydraullc jumps. 

538. Advanced Water and Waste Treatment. 
(3:2:3) 

Prerequisite: C.E. 437, 438. Study of advanced 
methods of water and waste treatment tnclnd· 
Ing lndustrlai and radioactive wastes. 

539. Flow In Porous Media. (3:3:0) 
Prerequisite: C.E. 4315, Math. 434, registration 
In Math. 435. Flow of homogeneous llqulda In 
confined or unconfined porous formatlona to· 
ward natural outlets or toward wells. Artificial 
recharge of ground water reservoirs. 

5312. Sou Enrtneertn.- rn. (3 :3 :0) 
Prerequisite: C.E. 4312. Specialized toplca In 
the theoretical and practical aspects of foundt· 
lion and earth work engineering. 

5313, 5314. Advanced Work In Specific Fleld1. 
(1 to 6) 

Prerequisites : Graduate standing and approval 
of Head of Department. Nature of course and 
amount of credit depend on the nature of the 
work and the student's lntt'l"est and perform· 
ance. An Individual study course. 

630. Master's RePOrt. (3) 

631·632. Master's Thesis. (6) 
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Department of ELECTRICAL ENGINEERING 

Horoltl Ayltsworth Spuhltr, Heat/ of tht Department 

Professors: 
Mr. Spuhler, Mr. Howton 

Associate Professor: 
Mr. Stenis 

Assistant Professors: 
Mr. Easter, Mr. Seacat, Mr. Wright 

Instructors: 
Mr. Gatlin, Mr. Meeb 

Electrical engineering is that field which is concerned with the 
conversion, transmission, and control of energy in electrical form; 
with the utilization of such energy in the performance of useful 
work; and with the application of related phenomena to the con
trol, transmission, and processing of information. 

The Department offers a program at the undergraduate level, 
leading to the Degree of Bachelor of Science, and an advanced 
one at the graduate, leading to the Master of Science. The basic 
objective of the undergraduate program is to provide the student 
with a broad and deep mastery of the enduring fundamentals 
upon which he can establish his professional career. Toward this 
end, the electrical engineering curriculum emphasizes basic con
cepts, analytical methods, and experimental techniques, rather 
than the acquisition of routine skills. Prerequisites for such train
ing include mathematics, physics, and chemistry; emphasis upon 
mechanics, thermodynamics, electricity and magnetism; and a 
study of the properties of the materials with which the engineer 
must work. Humanistic courses such as English, history, govern
ment, and economics provide breadth and balance for the cur
riculum and strengthen the ability of the student to meet the 
obligations and responsibilities of his dual role of professional 
engineer and citizen. 

The professional program has been arranged to provide training 
in the fundamentals of circuit theory, electronics, electro-magnetic 
theory, and energy conversion. Specialized training in their appli
cation is provided in the laboratory sequence, with emphasis on 
experimental techniques. This work involves individual projects 
which provide the student with training in the planning and exe
cution of experimental investigations; the proper choice and use 
of laboratory equipment; and the evaluation and interpretation of 
experimental data. Technical electives in specialized areas such as 
those of control systems, computers, acoustics, electronic instru
?1entation and solid-state devices, are provided for students whose 
~terests lie in these directions. The approach to the overall cur
riculum is from the standpoint of engineering science, with the 
Purpose of providing the student with the background required 
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for entrance into either a graduate program for continued formal 
training, or a professional career in any of the many specializa
tions open to electrical engineering graduates. 

Admission to junior standing as an electrical engineering major is 
conditioned upon the Department's acceptance of a petition, which 
must be submitted prior to registration for the third year. Such 
acceptance depends upon the grade record submitted after com
pletion of the first two years. It is expected, initially, that an 
overall grade-point average of 2.0 or better will have been achieved 
in all courses taken; that above-average grades will have been at
tained in the mathematics courses taken; and, finally, that a grade 
of C or better will have been made in both E.E. 231, and E .E. 232. 

Each student entering t he elect rical engineering program will be 
assigned a faculty adviser , and will be responsible for arranging a 
course of study with his advice and approval. All students enrolled 
in this program will be required to maintain a grade-point r atio 
of at least 2.0 in their major fields during each semester . Any stu
dent who fails to meet this requirement in any given semester 
must fulfill a program outlined by his faculty adviser before be
ing allowed to proceed. 

Courses in Electrical Engineering 

A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

F or Undergraduates 

%31-131. Principles of Electrical Engineering. 
(3:3:0) 

Pttrequlslte: Concurrent enrollment In Math. 
335. Fundamental principles of electric and 
magnetic circuits. Magnetic properties of Iron 
and steel. Induced and generated electromotive 
force. Forces on conductors. Fundamentals of 
alternating current circuits. Fundamentals of 
rtslstsm:e Inductance, and capacitance. Net
work theor~, resonance phenomena, coupled 
circuits, analysis, three-phase circuits. and 
oon-slnusoldal waveforms. 

331l. Elect..onlca I. (3 :3 :0) 
Prmqutolte: E. E. 3323, 232. Principles and 
methods or analysis of high vacuum t ubes, gas 
lubes, rectifiers, photo-tubes, semiconductor 
diodes, and tranalatora. 

3312. Electronlc1 II. (3 :3 :0) 
Prerequ111te: E.E. 3311. Vacuum tube and 
translator amplifiers, osclllators, modulatora, 
demodulators, frequency converters, and wave
sbaplng clrcutta. 

3JU. Circuit Theory I . (3 :3 :O) 
Prerequlalte: E.E. 232, 3323. Transient be
havior of elect'rlcal circuits and other physical 
Sf•lems. · Application of dl!terentlai equation 
l bd Laplace transformation techniques. Initial 
~ndltlons and Initial and final value theorems . 
• ~:'• energy-storage systems, double energy
du 1a,ge systems, and coupled systems. Intro-

c on to transfer functions. 

3322. Circuit Theory II. (3 :3 :0) 
Prerequisite: E.E. 3321. Generalized matrix 
formulation of the network problems. Two
port networks and parametric formulation. The 
filter problem, tilter types and application to 
!titer design. Introduction to the synthesis 
problem. 

3323. Methods of Circuit Analyel•. (3 :3:0) 
Prerequisite : E .E. 232, Math. 336. Rigorous 
treatment ot the mathematical methOds avail
able a.nd applicable to the analysis or llnear 
cir cuits, applications ot determinants, matrices, 
linear transformations, vector analysis, com· 
plex variable, Four ier series, and Integrate. 

3331. Measurements Laboratory. (3:0 :9) 
Prerequisite: J unior standing In engineering. A 
laboratory course to accompany third-year 
basic courses In electrical engineering. Detailed 
experimental study ot the measurement prob
lem. Projects aaslgned to correlate with the 
m aterial presented In electronics, network 
theory, and electromagnetic theory. Use of test 
equipment and measurement devices. 

3332. Experimental Laboratory. I. (3:0:9) 
Prerequisite: E.E. 3331. A laboratory course to 
accompany third-year basic courses In elec
trical engineering. Projects assigned to cor
relate with th~ theory presented In second-se· 
mester j'unlor coursea. 

3341. Eleetromacnetlc Theory I. (3:3:0) 
Prerequisite: Junior standing In engineering. 
General treatment of static electric and mag-
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netlc field• from the vector viewpoint. Laws 
of Coulomb, Ga.uu, Ampere, Blot a.nd Sa.vs.rt, 
a.nd Fa.ra.da.y. Pol1Bon•1 a.nd La.pla.ce's equa.
tton1. Development of Ha.xwell'a equations In 
dlcterentla.1 a.nd Integral form. 

33fZ. Eleetromacnettc Deory n. (3:3 :0) 
Prercqul1lte: E . E. 33U. Genera.I solutions for 
Ha.xwell's equations. Traveling wa.vea In sca.!a.r 
media.. Bouuda.TY condition• a.nd con1tra.lnts 
Impaled by bounding 1urta.ces. Guided wa.vea In 
thre~ dlmen1lon1. Dela.lied treatment of the 
one-dlmen1lona.I cue. 

3361. Dtumlnatlon. (3:3:0) 
Prerequisite: Ha.th. 132, 6 semester hours of 
physic•. Buie theory a.nd modern methods of 
mumlnntion. Design considerations. 

For Undergr aduates and Graduates 

t311. Ana.tor and Dlcital Computation. 
(3:3:0) 

Prncqulslte: Senior ata.ndlng In engineering. 
An Introductory treatment of analog a.nd dig· 
Its.I computers. Ctrcult types a.nd components. 
Number systems. Opera.tlona.1 techniques. Stor
age devices. Input-output equipment. Pro· 
gra.mmlng. 

4311. Elcotronlct JU. (3:3:0) 
Prerequisite : E.E. 3312. Electronic systems for 
the processing a.nd transmission of Information. 
Appllca.tlou of matrix, t opologlca.l, a.nd signs.I· 
flow-graph methods to 1ystcm analysis. Intro· 
ductlon to non-linear a.nd tlme-va.rytng linear 
systems. Effects of noise a.nd sa.tura.llon In 
electronic syfttem1. 

4333. J!:xpertmental Laboratory n. (3:0:9) 
Pr~requlslte: E.E. 3332. A ·Jabora.tory course 

to a.ccompa.ny fourth-year courses In electr1ca1 
engineering. Projects a11lgned to correlate the 
theory presented In flrat-1emester senior 
courses. 

4343. Enero Tranemt111oo. (3:3:0) 
Prerequisite : Senior standing lo electrical en
gineering. Theory a.nd a.ppllca.tton of tra.n.m11. 
alon lines a.t power, signal, and high fn
quencle1. 

4361. Enero Oonver81on I. (3 :3 :O) 
Prerequisite: Senior standing In electrlcal en
gineering. Elements or energy convenllon ap
plied to direct current a.nd a.lterna.ttng currnt 
static nnd rota.ting machinery. Tbeoretleal 
study of transient a.nd steady state operatlllg 
characteristics of machines with appUcatlOlll. 
Symmetrical components. 

4362. Enero Conver1lon n. (3:3:0) 
Prerequisite : E.E. 4351. Elements of energy 
~onverslon applied to a'ltematlng current rotat· 
Ing machinery with application to salient p0le 
synchronous machines, and Induction machlnet, 
both single and multiphase; and to bala.netd 
and unbalanced short circuits. 

4363. Feedback Control Sye~me. (3:3:0) 
Prerequisite: E.E. 4351. An Introductory coune 
In the theory of automatic control s7atema. 
Transfer function• and block diagrams. Buie 
servo cha.racterlatlca. Frequency responae and 
correlation with time response. Compensation. 
Stablllty criteria. Optimum reaponse Criteria. 

4364. Acoustics. (3 :3 :0) 
Prerequl1lte: Senior standing In engineering. 
General nature of the acoustics problem. R&dl· 
a.ting systems. Dyna.mica! ana·Jogles. Micro
phones and other transducers. Acouatlc meu· 
urementa. 

G raduate Electrical Enginee ring 

General requirements and more detailed information may be found 
in the Graduate Bulletin. 

The Department offers a graduate program leading to the Master 
of Science Degree. Its objectives are to provide advanced fonnal 
training in the application of fundamental concepts in the investi· 
gation of new problems; to deepen the understanding of such con· 
cepts; and to acquaint the student with the methods and tech· 
niques of both fundamental and applied research in the engineer· 
ing sciences. Emphasis is placed on the research program, and the 
course work is planned to provide the formal background required 
for the successful completion of the research investigation. Pro
grams in network synthesis, solid-state circuits, analog and digital 
computers, microwave systems, and direct energy conversion are 
available. The facilities of the Data Processing Center and the In· 
stitute of Science and Engineering supplement those of the De
partment for programs which are interdisciplinary in scope. 



Graduate Course Descriptions 

6311-631!. Automatic Control 8y1tem1. 
(3:3:0 ea.ch) 

pmequtstte: E .E. 4353 or equivalent. Quantl· 
tattve study of closed-loop automatic control 
1y1tem behavior. Relation between tn.nslent 
and ateady-state performance. System ayn
Uiuls tor prescribed deslgT> criteria. 

1313-G3H. Two-Port Network Theory and 
l!olld·State Eleetronlca. (3 :3 :0 each) 

Prenqutslte : B. S. In E. E . or consent ot ln-
1tructor. Two-port network theory, passive &nd 
active two ports, physical proce88es In semi· 
conductors, circuit models of tra'nstators and 
diode>, transistor pulse circuits, linear ampll
(le:s, practical applications and limitations of 
tranolators, selected topics (breakdown diodes, 
drift transistors, photosensitive d evices, etc.) 

&317. Advanced Transients. (3:3:0) 
Prerequisite: Graduate standing In electrical 
engineering. •rranslent analysis using transform 
methoda wltb emphasis on physical Interpret&· 
tlons. Lumped constant linear approximations. 
Lap!~•. Fourier transformations. Convolution 
procHses In real and complex domains. Z trans
forms. Applications to sampled data systems, 
difference and cyclic switching. 

6318. Pulse and Timing Circuits. (3 :3 :O) 
Prenqutslte: Graduate standing In electrical 
enrlneertng or consent of Instructor . Electron 
dtvlcea as switching elements. R·C coupled 
clrcultr, multlvlbrators (bistable, monostable 
&Jld astable). Sweep circuits, pulse transform: 
ers, blocking osclllators, lines and pulse-form
log networks. 

&319. Electronic Circuits and Systems. 
(3:3:0) 

Prerequisite: Graduate standing In electrical 
engineering or consent of Instructor. Funda
mentals of lln~ar amplifiers, speed of step re
aponsu (aag, overshoot, etc. ) , distributed 
ampll!lers. ataf!;ger-tuned amplifiers, synchro
nou1-tuned amplifiers. double-tuned tnterstages, 
physical analogies, design procedures, circuit 
nolst, calculation ot noise figure. 

5321. Dlsttal Sy•tem1. (3 :3 :0) 
PrerequJatte: Graduate standing In electrical 
engineering. A detailed treatment of the con
cepta and procedures Involved In the logical 
deatgn of digital systems. Boolean algebra and 
applications. Application equations. Memory 
uolta. Input-output equipment. Arithmetic 
untta. The general design problem. 

13%:1-6323. Advanced Network Theory 
I and JI. (3 :3 :0) 

Prerequisite: Graduate standing In electrical 
enctneertng or consent of Instructor . Theory of 
lwo-termJnal and four-terminal networks, lm
Ptdancc tra11stormat1on, Foster's theorem and 
tltenslons, conventional and lattice filters, 
"IUlllun, network design and synthesis , ap
PllcaUon of network theory to vacuum-tube 
ctrcutta. 
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15324. S:vmmetrtcat Comp0nent1. (3 :3 :0) 
Prerequisite: Graduate standing In eleetrlcal 
engineering or consent of Instructor. The theory 
of the method of symmetrical components la 
reviewed and supplemented In detail; related 
comp0nents &Te described, and !be method le 
3.PPlled to tbe calculation of voltage and cur
rents In complex systems under condition• of 
fault and unbalanced loading. Tbe symmetrical 
component Impedance• ot machines are detlned 
an:I catculated, also the zero sequence Imped· 
ance of lines and cables. 

5325. Information Theory. (3 :3 :O> 
Prerequisite: GTaduate standing In electrical 
engineering. Probability theory of tlnlte sys
tems. Genera"l properties of channels ot various 
types. Transmlaalon of Information. Discrete 
channels with and without memory. Coding 
theorems. 

15331. Theoretical Inveet1gaUon1 In Enctneer-
tnc Appllcatlon1. (3 :3 :0) 

Prerequisite : Graduate standing In engineering. 
An Individual study course Involving a rigorous 
theoretical lnveatlgatlon of some aspect of an 
engineering problem ot current Interest. A 
formal report Is required. 

533Z. Experimental Inveattgatlon In Enctneer-
lng Application. (3:0:9) 

Prerequisite: Graduate standing In engineering. 
An Individual study course Involving an experi
mental Investigation of aome aspect ot au en
gineering problem of current Interest. A formal 
report Is required. 

15341-53•2. Advanced Eleetromasnetlc Theory 
I and II. (3 :3 :0) 

Prerequisite : Graduate standing In electrical 
engineering or consent of Instructor. Rigorous 
treatment of the boundary-value problems en
countered In the analysts ot systems for guid
ing electromagnetic waves. Reduction of wave
guide and obstacle problems to equivalent net· 
work problems. 

53151. Electric Power Syatema. ( 3 :3 :0) 
Prerequisite : Graduate standing In electrical 
engineering or consent of Instructor. Line con
stants, Jong-line equations, power-circle dia
grams, traveling waves, system stability, line 
construction, corona.. 

15315Z-li3153. Advanced ElectTlc&I Machine 
Theory I and n. (3:3:0) 

Prerequisite: Graduate standing In electrical 
engineering or <.'Unsent of Instructor. A rigorous 
exposition of machine theory. Application of 
the methods of Doherty, Nickle, and Park to 
many problems. Direct and quadrature tran
sient currents by operational calculus methods. 
Space and time harmonics of magneto-motive 
force. Emphasis Is on operation, but design 
factors such as flux plotting &Te considered. 
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Math. 132 
Math. 231 
Eng. 131 
G1'pb. 131 
Phys. 143 

Anal. Geom. 
Calculus I 
Col. Rbet. 
Engr. Grph. 

ENGINEERING. PHYSICS CURRICU L UM 
Bachelor of Science in Engineering Physics 

SEMESTER lat. 2nd. SOPH OMORE YEAR 
3 Math. 335 Math. for Engrs. 
3 Phys. 242 Prln. of Physics ill 
3 C. E. 233 Statics 
3 E. E. 231 P rln. of E. E. I 

Prln. of Physics I 4 Chem. 141 Gen. Chem. 

SEMESTER 

P.E., Band, or Basic ROTC P.E., Band, or Basic ROTC 
Math. 232 Calculus II 3 Math. 338 Math. for Engrs. 
Math. 331 Calculus III 3 Math. 4318 Finite Math. Struc. 
Eng. 132 Col. Rbet . 3 C. E. 332 Dynamics 
Grpb. 132 Engr. Grph. 3 E. E . 232 Prln. of E. E. II 
P hys. 241 Prln. of Physics II 4 Chem. 142 Gen. Chem. 
P.E., Band, or Basic ROTC P.E., Band, or Basic ROTC 

SUMMER SESSI ON 
M. E. 3321 
Phys. 335 

JUNIOR YEAR 
Phys. 312 
Phys. 337 
Ch. E . 330 
Math. 434 
Hist. 231 
Govt. 233 
Phys. 313 
Phys. 338 
Phys. 341 
Hist. 232 
Math. 435 
Govt. 234 

- -
Tot al credit hours 1e•• 16** Tota:! credit h ours 

FIRST TERM SECOND TER M 
EngT. Thermodynamics 3 C. E. 333 Strength of Materials 
Elec. & Magnetism 3 Phys. 336 Elcc. & Magnetism -
T otal cr edit hours 6 Total credit hours 

SEMESTER l at. 2nd. :SE.NIOR l'EAR SEMESTER 
Atomic Physics Lab. 1 Phys. 434 Mechanics 
Intro. to Atomic Physics 3 Cb. E. 4371 Nuclear Engineering 
Engr. Mat. Science 3 M. E . 4314 Fluid Dynamics 
Advanced Ca·Jculus 3 E . E . 4311 A nalog and Digital Comp. 
Hist. U.S. t o 1865 3 Elective (Humanity) 
Amer. Govt., Org. 3 
NucleaT Physics Lab. 1 Phys. 435 Mechanics 
Intro. to NucleaT Physics 3 P hys. 433 439, or 432 
Electronics 4 M. E. 4315 Heat and Mass Transfer 
H ist. of U.S. Since 1865 3 E. E. 4353 Feedback Control Systems 
Advanced Calculus 3 Elective 
Amer. Govt., Fune. 3 

- - T ota1 credit hours 
T otal credit hours 16 17 

M.tntmum. hours required tor graduatton - 14:0 and P.E.. Band. or B aste ROTC 
• see Pace 8 :tor Alternate FTeebD1&.n Yea r 

• •Jl::Xcl u.lve o :t P.:m .• Band. or Baa fa ROTC 
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3 
3 
3 
3 
3 

3 
3 
3 
3 
3 - -

15 15 



Engineering Physics / 41 

E N G I N E E R I N G p H y s re s 
Henry ThomtU, Head of the Deportment 

Staff: DEPARTMENT OF PHYSICS 

Professors : 
Mr. Thomas, Mr. Merrymon, "Mr. Schmidt 

Associate Professors: 
Mr. Day, Mr. Gott, Mr. Sandlin 

Assi5tant Profe55ors: 
Mr. Basford, Mr. Gardner, Mr. Mann, 
Mr. Phillips 

Instructor: 
Mr. Henson 

The program leading to the degree of Bachelor of Science in En
gineering Physics is primarily one of engineering science, and is 
administered by the Department of Physics, in the Schools of Arts 
and Sciences and Engineering. 

The curriculum provides adequate preparation for students who 
desire careers in either scientific research or in engineering de
velopment. Its first purpose, however, is their preparation for 
positions which require both a thorough, and a broad understand
ing of basic physical principles, and a clear conception of the 
methods and techniques involved in the application of these prin
ciples. The program, therefore, is one which includes course work 
in intermediate arid advanced physics, supplemented by a firm 
grounding in mathematics and fundamental engineering. 

The course of study includes work in the areas of mechanics, elec
tricity and magnetism, thermodynamics, fluid dynamics, electron-· 
ics, and contemporary physics. 

Courses in Physics 

A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 
141, 142. General Pby1lc1. (4:3:3) 
A renerat courae In beginning pby11c1 covering 
lllechanlca, heat, aotl'Dd, electricity and mag
neuam, tight, and mOdern physics. 

143, l'rliclple.'J of Physics I . (<&:3 :3) 
~requisite : Parallel enrollment In Math. 231. 
4UO.etn~Uce, dynamics, conservation laws, wave 
~Uon, tluJd1, kinetic theory and lhermo
..,1WDlca. 

2111-218. Pbyllical Meuurementa. 
c1:0:2 eaeh) 

Must be taken parallel with Pbya. 235-236. 

235. EnstnM11ng Phyalca. (3:3:0) 
Prerequlalte; One year of high ..chool or college 
phyalcs and Math. 231. Klnemauca, dynamics, 
conservation tawa, rotational motion, elaatlc 
properties of materials, periodic motion, fluids, 
heat and lhermodynamlca, and wave motion 
and sound. 
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238. Engineering Physics. (3 :3 :0) 
Prerequisite: Phya. 235. Geometrical and physl· 
cal optic•. electric and magnetic fields, di· 
electrics, cuTrent electricity, magnetic proper· 
ties ot materials, electromagnetl•m, and atomic 
and nuclear phenomena. 

237. T~~hnlques of Photography. 
(3:2:3) 

Prerequisite: Sophomore standing and approval 
of Instructor. A course In fundamental proc· 
esaes and techniques of photography tor those 
who will tater need photography as a scientific 
tool. May be taken by majors and minors but 
wtll not apply toward physic• requirements. 
Additional time needed tor darkroom process· 
Ing to be arranged. A $20 tee tor materials la 
required. 

241. Principles Of Ph)'Sk• II. (4::1:3) 
Prerequisite: Phys. 143 and parallel enrollment 
In Math. 232. Electric and magnetic fields 
dielectrics, magnetic properties ot materials. 
electromagnetism, geometrical and physical 
optics. 

2'2. Principles of Physics ID. (4:3:3) 
Prerequisite: Phys. 241. A study ot atomic and 
nuclear phenomena. 

312, 313. Atomic, Nuclear Pbyalcs Laboratory. 
(1:0:3 each> 

Prerequisite: Parallel enrollment In Phys. 337, 
338. Approval ot Instructor. Credit wilt be 
given tor either or both semesters. 

314-315. Intermediate Laboratory. (1:0:3) 
Prerequisite: Phys. 242 or equlva-lent and Jun· 
lor standing. A tab:lratory cou1·se In baste pbys
lcat prlnclples. 

331. Optics. (3:2:3) 
Prerequisite: Phys. 242. Major emphasla of 
course on physical optlcs. 

335, 338. Electricity and Mapetlsm. 
(3:3:0 each) 

Prerequisite: One year ot physics and Junior 
atandlng. Electrostatics, dielectric theory, La
place's equation, transient and A. C. circuits, 
magnetic fields, vector potential, magnetic 
materials, and electromagnetic theory, 

3:17. lntruducllon to Ammie Pbyslct. (3:3:0) 
Prerequisite: One year of physics and Junior 
standing. 

338. Introduction to Nuclear Phyalu. (3:3:0) 
Prerequisite: One year ot physics and Junior 
~landing. 

341. Electronics. ( 4 :3 :3) 
Prerequisite: Phys. 335. A general COUl'I• In 
electronics stressing the fundamentals ot •lee· 
tron tubes and the application ot theae lubts 
In Instruments and apparatus that are or pr1. 
mary Importance In the physical sciences. 

For Undergraduates and Graduates 

432. 'J.'hermodynamks. (3 :3 :0) 
Prerequisite: Phys. 242 or equivalent and Malb. 
335. First and second laws of thermodynamics, 
entropy, equations of state, thermodynamics 
functions. 

433. Statistical Mechanics. (3 :3 :0) 
Prerequisite: Phys. 242 and Math. 335. Prob· 
ability and law ot entropy, Maxwell-Boltzmann 
statistics, Ferml·Dtrac statistics , Bose-Elnlltla 
statistics and applications. 

434-434. Mechanics. (3 :3 :o each) 
Pre...equlslte: Phys. 242 or equivalent and Math. 
335. Statics, kinematics, and dynamics ol rigid 
bodies Including Euler's equations, damptd 
and forced vibrations, Lagrange's equatlo111, 
Hamilton's equations, special relativity. 

439. Solid-State Physics. (3 :3 :0) 
Prerequisite: Phys. 335, 336, and Math. 335 or 
consent ot Department Head. Sp•clflc ball 
of solids, Ionic conductivity, ferro·electronle1. 
band theory ot solids, seml-conductol't ud 
transistors, ferro-magnetism. 

4121. Engineering Physics Seminar. (1:1:01 
(Formerly E.sem. 41!) 

Prerequisite: Approval of department. The In· 
vestlgatlon and study of engineering prob1tm1 
of special Interest and value to tbe 1tud'°l 
Mo.y be repeated for credit. 
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Depa rt men t of INDUSTRIAL ENGINEER 1· NG 
and ENGINEERING DRAWING 

RichorJ Albert Dudek, Head of the Department 

INDUSTRIAL ENGINEERING STAFF 
Professor : 

Mr. Dudek 
Associate Professors: 

Mr. Jenkins, Mr. MacKenzie 
Assistant Professor: 

Mr. Ayoub 
Instructor: 

Mr. Miller 

ENGINEERING GRAPHICS STAFF 
Professor: 

Mr. Perryman 
Associate Professors: 

"Mrs. Atkinson, Mr. Lindenmeier 
Assistant Professors: 

Mr. Graham, Mr. Power 

,. Part-time 

Industrial engineering may be defined as the application of engi
neering methods and the principles of scientific analysis, to work 
and work systems. It is based upon the early works on scientific 
management by Frederick W. Taylor, and those on motion study 
and methods analysis by Lillian M. and Frank B. Gilbreth. In
dustrial engineering began as a profession during the early 1900's, 
and has advanced rapidly since World War II. 

To quote the American Institute of Industrial Engineers: "Indus
trial engineering is concerned with the design, improvement, and 
installation of integrated systems of men, materials, and equip
ment. It draws upon specialized knowledge and skill in the mathe
matical, physical, and social sciences, together with the principles 
and methods of engineering analysis and design to specify, predict, 
and evaluate the results to be obtained from such systems." In
dustrial engineering is used most widely in manufacturing fields, 
but contributes and is growing in use in such areas as engineering 
sales, farm management, home economics, hospital work, surgery, 
hotel and restaurant operation, retail store operation, architecture, 
construction work, regional planning, mail order selling, and var
ious branches of the Federal Government. The curriculum is de
signed to equip the student for graduate work, as well as the pro
fessional pursuits mentioned above. 

The typical industrial engineer is often employed in an advisozy 
capacity, usually on the management staff of an organization. His 
duties include such things as the design of systems for obtaining 



FRESllJILUI' !iEAB• 
Kath. 132 
Math. 231 
Eng. 131 
Grph. 131 
Phys. H3 

INDUSTRIAL ENGINEERING CURR I CULUM 
Bachelor of Science in Industrial Engineering 

SEMESTER lat. Znd. SOPHOMORE YEAR SEMESrER 
Anal. Geom. 3 Math. 335 Math. for Engra. 
C&lculua I 3 Phys. 2i2 Prln. of Physics ill 
Col. Rhet . 3 C. E. 233 Statics 
Engr. Grpb. 3 E. E . 231 Prln . of E . E. I 
Prln. of Physics I 4 Chem. Hl Gen. Chem. 

P .E ., Band, or Basic ROTC P.E., Band, or Basic ROTC 

Math. 232 Calculua n 3 Math. 336 Math. for Engra. 
Math. 331 Calculus III 3 Math. 4318 Finite Math. Struc. 
Eng. 132 Col. Rhel. 3 C. E . 332 Dynamics 
Grph. 132 Engr. Grph. 3 E. E. 232 Prln. of E. E . II 
Phy a. 241 Prln. of Physics Il 4 Chem. 142 Gen. Chem. 
P.E., Band, or Basic ROTC P .E ., Band, or Ba•lc ROTC 

SUMMER SESSION 

I . E. 3311 
I . E . 3315 

.JUNIOR YEAR 
I . E . 3331 
I.E. 3325 
M . E . 3321 
AccL 231 
Psy. 330 
I.E. 417 

I.E. 3334 
I . E . 33U 
I.E. 3351 
Ch. E . 330 
Elective 
Hist. 231 

- -
Total credit hours 16 .. 16 • • Total credit hours 

FIRST TERM smoND TERM 
Prfn. of I. E. I 3 I .E. 3321 Prln. of I. E. ll 
Indus. Statistics X 3 Eco. 235 Prln . ot Eco. 

-
Total credit hours 6 Total credit hours 

SEMESTER let • 2nd. SENIOR YEAR SEMESTER 
Work Anal. a nd Des. I 3 I.E. 4334 Work Ana l. and Dea. ill Indus. Statistics ll 3 
Engr. Thermodynamics 3 Elective (Technical) 
Indus. Acct. for Engr&. 3 Bua. Law 339 Bus. Law ll 
Pay. In Bus. I: Indus. 3 Govt. 233 Amer. Govt., Org. 
Indus. Statistics Lab. 1 Elective (Humanit y ) 

Work Anal. and Des. ll 3 
Work Control I 3 I.E. 4221 Spec. Prob. ln Indus. Engr. 
Production Design I 3 I . E . 4361 Indu11. E ngr. Design 
Engr. Mat. Sclenee 3 Elective (Technical) 
(Technical) 3 Govt. 234 Amer. Govt., Fune. 
H ist. U.S. lo 1865 3 H ist. 232 Hist. U .S. Since 1865 

- -
T otal credit boura 16 18 Total credit hours 

Jr41ulmum houra requlred f'cr graduation - 14.0 and P .E •• B and, or s .. 1c ROTC 
• s ee Pace 8 for Alt.l'n&to rr.eh.tnan Year 
••JC.zctuelv• of' P.m .• D&a.d, or Daa10 ROTC 

lat. Ind. 
3 
4 
3 
3 
4t 

3 
3 
3 
3 
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- -
17 .. 16•• 

3 
3 

-
6 

lat. 2nd. 
3 
3 
3 
3 
3 

2 
3 
3 
3 
3 - -

15 14 
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maximum utilization and control of the resources of the organiza
tion; the determination of cost, quantities, and quality standards 
for operations; the determination of schedules and standard times 
for the performance of specific jobs while maintaining a rigid con
trol of quality; the determination of the layout for physical facili
ties ; and the establishment and administration of such programs 
as job evaluation, wage incentive, training, safety, and suggestion 
systems. The industrial engineer must understand both employee 
and operating problems, for he is in contact with supervision and 
labor in regard to improvements which will benefit both groups. 

The curriculum of industrial engineering includes a core of basic 
courses in mathematics, drawing, physics, chemistry, English, eco
nomics, and psychology, as well as the basic courses in mechanical 
and electrical engineering, and engineering mechanics. 

All industrial engineering majors are encouraged to take I .E. 311, 
Computer Programming Techniques, during the sophomore or the 
first semester of the junior year, since many problems presented in 
advanced courses can be solved best with the aid of an electronic 
computer, and the student is expected to make use of this facility. 
The departmental courses include the basic principles of industrial 
engineering, industrial statistics, work systems analysis and de
sign, work control, and production design. Problems with which 
these courses deal are, primarily, those of cost, quality, and quan
tity of work. Their solution involves organizing, planning, coordi
nating the effective utilization and control of money, materials, 
facilities and personnel; and requires the consideration of human 
and economic, as well as technical, factors. 

It is highly desirable that the student's accomplishment be of the 
best quality. While he may receive a grade of D at junior or senior 
level in one single course with impunity, any additional courses 
in which he has received a grade of D must be repeated. 

Special programs sponsored by the Student Chapter AIIE and 
Alpha Pi Mu, the national honor society, as well as organized de
partmental seminars, supplement course instruction, thus keeping 
the student informed of latest developments in the growing field 
of industrial engineering. 

Courses in Industrial Engineering 
A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 

311. Computer Prosrammlns Techniques. 
<1:1:0) 

~l'!qula!te: Consent ot Instructor. Program
~;';,,toc~nlques tor digital and analog com-

'330. Industrial Re!&tlona &nd Wage Policies. 
p (3:3:0) 
rertqulalte: I.E. 332 or parallel r egistration. 

A study of the policies and practices of lndue
trla! organizations reiatlve to employees. Em
phasis Is on responsibility of the personnel de
partment In recruitment, maintenance of 
personnel, training new workera. working con
ditions. remuneration, handling of grievances, 
job evaluation, merit rating, pension plans. 

•332. Industrial Orsanlzatlon and Manase-
ment. (3 :3 :O) 

Prerequisite: Junior standing. A study of mod
em manufacturing management. Forms of 
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ownership, financial aourcu; organization 
chart.a; plant location and types of buildings: 
design of manufactlrl"lng proceHes: use of mo
tion and time study In the management field; 
principles and methods of quality, production, 
and Inventory control: wage and salary pol
icies. 

3315. Safety Enctneerlq. (3:3:0) 
Prerequlalte: Junior atandlng In engineering or 
bualness management. Principles of safety en
gineering aa applied to Industrial situations. 
Coata of accidents, accident prevention meth
ods, Industrial safety programa, frequency and 
oevmty rates, protective equipment, jigs and 
fixtures, accident Investigations and reports, 
student reports on related safety subjects. 

33'1. Productton Planning and Control. 
(3:3:0) 

Prerequl•lte : I.E. 3311 or equivalent. Contrc-1 
functions: typea of production and types of 
control; forecasting and estimating: basic In
formation required for control; Initiating pro
duction control; flow control; block and load 
control. Reproduction of forms and communi
cations systems, relationships of product con
trol department with other departments. Value 
of production control. L inear programming ap
plications to production control. 

338. Elements of Jlfethoda Analysla. (3 :Z :3) 
Prerequisite: Non-major student and consent 
of Instructor. Science and work, the work llY3-
t0m, work simplification, operation analysis, 
fonna control and design. :Methods Improve
ment techniques and principles of effective 
work. A survey of work measurement, work 
sampling, and Inventory control. Applications 
to many areaa, aa bualnen concerns, the home, 
the farm, the h ooplta1, etc., will be considered. 

3311. Principles of lndu1trlal Engineering I. 
(3:3:0) 

Prerequisite: Math. •318. Consideration of the 
organization through ayatema approach. :Man
agement objectlvea, decision theory, "model" 
formulation , and Introduction to operations re
search techniques. 

3315. Industrial Statlatlca I. (3 :3 :O) 
Prerequisite: Math 232. Elements of Industrial 
sta.tlstlcs; desc:Tlptlve statistics, probabl-Jlty, 
and quality control. 

3321. Principles Of Industrial Engineering Il. 
(3:3:0) 

Prerequisite: I.E. 3311 and 3315. Continuation 
of opera.lion& research techniques. Study of the 
principles and theories of quantitative methods 
tor analysis of work systems. 

33215. Industrial Stattatlcs Il. (3 :3 :0) 
Prerequisite: I .E . 3315 or equivalent. Sta.tls
tlcal Inference techniques and appllca.tlons to 
work systems. 

3331. Work Ana.lyala and Deelgn I . (3:Z:3) 
Prerequisite: I.E. 331:> and 3321. Principles 
and techniques o! anatyals of work measure
ment, engineering economy, and work flow 
wltb applications of design for better work 
systems. Emphasis on methods and measure
ment. 

:1334. Work A.nalyala and DMlgn n. (3:3:0) 
Prerequisite: I .E . 3331. ContlnuatJon of work 
ana.lyels and design. Emphasis on engineering 
economy analysis. 

3341. Work Oontrol I. (3:3:0) 
Prerequisite: I.E. 3331. Basic designs of work 

control systems. Emphasis on forecutlag; 
materla·I and product control. 

33111. Production Deelgn I. (3 :2 :3) 
Prerequisite: I.E . 3331. E lements of machlnet 
and manufacturing processes, metal removal 
theory ; principles of machine tool design; In· 
troductlon to automation principles and dulgn. 

For Undergradua.t.es and Graduates 

41'1. Industrial Statllltlcs Problem Labonlo17. 
(1:0:3) 

Prerequisite: Parallel r egistration In I.E. 3315, 
3325 or 5317, a.nd consent of Instructor. Ex· 
pertmental study of statistical tecbntqu.,. 
Problem design and data analysis. 

•4zt. Materials Rtuulllng. (2 :Z :O) 
Prerequisite: I .E . 3331 and 3351. A study or 
the various types of materials handling, IUdt 
as railroads, trucks, elevators, conveyors or 
various types, and the a.ppllcatlon of the proper 
type to various materla.ls handling problem•. 

439. Analyela of Induatrtal Operatto111. 
(3:3:0) 

Prerequisite: I .E . 3315 or equivalent. Introdue· 
tlon to operations resea.rch technlque1. StudJ 
ot the applications o! quantitative metbodl for 
amrlysl• of Industrial operating problem1. 

4ZZ1. Special Problems In lnduatrlal :Engi-
neering. (Z:Z:O) 

Prerequisite: Graduating Industrial englneeJ!nf 
seniors. A practical 11olutlon Of a. variety of 
problems which the lndustr.tat engineer may bt 
expected to encounter In hi• work. Problem 
cover the following subjects: plant layout; pro· 
ductlon planning : engineering economy; melli· 
ods Impr ovement; materials handling; and 
other Industrial engineering problems. 

4311. Automatic Data Proceaalns 8Jltenu. 
(3:3:0) 

Prerequisite : Junior standing and consent ol 
Instructor. Introduction to automath: data 
processing systems, types of equipment, pro
gramming procedures, principles of proceu1ng 
In systems design for computer a.ppllcatlon• ID 
lndustcy. 

4331. Individual Studle9 In Induatrl&I Ensl-
neertng. (3:3:0) 

Prerequisite : Senior standing In lndustrlal ea· 
glneerlng. To be uaed by the student far Inell· 
vlduat studies In adva.nced Industrial engineer· 
Ing fields. May be Tepeated. 

4334. Work Analyala and Design m. (3:S:S) 
Prerequisite : I.E. 3334. Conttnuat1011 of wort 
ana.lysls and design. Emphasis on work tl01I 
design. 

4341. Work Control n . (3 :3 :0) 
Prerequisite: I .E . 33U. Continuation of wort 
control. Emphasis on Inventory tbeo!J, 
"model" !onn.utatlon of work control systems. 
etc. 

43111. Production Design Il. (3 :2 :3) 
Prerequisite: I .E . 3351. Continuation of P'°.j 
ductlon design. Emphasis on automation an 
automatic controls. 

4381. Industrial Englneertns Deslrn. (3:~~ 
Prerequisite: Graduating Industrial en'l\' nil 
Ing seniors. Design of a. complete opera aUon 
organlza.tlon with emphasis on the appllcit. 
ot theories covered In previous coUTSe wo 

• These oouraes wlll be offered !or the last time In the 1963-8• school year. 
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Graduate Industrial Engineering 

General requirements and more detailed information may be found 
in the Graduate Bulletin. 

The Department of Industrial Engineering offers advanced study 
in the. areas of: work analysis, work management, production 
analysis, control systems and systems analysis. 

The course selection for the Master of Science Degree in Indus
trial Engineering may be arranged to meet the interests of the 
individual student. For those desiring minor work, suitable cognate 
work can be taken in other branches of engineering, mathematics, 
physics, industrial psychology, and industrial management. 

Graduate Course Descriptions 

51.Z. Indu1trlal Engineering Graduate Semi-
nar. (1:1:0) 

Prerequisite: Graduate titandlng and consent 
ot lmtructor. Dlscuaslon wHI concern present 
ruearch belnJ conducted In the Industrial 
eog!neerlng field. Other special topics wm 
allo be considered. 

631. Advanced Work Meaeurement. (3:Z:3) 
Prerequisite: Graduate standing and consent 
ot Instructor. Measurement of varia ble type 
Jobs, a critical analysis of mlcromotlon study, 
memomotlon atudy; chronocyclegrapb; other 
tllmlng techniques and work sampling. 

UZ. Standard Dat& Systems. (3 :Z :3) 
Prerequlalte: Graduate standing and consent 
ot Instructor. Concepts of standard time data 
and atandard data systems, consideration of 
company, commercial, and statistical standard 
data ayatems: use of multi variable .charts 
and nomographs. 

634. Enctneerln&' Controls for Industrial 
Safety. (3 :3 :0) 

Prerequisite: Graduate stnndlng and consent 
ot Instructor. The design of the Industrial 
1&fety program under widely variant conditions 
through proper combination of accident contTol 
activities. Consideration ot workmen's com
pensation, and minimum safety standards leg
lllatlon, health hazards present In lndustTy be
e&UBB or e~ure of workers to dusts, f umes, 
•kin Irritants. Statistical measurements ot 
Rfety performances. Analytical studies of 
nre prevention techniques. 

13f. D)'llamlcs of E~neerlna- Economy. 
(3:3:0) 

Prerequlalte: Graduate standing and consent 
ot Instructor, A continuation of equipment 
1tlect1on and Investment, emphasizing depre
ciation. and other economic approaches t o the 
aelecUon and replacement of equipment and 
llructures. Relationship between accounting 
IDd engineering economy. MAPI formula. 
Income tax aspects of economy studies. 

53'1. Advanced Production Control. (3 :3 :Ol 
Priftqutslte: I.E. 4341 or equivalent and con
sent Of instructor. A study of the most modern 
P~cUcea and theory or making optimal decl
~u • concerning production, Inventories, and 

man resources. The uae of the analytical 
antd mathematical approach to solve compll
ca ed declalon problems. 

1138. Englneerlna- Aspects of Ware Policies. 
(3:3:0) 

Prerequisite: Graduate standing and consent 
of lnstTuctor. Study of the englneerlnc aspects 
of wage problems based on wage Incentives, 
plans, job analysis, job descriptions, merit 
rating, a nd job evaluation. 

11111, 521Z, 15%13, 152U. Industrial Enctneertnc 
Caee Analysis. (1-3: arranged : O each) 

Prerequisite: Graduate atandlng and consent 
of Instructor. Special studies and Investiga
tions by the student, In the library, laboratory, 
or in local Industry, considering the appllca· 
tlon of the various lndustrla.I engineering 
techniques. 

15311, 11312. Analyals Technlquea for Manage-
ment. (3:3:0 each) 

Prerequisite: Graduate standing and consent 
of Instructor. General concepts and principles 
of operations research. Mathematical and 
statistical tools which aid management de
cisions; applications and case studies. 

11318. St&tlatlcal Rellablllty Analyal•. (3 :3 :0) 
Prereoulslte: 3 hours of statistics and con
sent of Instructor. The role of probability and 
statistics In reliability analysis: irtatlstlca·l 
models for fatigue and failure, with emphasis 
on exponential, Weibull, Gamma, and extTeme
va'!ue distributions. Design, analysis, and In· 
terpretatlon of multlfactor reliability experi
ments: Increased severity testing; Improved 
reliability through redundance and malnte
nR.nce: applications to component and systems 
reliability. 

531'7. Advanced lndustrtal 8tat11ttos. (3:3:0) 
Prerequl-slte: 6 hours ot statistics and con
sent of Instructor. Analysis of variance, mul
tiple correlation , analysis of covariance, design 
ot experiments, randomized blocks and Latin 
square, response-surface analysis, and deter
mination of optimum condltlona. 

11318. Selected Topics In Advanced Stattsttcs. 
(3:3:0) 

Prerequisite: 6 hours of statistics and conaent 
of Instructor. Selected topics chosen from such 
areas as: nonparametric statistical methods; 
sequential analysis: multivariate analysis; etc. 
May be repeated In different areas. 

830. Master's Report. (3) 

831-832. Master' • Theels. (8) 
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Engineering graphics courses are required for all engineering stu. 
dents. The objective of these courses is to familiarize the student 
with the graphic language of the engineer and to train the student 
to use skillfully and intelligently engineering sketching and draw. 
ing techniques as a background for specialized engineering and 
design problems. 

Courses in Engineering Graphics 
A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 

131. En&'lneerfnl' Graphics I. (3 :1 :S) 
Fundamentals of shape description, free-hand 
sketching, engineering geometry. plctorlai pres
entations of Ideas. and principles of size de· 
acrlpllon. Stress Is given to the eSBentlals of 

sketching and drafting In conveying ldeu ID 
the graphic language of the engineer. 

132. Enctneerlnl' Graphic• U. (3:1:5) 
Prerequisite: E. Grph. 131. Graphical prtsenta· 
tlon of data, tundamentals of nomograpby, ad· 
vanced ·space relatlonahlps, concepts of aurlm 
lnte-rsectlons and developments. 
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Department of MECHANICAL ENGINEERING 

Louis johtJ Powers, Hc11tl of the Dep11rtmmt 

Professors: 
Mr. Powers, Mr. Mason, Mr. Newdl 

Associate Professors: 
Mr. Fung, Mr. Helmtrs, Mr. Martin 

Assistant Professors: 
Mr. Davenport, Mr. Lawrence 

Instructors : 
Mr. Horton, •Mr. Reis 

• On leave 1961-1962 

In mechanical engineering, instruction leading to the Degrees of 
Bachelor of Science and Master of Science is offered. Although 
the bachelor's program is designed as a terminal one, it leads to
ward graduate study in a specialized engineering field. It recog
nizes the increasing national growth in graduate engineering edu
cation, and through counseling and elective freedom builds an 
adequate preparation. 

The undergraduate program of instruction is organized on a four 
years plus one summer basis, and includes thorough training in 
the basic sciences of physics, chemistry, and mathematics, in con
junction with a substantial number of cultural studies. Mechanical 
engineering instruction is provided in three general areas: (1) de
sign and dynamics, (2) physical metallurgy and mechanics of ma
terials, (3) thermodynamics, heat transfer, and heat Power. A 
dynamics laboratory is provided for the study of problems in vi
bration, transient phenomena in mechanical systems, and experi
mental stress analysis by means of special mechanical and elec
tronic equipment . 

Instruction in physical metallurgy is made possible by a well
equipped metallography laboratory, in which metals may be pre
pared, heat-treated, analyzed, and studied microscopically. Labor
atory facilities have been developed for analysis, design, and evalu
ation of machine elements. Work in the field of thermodynamics 
and heat power is implemented by laboratories containing heat 
pawer and heat transfer apparatus. An additional activity arises 
m conjunction with the analysis laboratory. It is built around an 
analog computer, thus merging the interests in applied mechanics, 
applied thermodynamics, and applied mathematics in the solution 
of engineering problems. 

For many students, graduate study in specialized aspects of me
chanical engineering will be the goal. It is recommended that these 
stu~ents consider additional mathematics, or graduate subjects, in 
satisfying their undergraduate electives. For others, immediate 



FBESHH&N l'EAR• 
Math. 132 
Math. 231 
Eng. 131 
Grph. 131 
Phys. 143 

MECHANICAL ENGINEERING CURRICULUM 
Bachelor of Science in Mechanical Engineering 

SEMESTER lit. hd. SOPHOMORE YEAR SEMESTEB 
Anal. Geom. 3 Math. 335 Math. for Engrs. 
Calculus I 3 Phys. 2i2 Prin. of Physics ill 
Col. Rhet. 3 C. E . 233 Statics 
Engr. Grph. 3 E . E . 231 Prln. of E. E. I 
Pr1n. of PhYslcs I i Chem. lil Gen. Chem. 

P .E .• Band, or Basic ROTC P.E., Band, o" Basic ROTC 

Math. 232 Calculus II 3 Math. 336 Math. for Engrs. 
Math. 331 Calculus III 3 Math. 4318 F inite Math. Struc. 
Eng. 132 Col. Rhet. 3 C. E. 332 Dynamics 
Grph. 132 Engr. Grph. 3 E. E . 232 Prln. of E. E. ll 
Phys. 241 Prln. Of Physics ll 4 Chem. 142 Gen. Chem. 
P.E., Band, '>r Basic ROTC P .E . , Band, or Basic ROTC 

SUMMER SESSION 
M. E. 3321 
M. E . 3212 

.JUNIOR YEAR 

M. E. 3214 
M. E. 3313 
M. E. 3314 
M. E. 4314 
Eng. 231 
Hist. 231 

M. E . 3117 
M. E. 3215 
M. E. 3315 
M. E . 3317 
M. E . 4315 
Hist. 232 

- -
T otal credit hours 16•• 16•• Total credit hours 

FIRST TERM 
Engr. Thermodynamics 3 M. E. 237 or Ch. E . 330 
Heat Power 2 M. E . 3213 Heat Power -
T otal credit hours 5 Tot al credit hours 

SEMESTER let. 2nd. SENIOR YEAR 

Air Conditioning 2 M. E. 4131 E ngT. Reports 
Dynaml01J 3 M. E . 4212 . Thermodynamics 
Machine Elements 3 M . E . 4214 En~r. Analysis 
Fluid Dynamics 3 M. E . 4216 Design 
Mast. of Lit. 3 M. E . 4312 Mech. Engr. Lab. 
His t . U .S. to 1865 3 Govt. 233 Amer. Govt., Org. 

Elective .. • 

Phy~lcal Meta llurgy Lab. 1 M. E. 4213 Thermodynamics 
Air Conditioning 2 M. E . 4217 Design 
Machine Elements 3 M. E . 4313 Mech. Engr. Lab. 
Physical Metallurgy 3 Engr. 4331 Special Problems 
Hea t a:.nd Mass Transfer 3 Govt. 234 Amer. Govt., Fune. 
Hist. U.S. Since 1865 3 Elective••• 

- -
Tot.a.1 cr~dlt hours 17 15 Total credit hoUTB 

Ktrt.lmwn hours required for graduatton - 1 30 and P .E., Band. or Baafc ROTC 
• s ee Pa.ge 8 t or Alternate Freshman Year 

••mx.ctuelve ot P .. :m. , Band, or Ba.ale ROTC 
•••.:run.tor, Bea.tor, o r Cra.du.tLte Levol cour•• 

SECOND TERM 

SEMESTER 

lit. llnd. 
3 
i 
3 
3 
i 

3 
3 
3 
3 
i 

- -
17•• 16•• 

3 
2 

-
5 

lat. 2nd. 
1 
2 
2 
2 
3 
3 
3 

2 
2 
3 
3 
3 
3 

- -
18 18 
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industrial work, and ultimately administration, is the objective. 
Such students may wish to broaden their training by electing 
courses such as additional electrical or industrial engineering, in 
preparation for the future. 

The mechanical engineering staff maintains close relationships 
with many industries and research agencies, which provide new 
basic problems and facilities for study and research in the broad 
field of mechanical engineering. 

Courses in Mechanical Engineering 
A key to the meaning of course numbers, symbols and abbrevia
tions, etc., appears on Page 4. 

For Undergraduates 

m. Metals Engtneerinc. (3 :3 :0) 
Prerequisite: Chem. 141. Metallography, beat 
tnatment, e.nd metal fabrication proce.sses for 
eoglneerlng applications. 

3111. Phyalcal Hetalluru Laboratory. 
(1:0:3) (Formerly UZ) 

Conqulslte: Concurrent enrollment In M.E. 
3317. Met:rllurglcal laboratory t echniques, lat
tice and grain structure analysis, metals test
log. 

3%ll, 3U3. Heat Power. (Z :Z :0 each) 
<Formerly 3311) 

Corequlslte: M.E. 3321. Study of poweor system 
comPOnenta such as tans, compressors, pumpe, 
turbines and steam geneorators. Economic and 
thermodynamic analysis of chemical, solar, 
and nuclear energy conveorslon systems. 

nu, 3!15. Air OondlUonlns. (Z:Z :O each) 
(Formerly 338) 

Prerequisite : M.E. 332.1. Air-steam mixtures; 
rtlrlgerallon; beating, cooling, and ventilation 
!or various environmental requirements. 

3313. Dynamics. (3:3:0) 
~ulslte: C.E. 332. Vector treatment of 
Newtonian dynamics, Hamilton's principle, 
Lagrange'• equations, centrai-force motion, 
OKClllatory motion. 

3314, 3315. Machine Elementa. (3:3:0 each) 
<Formerly Mecha.ntcal D.,.lsnl 

Prtrequlslle: C.E. 233. Analysis of stresses In 
and functions of machine elements such a.a 
gem, cams. linkages, and structura·I elements. 
Introduction to mechanical design. 

3317. Pbyalcal Metalluru. (3:3:0) 
(Formerly 4ZZ) 

P~rtqUlslte : Ch.E. 330 or M.E . 237. Concur
rtnt enrollment In M.E. 3117. Fund~ntals of 
metal behavior In terms of atomic structure. 
energy levele, and crystal Imperfections. 
Equlllbrulm diagrams, tlme-temperature-trane
tormauon phenomena. 

33U, Bnrtneertnc Tbermodynamlcs. (3 :3 :0) 
<Formerly 330) 

Prtrequlslte: Phys. 241. Math. 335. Basic 
l&w1 of thermOdynamlcs, fundamental proper
~~-~d luterrelal!onshlps between properties. 
-..well relations, Joule-Thompson effect, 

Clausius-Clapeyron equation. Application to 
gases a.a we11 as to other systems. Introduction 
to kinetic theory. 

For Undergraduates and Graduates 

4131. Englneerlns RePOrta. <1:1:0) 
(Formerly 410) 

Prerequisite: Senior standing. Oral and written 
report presentation of selected current topics 
111 mechanical onglneerlng technology. May be 
r<~peated for credit In different areas. 

4Zl2, 4213. Thermodynamlc1. (Z:Z:O each) 
Prerequisite: M.E. 3821. Kinetic theory, bulc 
chemical thermodynamics, non-equlllbrlm theor
modynamlcs, Introduction to statistical me
chanics. 

4214. Englneertnc Analysis. (2:1:3) 
Prerequisite: C.E. 332, Math. 335. Numerical 
analysis and analog simulation ol typical prob
lems In mechanical engineering. 

4Zl6, 4217. Design. (Z :1 :3 each) 
(Formerly 320, 321) 

Prerequisite : M.E. 3315, 3317. Case studies 
in pruduct design, evaluation and modification 
of existing product designs, synthesis of me
chanical and electro-mechanical products. 

4312. Mechanical Enslneerlng Laboratory. 
(3:1:6) <·Formerly 430) 

Corequlsltes: M.E. 3212, 32H. Experimental 
and developmental testing of basic mechanical 
equipment. 

4313. Mechanical Engtneertnc Laboratory. 
(3:1:6) (Fonner!y 431) 

Corequlsltes: M.E . 3313, 3314. Experimental 
analysis using strain gage, photoelastlc and 
dynamic testing techniques. 

4314. Fluid Dynamics. (3 :3 :0) 
(Formerly 4311) 

Prerequisites : M.E. 3321. Hydrodynamic the
ory, compressible flow, dynamic lift and pro
pUl•lon, dynamic similitude. 

4315. Heat and Maas Transfer. (3:3:0) 
Prerequisites: Math. 335, M.E. 3321. Heat 
transfer by conduction, convection, and radia
tion. Ma.as transfer In liquids, vapors, and 
gas ea. 
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Graduate Mechanical Engineering 
General requirements and more detailed information may be found 
in the Graduate Bulletin. 

The Department of Mechanical Engineering offers advanced work 
in the engineering sciences of thermodynamics, heat transfer and 
dynamics, also courses in the engineering art consisting of com. 
puter techniques and of experimental stress analysis. The course 
selections for the Master of Science Degree in Mechanical Engi
neering may be arranged to meet the interests of the individual 
student. For those wishing ~pecialization in _nuclear engineering, 
dynamics, or electro-mechanical systems, suitable cognate work 
offered by the Departments of Chemical Engineering, Civil Engi. 
neering, or Electrical Engineering are available for balanced pro
grams in these areas. 

Graduate Course Descriptions 

1131. StaU.tle&I Thennoclynamlcs. (3 :3 :0) 
Prerequ1111te: M.E. 3321. Quantum mechanics. 
molecular spectra, statistical mechnnlcs, Inter
molecular forces. 

1132, 1133. Beat Trammlsslon. (3:3:0 each) 
Prerequisite: Math. 335. The fundamental laws 
of the various modes of heat transmission, 
numerical and approximate solutions, applica
tion of the combined modes of heat transmla
•lon to design. 

113'· Gaa Dynamics. (3:3:0) 
PreTequlslte: M.E. 3321. Isentroplc and dla
batlc tlow, wave pbenomena, aero-thermochem-
i.try. 

1138. Machine Computations. (3:2:8) 
Prerequisite: Math. 335. LlneaT computer ele
ments, time aud amplitude scale factors, com
puter techniques, computations on the orepetltlve 
analog computer a1ld on the digital differential 
analyzer. 

1139. Phyelcs of Metals. (3 :3 :0) 
Prerequisite: M.E. 3317. Theory of lattice 
structures, dislocations and slip lnterfeorence, 
and 1eml-conductors. 

and photo-elastic techniques to static and dJ· 
namtc strain measurements. 

1131Z. Mech&n.lcal Vibrations. (3:3:0) 
Prerequisite: Math. 335, C.E . 332. Free and 
forced vibrations of linear and non-linear mt
chanlcal systems. Vibration of elastic bodln. 

11313. Cla11lcal Dynamics. (3:3:0) 
Prerequisite: Math. 335, C.E. 332. Newtoa•a 
laws, Lagrang~s "eQUatlons of .motion, EUier's 
equations, preceaalonal effects and motions, 
relativity effects. 

11331. Theoretical Studlea In Advanced TOPkl. 
(3:3:0) 

Prerequisite: 01-&du&te standing and approval 
of the department. Individual theoretical lludJ 
ot advanced topics selected by departmenlal 
recommendation. May b& repeated for crtdlt 
In different areas. 

11332. Experimental Studies In Advancecl 
Toplc1. (3 :3 :8) 

Prerequisite : Graduate standing and approval 
ot the department. Individual experimental 
study ot advanced topics selected by depart· 
mental recommendation. May be repeated f« 
cr~lt In different areas. 

11311. Experimental Str- Analyal.8. (3:Z:8) 830. Maoter'a Report. (3) 
Prerequlalte: Math. 335. Theory and applica-
tion ot electric stTaln gages, brittle coatings, 831, 83Z. Maeter'a Thesis. (3 each) 



Petroleum Engineering / 53 

Department of PETROLEUM ENGINEERING 

William Lyon Ducker, Jr., Head of the Department 

Professor: 
Mr. Ducker 

Associate Professor: 
Mr. Johnson 

Assistant Professor: 

The petroleum engineering curriculum is concerned with the de
velopment, production, reservoir mechanics, valuation, and con
servation of petroleum and natural gas reserves. 

The student is trained in mathematics, chemistry, physics, geology, 
engineering mechanics, and related subjects, embracing all back
ground needed in the study of petroleum engineering. Advanced 
work in production, natural gas, and reservoir engineering, pre
pares the student for the more specialized technical problems en
countered in industry. By completing the degree requirements, 
the graduate is trained for employment as a production, research, 
or reservoir engineer for oil and gas companies, either domestic or 
foreign; or for a position with educational or governmental 
agencies. 

The reservoir and production laboratories are equipped for studies 
in core analysis, the colloidal properties of fluids, viscosimetry, 
P-V·T relationships, surface energies, permeabilities, areal sweep 
efficiencies, and other specialized subjects. 

The natural gas laboratory is ·equipped for standard tests on nat
ural gas and natural gasoline, measurement and calibration of 
flow-metering devices, and experiments in the use of regulation 
and control equipment. 

The Department maintains, also, a drilling fluid laboratory, with 
an of the equipment that is necessary to enable each student to 
perform the standard tests determining drilling fluid character
istics. The use of special drilling fluids, recognition and control of 
mud contamination, properties and effects of drilling mud ad
ditives, and special drilling mud problems, are included in the 
material covered in the laboratory. 

In addition to instructional and laboratory work, field trips to 
PDints of interest within the oil-producing area surrounding Lub
~ck are. conducted by the Department and by the petroleum en
gineering student organizations. Laboratory experiments on dy
namometer testing of pumping equipment, and standard tests on 
natural gas, are performed in the field by the students. 

Mr. Crawford 



FBE!lllMAN YEAR• 
Math. 132 
Math. 231 
Eng. 131 
Grpb. 131 
Pbys. 143 

PETROLEUM ENGINEERING CURRICULUM 
Bachelor of Science in Petroleum Engineering 

SEMESTER let. Ind. SOl'HOMORE '1'EAB 
Anal. Geom. 3 Matb. 335 Ma th. for Engrs. 
Catcutua I 3 Pb ya. 242 Prln. or Physics Ill 
Cot. Rbet. 3 C. E . 233 S tatics 
Engr. Grpb. 3 E . E. 231 Prln. of E . E. I 
P rln. c.t Physics I 4 Cb em. lU Gen. Chem. 

SEMESTER 

P .E., Band, or Basic ROTC P.E., Band, or Buie ROTC 

Math. 232 Ca lculus ll 3 Math. 336 Math. for Engrs. 
Math. 331 Calculus III 3 Math. 4318 Finite Math. Struc. 
Eng. 132 Cot. Rhet. 3 C. E. 332 Dynnmlcs 
Grpb. 132 En gr. Grpb. 3 E . E . 232 Prln. of E . E . II 
Pbys. 241 Prln . of Physics ll 4 Cb em. 142 Gee . Chem. 
P.E. , Band, or Bas ic ROTC P .E . , Band, or Basic R<Yro 

SOMMER SESSION 
Chem. 236 
Elective 

IUNIOB 'l'EAR 
Pet. E. 331 
Pet. E . 322 
Geot. 141 
Chem. 343 
Govt. 233 

P et . E . 333 
Pet. E . 320 
Pel. E . SH 
Geot. 142 
C. E . 339 
C. E . 312 
Govt. 234 

- -
Total credit hours 16 .. 16•• Total c redit hours 

FIRST TERM SECOND TEBH 
Analytical Chem. 3 M. E . 3321 Engr. Tbermodynam.lcs 
(Humanity) 3 Cb. E . 330 or C. E. 333 

-
Total credit hours 6 Total credit h ours 

SEMESTER lat. 2nd. SENIOR YEAR SEMESTER 
Petrol. Devel. 3 Engr. 4121 Engr. Seminar 
Rot. Drill Fluids 2 Pet. E . 433 Reservoir Engr. 
Phys. Geol. 4 Pet. E. 434 Nat. Gas Engr . 
Phys. Chem. 4 Pet. E. 416 Reservoir Engr. Lab. 
Amer. Govt., Org. 3 Geo!. 332 Struc. Gee.I. 

Hist. 231 H ist. U.S. to 1865 
Petrol. Prod. Meth. 3 Engr. 4121 Engr . Sem inar Well Logging Meth. 2 
Pro<lucllon La b . l Pet. E . 43:1 Adv. Nat. Gas Engr. 

Pet. E. 413 Nat. Gas Lab. Hist. Geo!. 4 Pet. E. 436 Adv. Reservoir Engr. Fluid Mech. 3 
Fluid Mech. Lab. l Pet. E . 420 Petrol. Prop. Eval. 8t Mgt. 
Ame-r. Govt., Fune. 3 Bus. Law 3313 Oil 8t G38 Law 

- - Hist. 232 Hist. U. S. Since 1865 
Total credit hours 16 17 

Total cr edit hours 

Mlnlmum. bount req,u.l red. 'for sraduatlon - J.• O and P . JC.. Band, o r Ba.ale ROTC 
• e .. Pas• 8 tor Alternate Jrr-.timan Year 
••mxclua:i.ve oir P.:m •• :eaod. o r DOAla ROTC 

lat. Ind. 
3 
4 
3 
3 
4 

3 
3 
3 
3 
4 

- -
17 .. 16 .. 

3 
3 -
6 

1st. I nd. 
1 
3 
3 
1 
3 
3 

l 
3 
l 
3 
2 
3 
3 

- -
14 18 
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Courses in Petroleum Engineering 
A key to the meaning of course numbers, symbols and abbrevia
tions, etc., appears on Page 4. 

For Undergradua.t.es 

31'. Production Laboratory. (1 :O :3) 
Prerequlolte: Enro!lment In Pet. E. 333. Lab· 
oratory wark In reservoir cbara.cterlatlcs, core 
111&1yse1, oil dehydration, corrosion, lease oper
ation. and pumping well characteristics. 

3%0. Well Lorrin&' Methods. (2 :% :0) 
Prerequisite: Pet. E . 331 and Pbys. 241. A 
study ot the thearles ot electrical, mlcroeJec
tr!cal, radiation, optical, chemical, and me
cbonlcal well-logging methOda. and applications 
of these theories. Field examples and prob
lems. 

3%1. Pbue Bebavfor. (2:2:0) 
Prerequisite: Phys. 241 and enrollment In M.E'. 
3321. Introduction to the phase behavior ot 
multiple-component hydrocarbon systems. Ap
Pllcallon to the production ot crude oil and 
condenaa.te reservoirs, and to the separation 
of natural ga.aollne !rom natural gas. 

3U. Rotary Drllllnll' Flnld1. (2 :1 :3) 
Prerequisite: Chl!<!ll. 142 and enrollment In Pet. 
E. 331. Testing methods !or determining drill
ing tlutd cha.racterlatlcs, dT11llng t lutd prob
lems, and the use o! special drtlllns fluids. 
~boratory exercises cooslat o! the practice of 
altering properties of treah water and special 
drtlllng tlulda for drilling through troublesome 
zones with th• rotary system. 

330. Introduction to Petroleum Induab7. 
(3:3:0) 

Prerequlalte: Junior ata.ndlng Jn geology or en
glomlng. A general study of the Industry, ln
eludlng lta h!atory ; the chemistry of petroleum; 
Ila occurrence In nature, and Its lmportaflce In 
the world economy; leasing and royalty ; ex
ploration, drilling, end production methods; 
conservation, transportation, and refining; 
economlca of the Industry. 

331. Petroleum Development. (3 :3 :0) 
Pmequlatte: .Junior standing. Exploration 
methoda; •Pacing of wells; rotary and cable 
tool dr!Hlng methods ; directional drilling; drtll
log h&z;aTds; on field hydrology; and well com
Plelloo practices. 

333. Petroleum Production Method1. (3 :3 :0) 
Prerequisites: Pet. E . 331 and Chem. 343. 
Properties of reservoir fluids and cbaracter
laUca of the reservoir which lnt!uence oil re
covery. Production of weHa by flowing, gas 
lift, hydraulic and sucnr rod pumping. 

For Undergraduat.es and Graduat.es 

413. Natura.I Gaa Laboratory. (1 :o :3) 
PTerequlelte: Registration In Pet. E. 434 O'? 
435. Natural gas analy111 and teat Ing ; meas
urement and callhTatlon of ftow-meterlng 
devices; regulatlon and control devlees; gaa
pha:ae relations; and natural gasoline tech
niques. 
418. Reservoir Engtneel1ns Laboratol')'. 

(1:0:3) 
Prerequisite: Pet. E. 433. Experiments relating 
to flow of t!ulda In porous media, Including 
vlscoalmetry, P-V-T relatlonah!pa, surta.ce 
energies, relative permeability, mobility ratios 
and a.real sweep efficiencies. 
420. Petroleum Property Evaluation and 

Management. (2:1:3) 
Economic and physical evaluation of oil and 
gas prOduclng and processing properties. Con
tour and lsopa.choua mapping procedures, well 
log and core ana.lyala Interpretation, reserve 
estimates, reservoir performance, and economic 
analysis. Evaluation ot actural oil properties. 
430. Special Naiura.t a .. and l'roductloo 

l'rtlblema. <3 :3 :0) 
Prerequisite: P et. E . 333. Theory, design, and 
operation of gas lift systems. Production prob
lems t'l Include gas-oil control, water control, 
decline cUTVes, formation damage due to well 
completion, and well workovers. 
433. Beaervotr Englneerlns. (3:3:0) 
Prerequisite : Pet. E. 333. FundamA!ntals of 
fluid now In porous media, Including petro
phyatca; reservoir energy and producing mech
anisms ; and application of the material 
balance. 
434. Na.tural Gas Eqtneertng. (3:3:0) 
Prerequisite : Pet. E'. 333. The properties and 
behavior ot hydT"ocarbona and related systems, 
and the associated thermodynamics. 
4311. Advanced Natural a .. En&'1Deerlns. 

(3:3:0) 
Prerequisite : Pet. E . 434. The application of 
the fundamentals of natural ga.s engtneerlng 
to the production of natural gas and conden
sate reservoirs; the proceaalng, transportation, 
distribution and measurement of natural gs.a 
and !ta derivatives. Problems and design. 
438. Advanced Reaervotr Engtneerlns. 

(3:3 :0) 
Prerequisite: Pet. E . 433. Analysis of primary 
dapletlon mechanisms, lneludlng water drive, 
solutlon drive, gas-cap reservoir, and conden
sate rellervotrs. Economic studies of secondary 
recovery methods. 



FRESHMAN YEAR• 
Math. 132 
Math. 231 
Eng. 131 
Grph. 131 
Phys. 143 

Anal. Geom. 
Calculu• I 
Col. Rhct. 
Engr. Grph. 

TEXTILE ENGINEERING CURRICULUM 
Bachelor of Science in Textile Engineering 

SEMESTER 1st. 2nd. SOPHOMORE YEAR 
3 Math. 335 Math. !or Engrs. 
3 Phya. 242 Prln. o! Physics III 
3 C. E. 233 Statics 
3 E. E . 231 Prln. of E. E . I 

Prin. ot Physics I 4 Chem. 141 Gen. Chem. 

SEMESTER 

P.E., Band, or Basic ROTC P .E ., Bantl, or Basic RO'rc 
Math. 232 Calculus II 3 Math. 336 Math. !or Engrs. 
Math. 331 Calculus Ill 3 Math. 4318 Finite Math. Struc. 
Eng. 132 Col. Rhet. 3 C. E. 332 Dynamics 
Grph. 132 Engr. Grph. 3 E. E. 232 Prln. of E. E. 11 
Phys. 241 Prln. of Physics II 4 Chem. 142 Gen. Chem. 
P.E., Band, Ot Basic ROTC P.E., Band, or Ba6IC ROTC 

- -
Total credit hours 1s•• 16•• Total credit hours 

SUMMER SESSION FIRST TERM SECOND TERM 
Govt. 233 Amer. Govt., Org. 3 Govt. 234 Amer. Govt., Fune. 
Ch. E. 330 Engr. Mat. Science 3 M. E . 3321 Engr. Thermodynamics 

-
Total credit hours 6 Total credit hours 

JUNIOR YEAR SEMESTER bt. 2nd. SE..'llOR YEAR SEMESTER 
T. E. 331 Prln. o! F iber Proc. I 3 T. E . 430 Mfg. Process Control 
T. E. 335 Textile Flbere 3 T. E . 436 Fabric Des. and Const. 
T. E. 333 Textile Bleaching 3 T . E . 439 Cotton Eva!. and Mkt. 
Hist. 231 Hist. U . S. to 1865 3 M. E. 3214 Air Conditioning 
Chem. 341 Intro. Org. Chem. 4 Elective (Technical) 
T. E . 332 Prln. of Fiber Proc. II 3 T. E. 432 Man-Made Fibers 
T . E. 334 Text. Dyeing &: Finishing 3 T . E. 437 Fabric Anal. and Adv. Dea 
Hist. 232 His t . U .S. Since 1865 3 Mgt. 331 Indus. Mgt. 
Elective (Technical) 3 M. E. 3215 Air Conditioning 
Elective (Humanity) 3 C. E. 439 Law and Ethics In Engr. - -

Total credit hours 16 15 Total credit hours 

K ln lmum hours required fur graduation - 136 and P.E. , Band, or Baste ROTC 

;!J~ciu!f:. 8o:0P.~~~~:.!:_ Fcfr"i:~~: :J"~~b 

lat. 2nd. 
3 
4 
3 
3 
4 

3 
3 
3 
3 
4 

- -17 .. 16 .. 

3 
3 

-
6 

1st. 2nd. 
3 
3 
3 
2 
3 

3 
3 
3 
2 
3 - -

14 14 
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of TEXTILE ENGINEERING 
TEXTILE RESEARCH 

LABORATORIES 
and 

L. E. Pursons, Acting Head of the Dcpartmc11t 

Professor: 
Mr. Parsons 

Assistant Professor: 

The textile industry is basic in nature and extremely hroad in 
scope. The necessity for the provision of textiles for clothing and 
shelter, for home, industrial, and military uses, ensures its im
portance and continuity. In the past decade it has developed into 
a highly scientific, modern, research-oriented industry. It is on 
the threshold of an almost complete revolution in methods and 
products, and is greatly in need of young men and women with an 
engineering science background who are thus acquainted with the 
fundamental principles involved in this modern, complex oper
ation. 

Mr. Power 

The field of man-made fibers alone has brought about tremendous 
advances in the textile industry, creating new, highly technical 
job opportunities, as well as many new consumer products. This 
segment of the industry, as well as that involving more conven
tional fibers, offers challenging employment to people with the 
proper training. 

It is the purpose of the Department of Textile Engineering to 
provide this newly revitalized and constantly changing industry 
with graduates who are able to cope with its problems. Because 
of their ability to apply scientific and engineering principles to 
the solution of problems in automated production and control, tex
tile engineers are much in demand in the production and distribu
tion of textiles. There is a very definite shortage of this type of 
personnel and the demand grows steadily. 

The Textile Research Laboratories are available to both private 
and public agencies for research on cotton utilization and textile 
manufacturing problems. The manufacturing facilities comprising 
the laboratories, complete and very modern, are used jointly for 
teaching and research. They are being improved constantly and, 
together with the Fiber Laboratory, are the equal of any in the 
country. 

Close cooperation between the teaching and research staffs allows 
th: joint use of the talents of each. Students profit greatly by 
bem~ able to observe, and even participate in the continuous re-
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search operations, thus gaining first~hand knowledge of the man. 
ner in which they are carried on. This knowledge is often found 
applicable by students upon their entrance into industry. 

Courses in Textile Engineering 
A key to the meaning of course numbers, symbols, abbreviations, 
etc., appears on Page 4. 

For Undergraduates 

230. Applied Textuee. (3 :3 :0) 
A study of textile ra.w ma.terlala, ma.nufactur
lng proceszee, and end ueea. Thia cour1e hi 
de•lgned to be of special uae to students Inter
ested In buying, aelllng, marketing, merchan
dising, or a.dvertlslng textllea. It baa a. broa.d 
coverage of the field and should be helpful In 
understanding the appllcatlom of the many 
new synthetic fibers of toda.y. Not for textlle 
englneen. 

331. Prtnclple11 ot Fiber P-sln& L (3:2:3) 
Fundam'1ltal prlnclplea and practices for proc
essing cotton and man-ma.de fibers into yam. 
Analysis of maclllne operations and perform
ance lltandf\'l'ds. 

332. Prtnc!plea ot Fiber Proeealllng n. 
(3 ::1 :3) 

Continuation of T.E. 331, Including prepa.ratlon 
of yarns to meet specific '9lld uses. Correlation 
ot machine perlormaru:e ca.pabllltlea of funda· 
mental fiber properties. 

333. Tntue BleacJdn&'. (3 :z :3) 
Prerequlalte: CU1'rent registration In Chem. 
341. A study of the physlcat and chemlcal 
principles of proceaaee requh'ed to preps.re 
yarns and fabrics for dyeing and finishing. 

334. Textile Dyeing and Flnleblng, (3 :2 :3) 
Theory and practice of dyeing and oolorlng all 
types of textile fibers, yaTDJ1, and fabrics, aa 
well aa lnduatrlal finishing of these fabrtca. 

335. Textile Flbera. (3:3:0) 
A study of the physical and chemical proper
ties of the natural fibers. Attention Is given 
atre£1-straln and other characterlatica a.ffectlng 

manufacturing performance. First lntroductlOll 
to theory ot fiber structure. 

430. Manufaaturlng Pro~• Oontrol. (3:1:3) 
Instrumentation tor manufacturing procm 
oontrol. Test data are correlated and procw 
control cha.rte prepared from data obtained m 
mill scaie operation methods of eampUng w 
testing for product a.nd machine pertol'ID&llet. 
Technical Teporta emphasize rlgoroua atatlllUcaJ 
treatment of teat data. 

432. Man-Made Ftben. (3:3:0) 
The physical, chemlcai and engineering propu. 
ties of the moat Important man-made flben. 
s.tudl'd also a.re raw materlaia U1ed, maou· 
facturing methods, claaalflcatlon of flben Ud 
their prlnclpa.J fields of a.ppllcatlon. 

&38. Fabrtc Dealgn and Oon1tructton. (3:Z:3) 
Theory and prs.cttce In designing and weaVlnC 
fabrics. In the ·Jabora.tory, engineering analflfl 
la made of weaving mecbanlema and their ap
plication t o fabric construction. 

437. Fabric Analy1ta and A.dvaaoed Dealp. 
(3:Z:3) 

Prerequisite : T.E. 438. Fabric• are analyzed 
for data. to permit dupllca.tlon or lmproved 
design. Special mechanisms and dealgn of com
Pl~x fabric structures are covered. 

439. Ootton Evaluation and HarkeUns. 
(3:2:2) 

Preorequlalte: J'unlor standing. Open aleo lo 
otheT majors. A study of the structure of the 
cotton marketing ayatem. Bpeclal empllalil 
devoted t o new Jab techolquea of fiber ao&JJllll 
and evaluation. Grading and stapling covend 
In the lab. 
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SPECIAL E N G I N E E R I N G C 0 U RS ·ES 
FOR ADVANCED STUDY 

For Undergraduates and Graduates 

4111, Enrtneertnr Seminar. <l:l:O> 
Prmqul1ltu: Advanced eta.riding and approval 
o! Head of Department. Individual atudy ot 
englnemnr problems of apeclal lntereat and 
value to the student. Yay be repeated for 
eredlt In different areas. 
4331, Special Problems In Englneerlnr. 

(3:3:0) 
Prertqulsltes: Advanced standing and approval 

or Head of Department. lndlvldual studies In 
advanced engineering areu of apeclal Interest. 
May be repeated for credit. 

433Z. Special Experimental Problem1 1n 
.l!:nglneerlng. (3 :O :8) 

Prerequisites : Advanced etandlng and approval 
of H•ad of Department. Individual experi
mental studies ID current problems In advanced 
engineering technology of special lnterelt. Yay 
be repeated f(Jl" credit. 



60 / School of Engineering 

NON-PROFESSIONAL COURSES FOR 
ENGINEERING STUDENTS 

In addition to the preceding professional courses, and equally izn. 
portant for study, are those which form much of the basic train. 
ing of the engineering student. On the following pages are listed 
many of the courses that are required in engineering curricula 
but are offered by departments outside the School of Engineering. 
For description of courses not listed, the student should refer to 
the bulletin of the appropriate school. 

COURSES IN ACCOUNTING 

231. Industrial Accounting for Engineers. 
(3:3:0) 

Intended for e-nglneers Interested In the proc
ess and executive uses of Industrial account· 
Ing. Offers a. founda.tlon In basic accounttng 
principles, a. trea.tme-nt of the essentials of 
cost e.ccountlng theory and practice. and 
training In ma.n~erial aspects of nccountlng. 

COURSES IN AGRICULTURAL ECONOMICS 

2a6. Fundamentals of Agricultural Economics. 
(3:3:0) 

Analysis of fundamental <!COnomlo principles 
and their application to farm and ranch prob
lems. 

COURSES IN AGRONOMY 

131. The Fundamentals of Agronomy. 
(3:2:2) 

A •urvey course. Orops, their Classification, 
Identification, distribution, production, and use. 
Tl!lage and elementaT)' soils. Diseases and 
pests. 

COURSES IN AIR FOROE ROTO AND 
ARMY ROTO 

<See General Information Bulletin.) 

COURSES IN BAND 

(See Music, A&S Bulletin) 
COURSES IN BUSINESS LAW <See Finance) 

COURSES IN C~DSTRY 

Hl-HZ. General Chemistry. (4:3:3 each> 
Prerequisite for all other courses In chemistry 
except 133-134. A general course In chemistry 
tor au students of the College. 

2315. Hydrocarbon Chemistry. (3:3:0) 
Prerequisite : Chem. 141-142. A service course 
tor petroleum engineers. The study of the 
chemistry of hydrocarbons with particular 
reference to petroleum, natural gas, and syn· 
thetlc fuels. 

236. Anal)11cal Chemistry. (3 :1 :6> 
Prerequisite: Chem. 141-142. A service course 
for petroleum engineering students. Principles 
of gravimetric and volumetric quantitative 
analysis. 

241-24i, Analytical Cheml1try. (4:2:6 each) 
Prerequisite: Chem. 141-142. The basic couree 
In the theories and techniques of analytical 
chemical methods. The qualitative separation, 

detection, and confirmation of •elected c.Uona 
and anions. The quantitative gravimetric and 
volumetric methods are considered. In1tru. 
mental methods of analyels are Introduced. 
Prerequisite for all higher numbered couna 
In analytical chemistry. 

3U. I ntroductory Organic Chemlitry. (4:3:3) 
Prerequisite : Chem. 141-142. A brief study of 
the compound• of carbon for students In agrt. 
cttltun!, home economics, and other flelda who 
require an Introduction to the subJecl Not 
open to majors In chemistry for credit. 

343. Introductory Physical Chemistry. 
(4:3:3) 

Prerequisite: Chem. 141-142, 8 hours or 
physics and Mathematics 231-232, or their 
equtvalente. An Introduction to the pby1lcal 
chemistry of gases, llqulds, solution• and phJI· 
lco•cbemlcal measurements, with nlected tople1 
from thermodynamics, equilibria and klneUcs. 

341·348. Physical ChemfAtTy. (4:3:3 tadl) 
Prerequisite: Chem. 141-142, 8 hours of 
phy.slcs and Mathematics 231-232. or their 
equivalents. The Introductory pbyalcal cbem
lstry of gases, liquids, soll<h, solutions, !her· 
modynamlcs, equHlbrla, clectro-cheml1try, kl· 
netlcs, atoms and molecules, and pby1lco
chemlcal measurements. For chemistry maJor1, 
chemical engineers and other students. Prtrf'!· 
ulslte tor higher numbered courses In pbyalcal 
and Inorganic chemistry. 

363-aM. Organlo Chemistry, (15:3:8 -11> 
Prerequisite: Chem. 141-142. A thorough toun· 
datlon course In organic chemistry tor cbem· 
!cal engineering maJors, chemistry majors, P"
medlcai and other students. Prerequisite for Ill 
higher numbered courses In organic cbemlltrJ. 

COURSES IN ECONOMICS 

231. Principles of Economics I. (3:3:0) 
An Introduction to modern economic socletr 
and theories of production, excbange, and 
dlstrlb:itlon. 

:.ia:.i. Principles -of Economics 11. (3:3:0) 
Prerequisite: Eco. 231. A continuation of~ 
231. The application of economic tbeol'J 
current economic problems. 

236. Principles of Economic•. (3:3:0) 
An abridged course for stude-nta not maJor!DI 
In economics or business administration. 

COURSES IN ENGLISH 

131-132. College Rhetoric. (3 :3 :O eadll 
Essentials of correct and effective wrllllli 
Reading a.ad dl•cusslng good lltel'Clture. 



133-134. Advanced Oompoeltlon a..d Litera-
ture for Freshmen. (3:3:0 each) 

All hoool'll course designed tor those who 
delllODStrate competence In English composl
Uon aa meaaured by the English placement 
tut. Expository, narrative, and deecrlptlve 
wrtUng. Reading of various types of liter
ature. 

131, J3t, Huterpleces Of LlteratUl'e. (3 :3 :O 
each) 

A. carttul etudy of outstanding literary mas
terpieces. In 231, Greek plays, Chaucer, 
SbakHpeare, and Milton are read. In 232, ln
etrueton wm aeleet outstanding novels, poema, 
pl&YI, or biographies written during the eight
eenth, nineteenth, and twentieth centuries. Re· 
quired course for most sophomores. 

233, Technical Wrltln& tor Enrtneers. (3 :3 :O) 
prerequisite: 6 hours of freshman English. 
Techniques of verbal efficiency In the various 
media of engineering and scientific commu· 
nJcaUon, with stress on report and researcb
rePort preparation and letter-writing. Required 
by most branches of engineering and by chem
lltry and open lo students of all sciences. 

COUBSES IN FINANCE (BualneM Law) 

338. BuslneSB Law I. (3:3:0) 
Prerequisite: 60 semester boura. NatUTe and 
10urce of law, courts and procedure, con
tracb. Texas law of separate and community 
property, agency. 

339. B11t1nes1 Law n . (3 :3 :0) 
Secolld courae In business law. L&w of negoti
able Lnatruments, bustneH organizations In· 
eluding partnel'llhlpa and corporations, sates. 

3313. OU and Ou Law. (3:3:0) 
General contracts, oU and gas leases and their 
Interpretation, titles, royalty, proration and 
CODJervatlon ot oil and gas, regulations gov
emlng drilling opera.tlons, government lands, 
cues on oil and gas. 

COURSES IN FOREIGN LANGUAGES 

!See A&S Bulleltn) 

COUJ18E8 IN GEOLOGY 

141-HZ. GENERAL GEOLOGY. (4i3:3 eaah) 
Phyalcal and historical geology. A foundation 
coal'le for ail advanced work In geology. Re· 
quired of all students majoring In geology. 

H3. Ph11leal Geolon. (4:3:2) 
A.n Introductory study ot geologic features and 
Process .. of the earth. 

114. Hlatortcal Geology. (4 :3:2) 
PrtreqUlalte: Geol. 143 or 141. An Introductory 
lladJ of geologic blatory. 

%33. General Geology tor Engtneen. (3:2:3) :ua,r to Geo!. '141·142, but a aborter course 
... Pied to the needs of engineering students 
.... er than petroleum students. 

IU. Mlneralon and PetrOl'l'llPh:r tor Petro
le11n1 Enstn--.. (3:2:3) =-4req
1
uts1te: Geo!. 143-144. Field Identification 

c u11t1ca.t1on of minerals and rocks. 

a3%. 8lrao&ura1 Geolory. (3:Z:3) 
~ulsltea: Geo!. 141-142, and approval of 

lng
-"•ctor. Systematic a11alysls of the detonn

llr0ce11ea and reauttant atructUTes In the 
earth'a crust. Graduate credit f<Yr minors only. 
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433. Petroleum Geolou. (3:3:0) 
Prerequisite: Geo!. 2U; Phys. 141-142 or 
235-236, and approval ot Instructor. The <Yrl
gtn, mlgn.tlon, and accumulation ot oil and 
gas; petrollterous provinces. 

434. Petroleum Geolos:r. <3 :2:3) 
!'rerequlsltea : Geo!. 433, and approval of ln
atructor. Subaurtace methoda; advanced prin
ciples. 

<JOURSES IN GOVERNMENT 

233. American Government, Orsanh&Uon. 
(3:3:0) 

A study ot the constltutlona and organlzatlona 
of the gov1m1ments of the United States, the 
states In general, and Texas In particular. 

2M. American Government, Functions. 
(3:3:0) 

A study ot the functions and services of the 
government of the United States, the states 
In general, and Texa.s lu iartlcular. Thia 
course wlll follow Govt. 233. 

431. Political Geotrraphy. (3:3:0) 
Study of the prlnclp&i political areas of the 
world trom the point ot view of polltlco-geo
grapblc factors ot power Including size, lo
cation, population, political and IOclal or
ganization, natural and Industrial resources, 
and national morale. 

<JOURSES IN HISTORY 

231. History ot the United States to 1865. 
(3:3:0) 

232. History of the United Statea Since 18811. 
(3:3:0) 

2311. History of Texas. (3 :3 :0) 
Survey ot Texas history from colonial times 
to the present. 

<JOUBSES IN lOURNALISlll 

320. 7YJ>ol'!'llphy. (1:1:3) 
Briel hlstary and evolution of typography: 
choice ot types and their arrangeIMnt; type 
harmony and readablllty; mechanics of print
ing and publishing; engraving, printing proc
esses, and presses. 

3312. Speclalked loumallam. (3 :3 :0) 
Designed t ar students of agriculture, home 
economics, engineering, and science. Prepara
tion In the principle& ot gathering and writing 
news, teature stories, and magazine articles In 
their respective flelda. Lectures on layout, 
editing and marketing copy, and on preparing 
the radio and tetevlalon newscast. Study of 
technical publications and of job possibilities. 

COURSES IN MATHEMATl<JS 

032. Introductory Geometry. (3:3:0) 
A course In elementary geometry open to stu
dent• who cannot satisfy the plane geometry 
prerequlalte far Math. 131. Credit fol' this 
course may not be uaed to satiety normal de
gree requirements, and will not be allowed to 
atudents who use high school geometry tor 
college entrance. 

-130. Algebra. (3:3:0) 
Prerequisite: one unit of high school algebra. 
Review ot high school algebra; quadratic equa
tions ; graphs; binomial theorem ; variations; 
progressions. Course wtll not be allowed tor 
engineering degree credit. 
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131. Trigonometry. (3 :3 :0) 
Prerequisite: One unit of high school algebra, 
one unit of plane geometry, and Math. 133 
or 130, ar concurrent registration In Math. 133 
<Yr 130. Trigonometric !unctions; radians; log
arithm• and exponential equations; solutions 
ot triangles; tunctlona of comPOslte angles; 
Identities; trfgonometlc equations. Required of 
all engineering students not making a satis
factory score on advanced placement uamln
&tlon (See Alternate Freshman Year). 

l:IZ. Analyttc Geometry. (3 :3 :0) 
Prerequisite: Math. 133 or 130, or satisfactory 
score on advanced placement examination. The 
straight line and conic sections; transforma
tion of coordinates, polaT coordln•tes; para
metric equations ; Int roduction to solid analytic 
geometry. 

133. College All'ebra. (3:3:0) 
Prerequisite: Two units of high 11cbool algebra. 
A standard course In COiiege algebra. RequlTed 
of all englneerfng students not making a satis
factory score on advanced placement "examin
ation (See A-tternate F'resbman Year). 

231. calculul I. (3 :3 :0) 
Prerequisite: Math. 132 or concurrent registra
tion. Differentiation; rates, maxima, and 
minima; rectilinear and curvilinear motion. 

Z3Z. CalculUI II. (3 :3 :0) 
Prerequisite: Math. 231. Formal Integration; 
definite Integrals; areas; volumes; lengths; 
centroids; momenta of Inertia. 

331. CalcuJUI m. (3:3:0> 
Prerequisite: Math. 232. Surfaces; pTessure 
work; partial dlfferentatlon; series; mUltlple 
Integrals; Indeterminate forms; hyperbolic 
functions. 

332. Differential Equations. (3 :3 :0) 
Prerequt.lte: Math. 232. Solutions of ordinary 
differential equations, with geometric and 
physical applications. 

338, 338. Hirher Mathematic• for Engineers 
and Scientists. (3 :3 :O eaeh) 

Prerequisite: Math. 331 or concurrent registra
tion. Ordinary dlffettntlal equations; deter
minants and matrices; vector algebra and 
C'BlcuJus; Laplace transforms; partial differ· 
entlal equations; numerical methods; complex 
variables. 

•32. Advanced Differential EquatloUI. 
(3:3:0) 

Prerequisite: Math. 332. Total differential 
equations; systems of dlffeTentlal equations; 
partial differential equations. 

'33. Theory of E quatlon1. (3 :3 :O) 
Prerequisite: Math. 232. Complex numbers; 
polynomial equations; symmetric functions ; de
terminants and matrices; systems of equations. 

'34, '38. Advanced Calculu1. (3:3:0 eadl) 
Prerequisite: Math. 232. sets; functions; vec
tor fields, partial derivatives; theory of Inte
gration; line, surface, and space Integrals; In
troduction to complex !unctions and to FourleT 
series. 

438, Introduction to Finite oroup1. (3 :3 :O) 
Prerequisite: Math. 232 and consent of lnst ruc
t<rr. Lagrange theorem; Caytey theorem; gam
ma. groups; conjugate classes; normailzer; 
Sylow theory. 

437. Theory of Numbers. (3:3:0) 
Prerequtslte: Math. 232. Prime numbers; con-

• Course fee, $5. 
Bowling alley charge, $10. 

gruf!llces; theorems of Fermat, EUier, llld 
Wilson; residues; reciprocity law; Dlopban· 
tine equations. 

•39. Vector Analy1l1. (3:3:0) 
Prerequisite: Math. 331. Scalar and vector 
~!.':~~~~; gradient; divergence; curt; appll· 

•318. Finite MatbematlcaJ Structur91, 
(3:3:0) 

Prerequisite: Math. 232. Logical devetopmeoll 
In modern mathematical st ructures With ap. 
pllcatlons of principles to PhY'Slcal aclencu· 
comPQund statements and truth tables; 1~ 
and functions; linear algebra a.nd vector 
spaces; convex set s; probab111ty theory &lid 
Markov chains. 

COURSES IN PHYSI CAL E DUCATION 

010. Introcluctlon to P hysical Education 
Activities. (1 :1 :1) 

To ascertain the student's physical etftclencr 
and health status through standardized pbya[. 
cal efflclf!llcy teats and medical reporla wblcll 
wlll f!llabte the rtaff to prescribe a 1po11& 
program that will meet each student's pbys· 
teal needs; to Introduce the student to a Vl· 
rlety of sports offered In the Department 
through such media as movies, eta.a obser· 
Vallon, expert demonstrations, and lectures 
by the regula:r staff. 
The remaining thre11 semesters of physical edu· 
cation activities will be recommended to llle 
student as to bis needs Crom the foUoW!ng 
list of courses: 

011. Adapted Sport1 
•012. Beginning Swtmmlng 
• 013. Advanced Swim ming 
•ou. L ife Saving 
•018. Spr lnrboard Diving 
OUI. Elementary Tumblin&' 
017. Golf 
018. Archery 
019. Track and Field 

.. 0111. Bowllng 
0112. Weigh t IJftlng 

.. 0113. Advanced Bowling 
0114. Fly & Bait Caatlnr 
0121. Handball 
0122. Badminton 
0123. Wrestung 
OlH. Fenctng <Foll) 
0128. Social Dancing 
0126. Fencing (Saber-Epee) 
0127. Tennis 
0128. Advanced Tennl1 
OlU. Touch Football 
0142. Basketball 
0143. Soccer 
OlU. Speedball 
0148. Softball 
0148. ·Folk Dance 
0147. Volleyball 

•oue. Water Polo 

Students who pass any one course mar aot 
repeat the same course for additional crtdl.; 
These are all laboratory courses lnvolvlnl 
dlvlduat ln!ltructlon. 



(J()UB8E8 IN PHYSIOS 

(Ike :Enclneerfnlf Physlol) 

OOUB8E8 IN PSYOHOLOOY 

130, General P1ycholou. (3:3:0) 
A prt1entat1on of psychology as a blologlcal 
iclence. Suggested as an elective for science 
and engineering maJors and pre-medical atu
denu; lectures and demonstrations. 

330. P1ycholo1ry In BualneH and Industry. 
(3:3:0) 

PrtrtQUlslte: Psy. 130. Basic psychological 
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principles of behavior In the management of 
personnel. 

COURSES JN SPEECH 

338. Bllllneas and ProfeMlonal SJ)eedl. 
(3:3:0) 

PrerequJ.elte: SophomoTe claalflcatlon. Buie 
principles of speech applied to the speech 
needa of the professional man and woman. 
Practice In the conatructlon and delivery of 
the vaTlous types of speeebu and partlcl· 
patlon In group conference, dlscuaalon, aad 
Interviews. For maJors In other fletda than 
speech. 
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BOARD OF DIRECTORS 

C. I. WALL, Cba1rman, Amarillo. Term •xplres Feb. 19, 1983. 

HAROLD HINN, Vice Cba1rma.n, Pla.lnvlew. Term expires P'eb. 19, 1983. 

ALVIN R. ALLISON, Levelland. Term expires Feb. 19, 1987. 

R. WRIGHT ARMSTRONG, Fort Worth. Term expl?M Feb. 19, 1987. 

MANUEL DeBUSK, Da.Uas. Tenn expires Feb. 19, 1985. 

JAMES L. LINDSEY, Mldla.nd. Tenn expires Feb. 19, 1985. 

J. EDD McLAUGIILIN, Ra.Ila. Tenn explree Feb. 19, 1987. 

WILMER SMITH, Wiison. Tenn expires Feb. 19, 1985. 

FLOYD A. WOOLDRIDGE, Houston . Term expires Feb. 19, 1983. 

OFFICERS OF ADMINISTRATION * 

ROBERT CABANISS GOODWIN, B.A., M.A., Ph.D., President 
121 Admlnlstra.tlon Building 

WILLIAM MARTIN PEARCE, B.A., M.A., Pb.D., Academic Vice Prealdent 
121 Administration Building 

JOHN ROSS BRADFORD, B.S., H .S., Ph.D., Dea.n ot Engineering 
105 West Engineering 

ROBERT LEE NEWELL, B .S., ll!.S., Assistant Dean ot Engineering 
105 West Engineering 

• A complete lis t of Offlcera of Admlnlstra.tton appears In the Genera.I Information BulleU.. 
Those listed here are for the convenience of s tudents In tbe School of Engineering. 
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THE SCHOO L 
ENG INEE RING 

Flret date Indicates year of original appointment; second date, year of appoint
ment to present position o.nd rank. 

WELDON W. ALDRIDGE, A11slstant Profeftsor of Civil Engineering, 1958, 1961 
B.s .. M.S .. In C.E., T~xu A•M; Reg. Prof. Engr. (Texas) 

li!OHAMED MOHAME'D AYOUB, Assistant Professor of Industrial Engineering, 
1961 
B.S., University of Cairo; M.S., University of Iowa 

KENNETH SYE BALLEW, Instructor In .Architecture and Allied Arts, 1961 
B. of Arcb., Texas Tech 

NOLAN ELLMORE BARRICK, Professor and Head Department of Archltect11re 
&nd Allied Artll, and Supervlatng Architect, 1953 
B.A., B.S. In Arch ., M.A., Rice; Reg. Arch. (Texas) 

JOHN ROSS BRADFORD, Profeaor and Acting Head Department of Chemical 
Engineering and Dean of Engineering, 1943, 1955 
B.S., M.S. In Ch.E., Texa.a Tech; Ph.D., Can Institute of Technology; 
Reg. Prof. Engr. (Ohio, Tcxaa) 

WELDON LEROY BRADSHAW, Profeseor of A1"Chltecture, 1938, 1943 
B.S. In ATch., Texas .A•M; Reg. Arch. (Texa.a) 

lOHN DRAKE BRI8TOR, AHl1tant Professor of Civil Engineering, 1959 
B.S., U.S. Military .Academy; M.8. In C.E., Cornell Unlvenlty; 
Reg. Prof. Engr. (Texas, Oklahoma, Kan1a11) 

CHARLES VICTOR BULLEN, Professor of Electrical Engln~rlng, EmeT!tu1, 1932, 
1980 
B.B. Ju E .E ., Toxaa Unlver&lty; M.8. In E.l!l., M.I .T.; Reg. Prof. Engr. 
(TeXlla) 

CARL JOHN CHILDERS, m., Assistant Professor of Architecture and Allied 
.Arto, 1959 
B. of Arch., Texaa Tech; Reg. Arch. (Texas) 

DUANE AUSTIN CRAWFORD, Aaslstant Professor of Petroleum Engineering, 
1958 
B.S., MIHourt School of Mines; M.8., Pennsylvania State 

CHRISTOPHER CYONI, Visiting .Aaslotant Profellllor of .Architecture and Allied 
Arts, 1961 
Diploma In .Arch., Liverpool University; Reg. Arcb. (England, Brltlah 
Columbia) 

!i!ONTY EARL DAVENPORT, Asslatant Professor of Mechanical Engineering, 
1956, 1961 
B.B. In M.E., Texas Tech; M.S. In M.E. , Ph.D., Stanford University 

JOHN J. DE.ANS, Assistant Professor of Architecture and Atlled Arts, 1961 
B. of Arch., Pratt Institute; M. s . In Arch., Columbia University 

Cl!Alu.ES GARFIELD DECKER, Professor of Civil Engineering, 1938, 1956 
B.S. In C.E., M.8. In E., Michigan; Reg. Prof. Engr. (Texas) 

WILLIAM LYON DUCKER, Professor and Head Department of Petroleum 
Engineering, 1948 
B.8., Oklahoma; Reg. Prof. Engr. (Texaa, Oklahoma.) 

P.ICHARD ALBERT DUDEK, Professor of Industr ial Engineering, Head Depart
ment of Industrial Engineering and Engineering Drawing, 1958 
B.8. In M.E., U. of Nebraaka; M.S. In I.E., and Ph.D., U . of Iowa ; 
Reg. Prof. Engr. (Iowa) 

lllCHARD DUR.AN, Associate Professor of Architecture, 1951, 1958 
B.A., Florida; M.S., ·nunola Institute of Technology; Reg. Arch. (Texas) 
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BILLY HOWARD EASTER. Asslstont Profeasor of Electrical Engluecrlug, l~ 
B.8., Texaa Tech; S.ll!., M:.l.T. ; Reg. Prof. Engr. (Texas) 

STANLEY DALE FOREMAN, Aaalatant Professor of Civil Englneertng, 1956, 1910 
B.S., Texas Tech; M:.S. In C.E., Colorado 

SUI-AN Jn]NG, Associate Professor of Mechanical Engineering, 1959 
B .S. In M.E., National Central Univ., China.; M.8. In !.l:.E., Univ. of 
Rochester ; Reg. Prof. Engr. (Texas) 

HERBERT ELDRED GATLIN, JR., Instructor In Electrtcal Engineering, 19'1 
B.S. tn E.E., Texaa Tech 

L . M. GRAHAM, JR., Assistant Professor of Engineering Dr&wlng, 19:56, 1959 
B .S., M.S., North Texas State University 

PAUL DEAN HANNA, JR., lnstTuctor In Architecture and Allied Arts, 1960, 1961 
B .A., Austin Coliege 

HUBERT REED HEICHELHEIM, Assistant Professor of Chemical Englneertur, 
1961 
B.S., M. S., University of Notre Dome 

DONALD JACOB HELMERS, Associate Professor of Mechanic&\ Englnterlnt 
1948, 1957 
B.iJ., Texas Tech; M.S., Michigan; Reg. Prof. Engr. (Texas) 

WILLIAM RAY HORTON, Instructor In M:echa:nlcat Engineering, 1961 
B.S. , Texas Tech 

EDNA NAWANNA HOUGHTON, Associate Professor of Architecture, 1932, 19.11 
B .S. In A.E ., Texas Tech; B.A. In F .A. , U .S.C. 

CHARLES ERNEST HOUSTON, Professor of Electrical Engineering, 1932, 19.\1 
B.S. In E .E ., M.A., Texas Tech 

JAYES D. HOWZE, InatTuctor In Archltectu1·e and Allied Arts, 1958 
B.A. In Art, Austin College; M.8. In Design, U . of Michigan 

WILLIAM LOYD JENKINS, Associate Professor of Industrial Engineering, 194t 
1959 
B.S., Texas Tech; M.S. In 8.E., Georgia Tech; Reg. Prof. Engr. (Tuu) 

PHILIP JOHNSON, Associate Professor of Peh'oleum Engineering, 1947, 195T 
B.8 ., Texas Tech; Reg. Prof. Engr. (Texas) 

CLIFF HUTCHINSON KEHO, A-ssoclate Professor of Clvtl Engineering, 1957 
B.S., Swarthmore; M.S., HarvaTd ; Reg. Prof. Engr. (Texaa) 

ERNST WILLIE KIESLING, A&alsta.nt Prof&ssor of Civil Engineering, 1956, 11.11 
B.S. In M.E. , Texas Tech ; M.S. In A .M., Michigan State; Reg. Pl1lf. 
Engr. (Texas) 

FLORIAN ARTHUR KLEINSCHMIDT, Professor of Architecture and Allied Artl. 
1928, 1953 
B .S . In Arch., Minnesota; M. In Arch., Harvard; Reg. Arch. (Te:sas) 

JOHN HUBERT KOHN, Assistant Professor of A.rehltecture and Aflled Arts, 1111 
B.S. In Arch., Kansas State Coilege 

JAMES HAROLD LAWRENCE, JR., Assistant Profeaaor of Mechanical 
Engineering, 1956, 1960 
B.S., M.S. In M.E. , Texas Tech; Reg. Prof. Engr. (Texas) 

E . WALTER LEFEVRE, JR., Instructor In Civil Engineering, 1958 
B.S., M. S. In C.E., Texas A&M 

LEE CLAIRE LINDENMEIER, Assoclat<! Profeasor of Engineering Dra.w!nf, 19.\f 
B .S. In C.E ., Colorado State; M.A. In Ed., Colora.do State College of 
Education 

ROBERT IV AN LOCKARD, ProfeS"Sor of Architecture, 1935, 1953 
B .S., M.S., Kansas Stnte; Reg. Arch. (Texas) 

EDMOND MacCOLLIN, Professor of Archllecture and AU!ed Arte, 1958 
B. Arch., Yale ; M. Arch., Cornell; Reg. Arch. (Oregon) 

FRANCES KELLS MacCOLLlN, Ins tructor In Archlt~ture and A1lled ArU, 19511 
B.F.A., Yale 

HORACE JURS MacKENZIE, Aasocla.te Professor of Industrial Engloeerl•r ao4 
Engineering Drawing, 1949, 1956 T·~•) 
JJ.8 . In I.E., Texas Tech; M.S., Oklahoma state; Reg. Prof. Engr. ( --
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KE!Tli ROBERT MARMION, ASlloclate Processor of ClvH Engineering, 1955, 1961 
B.8. In C.E .. Univ. of Denver; M.S. In C.E., Univ. of Colorado; 
Ph.D .. California ; Reg, Prof. Engr. (Texas) 

ROBERT EDWARD MARTIN, Aeeoclate Professor of Mechanical Engineering, 
19M, 1957 
B.8., Texas Tech; M. S .. Wisconsin; Reg. Prof. Engr. (Texas) 

ROBERT LOUIS MASON, Professor of Mechaulca1 Engineering and Supervlsln& 
Engineer, 1942, 1961 
B.S. In M.E .. Texas Tech; M.S. In M.E., Kansas State; Reg. Prof. Engr. 
(Texas) 

ROBERT DOSHER MEEKS, Instructor In Electrical Engineering, 1959 
B.8. ID E .E .. Texas Tech 

RICHARD N. MILLER, Instructor In Industrial Engineering, 1959 
s.s. In I.E., Texas Tech 

EUGENIA MORSE, Assistant Professor of Architecture and Allied Arts, 1959 
B.A. In Anh., B.S. In Arch., Rice; Reg. Arch. (Texas, Louisiana) 

JAMES HAROLD MURDOUGH, Professor and Head Department of Civil 
Engineering, 1925, 1927 
8.B .. M.I.T. ; M.S.E., Mlchlgan; Reg. Prof. Engr. (Texas) 

ROBERT LEE NEWELL, Professor of Mechanical Engineering and Assistant Dean 
ot Englneerlng, 19U, 1956 
B.S. In M.E., Texas Tech; M.S. In M.E .. Georgia Tech ; Reg. Prof. Elngr. 
(Texas) 

AARON GUSTAF OBERG, Professor of Chemical Engineering, 1936, 1949 
B.S., M.S., Ph.D ., Colorado 

RODERICK PARKINSON, Assistant Professor of Architecture, 1948, 1954 
B.S., M.S. In Ed., Texas Tech 

CLIFFORD MARION PARRISH, Assistant Professor Of Civil Engineering, 1949, 
1961 
B.S. In C.E., Texas Tech; M. S., Intnols; Reg. Prof. Engr. (Texas) 

L. E. PARSONS, Profesaor and Acting Head Department of Textile Englneerlng, 
1942, 1961 
B.8 ., Texa11 Tech; Reg. Prof. Engr. (Texas) 

CONNER COLUMBUS PERRYMAN, Professor of Engineering Drawln&, 1929, 1947 
B.S., Nor\h Texas State University; Reg. Prof. En&r. (Texas) 

BILLY KEITH POWER, Assistant Professor of Textile Engineering and Assistant 
Professor of Engineer ing Drawing, 1951, 1959 
B.8. In T.E., Texas Tech; M.S. In Textile Technology, M.I.T. 

LOUIS 10HN POWERS, Profeaaor and Head Department of Mechanical Engineer· 
Ing, 1942, 1952 
B.8. In M.E., Texas Tech; M ,S. In E.M., Texas; Reg. Prof. Engr. (Texas) 

LEVERN ANTHONY REIS, Instructor In Mecilanlcal Engineering, 1957, 1960° 
B.s. In M.E., Texas Tech 

1ULES ALEXANDER RENARD, Associate Professor of Chemical Engineering, 
1951, 1953 
Llcencle en Sciences Chimiques, Unlverslte Paut Pastu'l', Belgium; 
Ingenleur-Chlmlste, Unlveralte de Nancy, France 

OSCAR ALLEN ST. CLAIR, Professor of Industrial Englneerlng, Emeritus, 193•, 
1959 
B.S. In E.E., Illin ois Institute of Technology; Reg. Prof. Engr. (Texas) 

ALBERT 1. SANGER, Associate Professor of Civil Engineering, 1956, 1957 
B.S. ln C.E .. Univ. of Clnclnnatl ; M.S. In C.E., Illinois Institute of 
Technology; Reg. Prof. Engr. (Texas) 

ELIZABETH SKIDMORE SASSER, Associate Professor of A'l'chltecture and Allled 
Arta, 1949, 1953 
B.F.A., M.A .. Ph.D., Ohio State 

RUSSELL Ii. SEACAT, Asslstant Professor of Electrlcal Engineering, 1959 
B.~. In E.E .. M.S. !n E .E., Texas A&M; Reg. Prof. Engr. (Texas) 

•0n leave, 1961-62 
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HAROLD A. SPUHLER, Profeaaor and Head Department of Electrical Eogtnm. 
Ing, 1950, 1960 
B.S. In E.E., Texas Tech; 8.M. In E .E., M.I.T.; Ph.D., Univ, of DU.ob 

TOM BASIL STENIS, Associate Professor of Electrical Engineering, 19i7, 19St 
B.S. In E.E., M.S. In E.E., Texas; Reg. Prof. Engr. (Texas) 

RICHARD KRAUSE TRACY, Assistant Professor of Architecture and Allied Altl, 
1949, 1955 
B.F.A., AlfTed University 

GEORGE ARTHUR WHETSTONE, Professor of Civil Engineering, 1946, 19511 
B.S., M.S., Ph.D., Washington 

CHARLES LESTER WRIGHT, JR. , Assistant Profeasor of E lect.Tlca:l Englnetmf, 
1961 
B.S. In E.E., Texu Tech ; 111.S. In E .E ., Univ. of Arizona 

Part-time Faculty 

OTTO VINCENT ADAMS, Pa:rt-Ume Professor of Civil Eng!n-eerlng, 1927 
B .S., COiorado A&M; M.S.E., Michigan; D.Sc., Colorado A.tlil; 
Reg. Prof. Engr. (Texas) 

MARGARET BRASHEARS ATKINSON, Part-time Associate Profeuor Of Erlgl 0 

neerlng DTawlng, 1929 
B.S., Texas Womnn's University 

JACK FRANCIS ROBERTS, P art-time Instructor In ATchltecture, 1957 
B.S. In M.E'. , Texas ; Reg. Prof. Engr. (Texas, New Mexico) 

VffiGINIA M.AHALEY THOMPSON, Part-time Instructor In Archltecturt 1u 
Attled Arts, 1961 
B . of Advtg. Art and Design, Texas Tech 

Teaching Fellows 

JOHN GORDON COOK, Electrlca:l EnglneeT!ng, 1961 
B.S. In E .E., Auburn Univ. 

CARLOS WELDON COON, JR., Mechanical Engineering, 1961 
B.S. In M.E., Texas Tech 

GENE CECIL CUTLER, Chem•cn! Engineering, 1961 
B.S. In Ch.E., Texas Tech 

HUGH R . FEWIN, Civil Englnurlng, 1961 
B.S. In C.E., Texas Tech 

JOE DON GAMBLE, Civil Engineering, 1962 
B.S. In C.E., Texas Tech 

JOHN STEVEN LATTA, JR., Electrical Engineering, 1981 
B.S. In E .E ., Texas Acfr.M 

LARRY BRUCE MASTEN, Electrical Engln-eering, 1961 
B.S. m E .E., Texas Tech 

JERRY LYNN PIRTLE, Mechanical Eng!neeT!ng, 1961 
B.S. In Engr. Physics, Texas Tech 

BILLY PAUL SMITH, Industrial Engineering, 1961 
B.s. In I .E., Texas Tech 

WENDELL SPENCE. Electrical Engineering, 1961 
B .S. In E.E., Texas T ech 

DONALD GILBERT STAFFORD, Mechanical Englnurlng, 1961 
B.S. In M.E .• Texas Tech 

ALBERT JAY TATKENHORST, Industrial EnglneeTlng, 1960 
B.S. In Ch.E., Texas Tech 

FRANK BOB WHITE, Ill, Chemical Engineering, 1961 
B.S. In Cb.E., Texas Tech 



Faculty I 69 

TEXTILE RESEARCH LABORATORY 
ST A FF 

10HN R. BRADFORD, Director 

BILLY B. CRUMLEY, .Associate Director 

ROY c. WHIT!', Textile Technologist 

!!EN.RY E. ARTHUR, Research Assistant 

FEVA E. MILLER, Fiber Technologist 
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