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ENGINEERING AT CORNELL
T H E  O B JE C T IV E  of the College of E ngineering  is to provide students w ith 
h igh-quality education , com bining com petence in  engineering science an d  tech
nology w ith apprecia tio n  of the hum anities  an d  social sciences, an d  u tiliz ing the 
in te llectual and  cu ltu ra l resources of C ornell U niversity. T o  a tta in  this goal 
now, an d  to m eet the fu tu re  requirem ents of the engineering profession, the 
College builds u po n  a long C ornell trad itio n  of significant co n tribu tions to 
engineering education.

From  the found ing  of the U niversity, the College of E ngineering  has recog
nized the need for strong und erg radu a te  an d  g raduate program s. M any early 
C ornell eng ineering  graduates becam e educators who were in strum en ta l in  estab
lishing the p a tte rn  of developm ent of mod&rn engineering  education . C ornell 
g ran ted  the first doctorate  in  engineerin g  in  the country  an d  established the 
n a tio n ’s first separate program  g ran tin g  degrees in  electrical engineering. T h e  
in trodu ction  of the five-year und erg rad ua te  program  in 1946 reflected the need 
for engineers w ith a be tter fou nd a tion  in  basic science an d  m athem atics, 
g rea ter com petence in  engineering  science an d  technology, an d  broader exposure 
to the hum anities an d  social sciences. T o day  the five-year course provides flexi
b ility for m ore than  1800 und erg radu a te  students, enab ling  them  to p repare 
effectively e ither for g raduate  work o r for eng ineering  practice. Program s of 
g radu ate  study provide op p o rtun ities  fo r nearly  300 g radu ate  studen ts to explore 
new areas ol technology in  a scholarly atm osphere.

T h e  m ore than  130 p e rm an en t m em bers of the faculty reflect varied  interests 
in the problem s o l education, the challenges o l new fields of research, an d  the 
advancem ent of the engineering profession. Each year this stall is supplem ented  
by several ou tstan d ing  visiting professors. T h e  engineering  faculty last year 
conducted budgeted  an d  con tract research covering the en tire  range of eng ineer
ing science an d  technology from  the p henom ena of o u te r space to the subatom ic 
properties of m aterials, an d  from  the decision m odels fo r com puter sim ulation 
to ho t gasdynamics. Such research, essential to education in  an  age of dynam ic 
technology, creates o pp o rtun ities  for teachers to keep abreast of the latest devel
opm ents at the frontiers of engineering, and  provides an intellectually stim ulating  
atm osphere fo r a ttrac ting  o u tstan d ing  engineering  educators.

E igh t m odern  build ings on the engineering  cam pus provide over 600,000 
square feet of floor space for teaching an d  research. M any of these build ings 
have been the gifts of distinguished C ornell alum ni:

Leroy R. G rum m an ’16: G rad ua te  School of A eronautical E ngineering
F rank lin  W . O lin  ’86: Chem ical E ngineering
Spencer T . O lin  ’21: Civil E ngineering
Ellis L. Phillips '95: E lectrical E ngineering
M axwell M. U pson ’99: M echanical E ngineering
W alte r S. C arpen ter, J r. TO: E ngineering  L ibrary  an d  A d m inistra tion
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B ard H a ll fo r m etallurgical engineering, the g ift of Francis N . B ard  ’04, w ill add 
50,000 square feet of space for classrooms an d  laboratories devoted  to ex panded  
program s in  m etallurgy, w hen it  is ready  fo r occupancy in  the fall of 1962. A 
nuclear reactor laboratory  bu ild ing  will be opened  in  the fall of 1961.

W ith  the newly com pleted nuc lear reac tor laboratory, the College of Engi- 
neering  will begin op e ra tion  of a reactor facility un iq u e  am ong educational 
institu tions. O ne reactor will have a m oderate  pow er core capable of being  pulsed 
to very h igh pow er for brief periods, thereby affording an  in tense pulse of 
neu tro n s for investigations of various rad ia tio n  effects. In  ad d ition , the facility 
will have a zero pow er critical assembly fo r studies of reac tor design an d  associated 
problem s. T h e  reactor bu ild ing  also will house a gam m a irrad ia tio n  cell, labo
ratories, classrooms, an d  offices. O p p o rtu n itie s  will exist for study an d  research 
in  such areas of nuclear technology as nuc lear m etallu rg ica l problem s, fuel p roc
essing, rad ia tio n  effects on  chem ical reactions, hea t transfer, design of reac tor 
structures, an d  analysis of electric pow er p la n t systems. T h e  pu lsing  featu re of 
the reac tor will p e rm it special kinds of radio isotope tracer w ork in  biological 
research.

A C en ter for R adiophysics an d  Space R esearch has been organized to conduct 
g raduate  program s an d  research in:

1. R adio  investigations of the atm osphere, m oon, Venus, M ars, an d  properties 
of space in  the vicinity of the ea rth  an d  near-by planets.

2. T h e  developm ent of space vehicle in s tru m en ta tion  fo r the study of the 
gases of the solar system.

3. T h e  use of rad io  astronom y for investigating  solar, galactic, an d  extra- 
galactic phenom ena.

A rad a r an ten n a  1000 feet in d iam eter, designed for use in  m any of these investi
gations is u n d e r  construction. In  add ition , num erous labora tory  studies will be 
carried  on. T h e  C en ter provides o p p o rtu n ities  fo r faculty an d  g radu ate  students 
in  astronom y, engineering  physics, electrical engineering, physics, an d  aero
nau tical eng ineering  to  collaborate in  advancing the u n d erstan d ing  of space.

A newly established in terd iscip linary  M aterials Science C en ter offers g radu ate  
study an d  research in  the broad  field of m aterials science, in teg ra ting  the perspec
tives of the basic an d  engineering sciences. Investigations w ill be conducted  to 
ob ta in  a b e tter u nd erstan d in g  of the general laws governing the behavio r of 
m aterials, to  de term ine m ethods for im prov ing the eng ineerin g  properties  of 
m aterials, an d  to develop en tire ly  new k inds of m aterials. Such unified  teaching 
an d  research efforts w ill benefit bo th  u nd erg radu a te  an d  g raduate  instruction , and 
will enable C ornell to m a in ta in  its p ro m in en t rep u ta tio n  in  the m aterials sci
ence field.

In  recognition  of the grow ing im pact of electronic com puters on  every area 
of eng ineering  analysis, the C ornell C om pu ting  C en ter has ad ded  a large-scale, 
m agnetic-core, m agnetic-type B urroughs 220 dig ita l com puter fo r use by students 
an d  faculty. Courses are  offered in  the op e ra tio n  an d  princip les of the com puter, 
enabfing b o th  und erg radu a te  an d  g radu ate  engineering  studen ts to o b ta in  the 
advantages of this pow erfuf com puta tional tool in  p ro jec t an d  thesis work.

In  the spring of 1961, the F o rd  F o u nd atio n  m ade a g ran t of $4,350,000 to 
C ornell U niversity  to  advance g radu ate  study an d  research in  the College of 
E ngineering. T h is  g ran t will m ake possible the establishm ent of new  professor
ships, ad d itio na l research facilities, expand ed  financial assistance for g radu ate



students, an d  o th e r special projects w ith in  the College. R esu lting  strengthened 
program s of teaching an d  research will enable the College of E ngineering  to 
m eet m ore effectively the ed ucational and  research requirem ents of rapid ly  
ex pand ing  m odern  technology. T h e  F ord  F oundation  g ran t will have a significant 
an d  pervasive influence u p o n  the fu tu re  developm ent of eng ineering  a t C ornell.

T h e  accelerating expansion of m odern  science and  technology poses a com
plex  challenge for eng ineering  education  to keep pace w ith  the dem ands of the 
fu ture . T h e  program s described above are represen ta tive of the co n tinu ing  
efforts of every division of the College to im prove und erg radu a te  program s and 
to develop g raduate  education  and  research, in  o rd er to provide C ornell 
engineering graduates w ith  sound p rep a ra tio n  for rew ard ing professional careers.

UNDERGRADUATE CURRICULA. 
REQUIREMENTS. AND DEGREES
Prospective freshmen interested in engineering should write for a special illus
trated booklet entit led  E ngineering  a t C ornell. Requests should be addressed 
to the A nn o u n cem en ts  Office, Day Hall ,  Cornell University, and should mention  
that the writer is a prospective freshman.

C O R N E L L  U niversity  confers seven baccalaureate degrees in  engineering:
B achelor of A gricu ltu ral E ngineering  (B.Agr.E.)
Bachelor of C hem ical E ngineering  (B.Ch.E.)
Bachelor of Civil E ng ineering  (B.C.E.)
Bachelor of E lectrical E ngineering  (B.E.E.)
Bachelor of E ngineering  Physics (B.Eng.Phys.)
B achelor of M echanical E ngineering  (B.M.E.)
B achelor of M etallurgical E ngineering (B.M et.E.)
T h e  degrees are conferred  on candidates who have fulfilled the follow ing 

requirem ents:
1. T h e  candidate  m ust have been in  residence an d  registered in  the College 

of E ng ineering  for the last two terms, m ust have satisfied the University 
requirem ents in  physical education , an d  m ust have pa id  his tu itio n  an d  fees.

2. H e  m ust have com pleted to the satisfaction of the faculty of the College 
of E ng ineering  all the subjects an d  the elective hours prescribed in  the 
course of study as ou tlin ed  by th a t faculty.

3. A s tuden t who transfers to the College of E ngineering, after having spent 
one o r m ore term s in  an o th er college of C ornell U niversity o r elsewhere, 
m ust conform  to the requirem ents of the class w ith which he graduates.

4. Each s tu den t in  the first term  of the freshm an year in  the College of E n 
g ineering  m ust a tten d  regularly  the lectures in  o rien ta tion  for studen ts in  
engineering.

T h e  first two years of und erg rad ua te  work are substantially  the same for 
studen ts expecting to study chemical, civil, electrical, m echanical, o r m etallu rg i
cal engineering, o r engineering physics. T h e  freshm an an d  sophom ore courses



of study therefore are adm inistered  by the Division of Basic Studies described on  
pages 23-24. Choice of a specific degree program  in  m ost cases does n o t have 
to be m ade u n til  the second year.

A fter the second year, a s tuden t co n tem p lating  a transfer w ith in  the College 
of E ngineering, o r to  an o th er division of the U niversity, should  discuss his p lans 
first w ith  his adviser. If  he decides to transfer to  an o th er school w ith in  the 
College of E ngineering, the s tuden t m ust app ly  to  the d irec to r of th a t school 
d u rin g  the term  preced ing  the one in  w hich he wishes to m ake the change. 
T ransfers  m ade after the beg inn ing  of the th ird  year, w hile still possible, m ay 
requ ire  one o r m ore ad d ition a l term s of study in  o rd er to  m eet degree req u ire 
m ents. In  general, transfers early in  the college program  resu lt in  fewer com plica
tions an d  less tim e lost.

SPECIAL UNDERGRADUATE 
PROGRAMS OF STUDY
UNDERGRADUATE PROGRAM IN 
AERONAUTICAL ENGINEERING
D U R IN G  the fo u rth  an d  fifth years, studen ts w ith  good scholastic records in  
electrical engineering, eng ineering  physics, o r m echanical engineering m ay elect 
courses in  the G rad uate  School of A eronautical E ngineering. T h ey  m ay carry 
o u t senior projects in  the aero-space field u n d e r the d irec tion  of the School’s 
staff. S tudents who elect this program  g raduate  w ith  an  unusually  sound ae ro n au 
tical education  in  ad d itio n  to the ir broad , u nd erg radu a te  en g ineerin g  education . 
T hese specialized ae ronautical studies are of a type usually  reserved fo r g rad u 
ate students.

T h e  s tuden t p lan n in g  to follow this course of studies should consult w ith  
W . R. Sears, D irector of the G rad uate  School of A eronautical E ngineering, by 
the beg inn ing  of his th ird  year in  engineering so as to p lan  his p rogram  to best 
advantage.

T h is  same program  prepares the s tuden t p lan n in g  to w ork for the  M aster of 
A eronautical E ngineering  degree. I t  is also a basic program , along w ith  his 
o the r eng ineering  course work, fo r the s tuden t p lan n in g  study in  this field 
beyond the M aster’s degree. (See page 6.)

NUCLEAR TECHNOLOGY
Q ualified studen ts in  the fo u rth  an d  fifth years of chem ical, civil, electrical, 

m echanical, an d  m etallurgical engineering, an d  eng ineerin g  physics, m ay elect 
a series of coord inated  courses in nuc lear technology. T h e  courses, in troductory , 
advanced, an d  supplem entary , com prise a relatively com plete coverage of the 
field of nuclear engineering.

Introductory:  8301 (or Physics 243), 8311, 8351, 3605 (or 3665 o r 5505), 5760, 
6872



Advanced:'8312, 8313, 8321, 8352
Supplementary:  Various courses in  chem istry, m athem atics, an d  physics, and
in  the several divisions of the College of E ngineering.
T hese courses cover such topics as atom ic an d  nuc lear physics, laboratory  ex

perim ents in nuc lear m easurem ents an d  engineering, princip les and  design of 
nuclear reactors, advanced h ea t transfer an d  diffusion, reac tor m aterials, rad ia 
tion  dam age, fuel processing, an d  waste disposal.

T h is  program , together w ith  the s tu d en t’s w ork in  his p a rticu la r b ranch  of 
engineering, provides h im  w ith an  especially good background for work in  the 
nuclear pow er field, f t  also provides h im  w ith an excellen t fou nd ation  for g radu
ate w ork in  nuclear engineering.

T h e  stu den t in terested  in  electing this p rogram  should consult w ith  his adviser 
before his fo u rth  year of study. I t  is possible to  take only a p a rt  of the program  
provided the s tud en t has the necessary p rereq u isite  courses.

INDUSTRIAL COOPERATIVE PROGRAM
D u ring  the fo u rth  term , above-average studen ts in  electrical and m echanical 

eng ineering  an d  in engineering  physics are inv ited  to be interview ed for adm is
sion to  the In d u stria l C ooperative Program .

T h e  C ooperative P rogram  provides th ree term -length w ork periods (about 
sixteen weeks each) in  one of the follow ing industries opera ting  the p lan  w ith 
the U niversity: A m erican E lectric Pow er Service C orporation , A ir R eduction  
C om pany, B aldw in P ian o  Com pany, C ornell A eronautical L aboratory , G eneral 
E lectric Com pany, T h e  G leason W orks, In te rn a tio n a l Business M achines C orpo
ra tion , Philco C orporation , P rocte r an d  Gam ble, R aytheon  M anu factu ring  Com 
pany, an d  G eneral D ynam ics/E lectronics.

T h e  program  incorporates the sum m er vacation periods after T e rm  4 in to  the 
s tu d en t’s work-study schedule. T h e  cooperative s tuden t com pletes the regular 
academ ic study fo r his B achelor’s degree, pursues his work program , to ta ling  one 
year in  industry, an d  still graduates w ith  his regu la r class. H e  rem ains on cam pus
w ith  his regu lar classmates except d u rin g  the fifth an d  eighth  terms. T h e  work
of these term s he takes in  the sum m er co-op term.

T h e  schedule fo r the C ooperative Program , beg inn ing  after the fo u rth  term , 
is as follows:

T h ird  Year Fourth Year
Sum mer: F ifth  term  courses Sum m er: Industry
Fall: Industry  Fall: Seventh term  courses
Spring: Sixth term  courses Spring: Industry

Fifth Year
Sum m er: E igh th  term  courses 
Fall: N in th  term  courses 
Spring: T e n th  term  courses

T h e  objective of the program  is educational ra th e r than  rem unerative, al
though the studen t receives a substantial salary from  industry  d u rin g  his three 
work periods.



T h e  w ork program  of each s tuden t is arrang ed  to advance his ind iv idual 
in terests an d  ap titudes w ith in  the regular activity of the com pany w ith  which 
he is affiliated. H e  has no  industry  assignm ent the first sum m er, an d  he does 
his ind u stria l w ork in  one com pany th ro ug ho u t the en tire  program . T hese 
two requ irem en ts  enable h im  to pursue his en g ineering  objectives in  w ork areas 
seldom  available th roug h  ord inary  sum m er placem ent. T h e  ind iv idual co un
seling an d  ap pra isa l of progress th a t characterize the P rogram  enable the  s tuden t 
to pursue his studies an d  g raduate  in to  industry  w ith  realistic objectives.

S tudents are adm itted  to the C ooperative P rogram  in  the fo u rth  term  only. 
A pplican ts are subject to approval bo th  by the College an d  by one of the 
cooperating  industries. Adm ission to  the p lan  involves no  ob lig ation  on  the 
p a r t  of e ith er the s tuden t o r the industry  w ith  regard  to fu tu re  em ploym ent.

GRADUATE PROGRAMS OF STUDY
M.S., PH .D ., AND M.AERO.E. DEGREES
A G R A D U A T E  s tu den t ho ld ing  a baccalaureate o r eq u ivalen t degree from  a 
college o r university  of recognized standin g  m ay pursue advanced w ork lead
ing to a  g radu ate  degree in  engineering. Such a s tuden t m ay en te r as a candidate  
e ith er fo r the general degrees (M.S. o r Ph.D .) o r fo r the professional degrees 
(M .Ch.E., M .C.E., M.E.E., M .I.E., M .M .E., M .M et.E.).

T h e  general degrees (M.S. an d  Ph.D .) are available in a ll the  fields an d  sub
divisions of the College of E ngineering. T h ey  are ad m in istered  by the G rad uate  
School an d  requ ire  w ork in  bo th  m ajo r an d  m ino r fields of study, as well as 
the com pletion of a satisfactory thesis, usually involving ind iv idu al an d  orig inal 
research. A prospective g radu ate  s tuden t in terested  in  o b ta in in g  an  M.S. or 
Ph.D. degree should consult the A n n o u n c em en t  of the Graduate School  for 
ad d ition a l in fo rm ation  concerning these degrees an d  should  correspond  w ith 
the professor supervising the p a rticu la r field of eng ineerin g  rep resen tin g  his 
m ajor interest. S tudents who do n o t com pletely m eet the en trance  requ irem en ts  
for these degrees m ay be ad m itted  as provisional candidates o r w ith ou t candidacy 
according to  previous p repa ra tio n , b u t they m ust in  all cases h o ld  a baccalaureate 
o r equ ivalen t degree.

T h e  degree of M aster of A eronautical E ngineering  (M .Aero.E.) is g ran ted  on 
the recom m endation  of the faculty of the G rad ua te  School of A eronautical 
Engineering. Prospective candidates fo r this degree should apply  directly  to the 
D irector of the  G rad ua te  School of A eronautical E ngineering.

PROFESSIONAL MASTERS’ DEGREES
Professional degrees a t  the M aster’s level are offered in  chem ical, civil, elec

trical, indu stria l, m echanical, an d  m etallurgical en g ineering  an d  are adm inis
tered  by the E ngineering  D ivision of the G rad u ate  School. T hese degrees are 
in tend ed  prim arily  fo r those persons who wish to enhance th e ir ab ility  in  the 
practice of engineering, an d  n o t fo r those whose expected  activities w ill be in  
engineering teaching o r research. T h e  s tuden t w ith  a baccalaureate degree in 
an  area of engineering o r science deem ed ap p ro p ria te  to his proposed  field of 
study may becom e a candidate  for a professional degree. T hese professional



degrees requ ire  a t least 45 cred it hours of graduate-level course work, o r its 
equivalent, in  the princip les an d  practices of the specific field. T hey  do not 
requ ire  the p resen ta tion  of a thesis based upon  research studies. For each can
d ida te  a special curricu lum  of re la ted  courses, differing in  co n ten t am ong the 
several professional degrees, is e ith er prescribed o r agreed u po n  in  advance. T h e  
prospective studen t should consult the detailed  descriptions of requirem ents of 
the various schools elsewhere in this A nnouncem ent.

T h e  requ ired  nu m b er of cred it hours in  each cu rricu lum  may lie reduced by 
allow ing cred it for graduate-level w ork com pleted before en try  in to  the program , 
o r for professional experience approved  by the faculty as substantially  covering 
the same area as any p a rt  of the curricu lum , provided th a t the to ta l allowance 
does no t exceed fifteen cred it hours. Such allow ance for w ork outside the p ro 
gram  will be g ran ted  only after the cand idate  is en ro lled  in the program , and. 
in o rder to avoid m isunderstanding, no  com m itm ents concerning advanced credit 
can be m ade by p rio r correspondence betw een faculty m em bers an d  prospective 
students. T h e  candidate  in terested  in  com ing in to  this program  from  industry  
should w rite to the D irector of the division of eng ineering  he plans to enter. 
U n d er a special a rrangem en t, a studen t w ith a superior record of perform ance 
for fo u r years of und erg rad ua te  engineering  studies a t C ornell may en ro ll in  the 
program  d u rin g  his fifth un d erg rad ua te  year an d  begin the accum ulation  of 
professional degree credits for certa in  advanced courses taken d u rin g  this year. 
T h e  m in im um  tim e requ ired  for a C ornell s tuden t to ob ta in  the professional 
degree will be one term  beyond the baccalaureate degree.

T h e  professional degrees are considered to be a t  the five-and-one-half to six- 
year level of university  work, req u irin g  from  one to two years of add itiona l 
study beyond a four-year baccalaureate program .

COMBINED PROGRAMS IN LAW, BUSINESS 
AND PUBLIC ADMINISTRATION, 
AND CITY AND REGIONAL PLANNING

Q ualified studen ts m ay apply  fo r adm ission to special program s perm itting  
com pletion of bo th  a B achelor's degree in  en gineering  and  a g radu ate  or 
advanced degree in law, business o r pu b lic  adm inistra tion , o r city and regional 
p lann ing , in one year less than  the norm al period . In terested  students should 
consult the ir advisers d u rin g  the ir th ird  year, in  o rder to p lan  ap p ro p ria te  
elective courses d u rin g  the fo u rth  an d  fifth years.

O rd inarily  such a  com bined program , lead ing  to two degrees, w ould con
stitu te  an  eight-year course of study in  the case of law an d  seven years in  the 
case of business an d  pub lic  ad m in istra tion  o r city an d  regional p lann ing . By 
choosing as electives courses acceptable to  the o th e r schools o r colleges and 
by being pe rm itted  to count certa in  o the r courses as m eeting  requirem ents in  
bo th  areas, students will be able to acquire the two degrees in the shortened 
period.

A rrangem ents fo r one o r m ore such com bined program s of study are possible 
for selected studen ts in  chem ical, civil, electrical, m echanical, an d  m etallurgical 
engineering. A pplications will be accepted a t  any tim e p rio r to the fifth year, bu t 
fo r m axim um  flexibility an d  ease of program  p lann ing , the choice should be 
m ade as early as possible. A pplications m ust be approved  by both partic ipa ting  
schools or colleges.



GRADUATE SCHOLARSHIPS AND FELLOWSHIPS
G rad uate  students whose m ajor subjects are in  the various branches of en 

g ineering  an d  w ho wish to be candidates fo r scholarship o r fellow ship a id  should 
consult the A n n o u n ce m e n t  o f the Graduate School  an d  m ake ap p lica tio n  to the 
D ean  of the G rad ua te  School. T hose who are candidates for the degree of 
M .Aero.E. should apply  to the D irector of the G rad uate  School of A eronautical 
E ngineering.

STUDENT PERSONNEL SERVICES
STUDENT PERSONNEL OFFICE
T H E  A D M ISSIO N  of new students, the ad m in istra tion  of scholarships in the 
College of E ngineering, and  the p lacem ent o l graduates are activities of the 
College w hich are co ord inated  in  the S tud en t P ersonnel Office. T h e  P ersonnel 
Office, in  add ition  to o th e r facilities, is also available a t all times to studen ts who 
wish to discuss any question  re la tin g  to the ir life in  the College.

STUDENT COUNSELING
In  general, the counseling of students rests w ith  the class advisers to whom  

the students are  assigned prim arily  fo r assistance in  p la n n in g  an d  scheduling 
the ir academ ic work, b u t w ho will welcom e studen ts a t  any tim e to discuss o th e r 
personal m atters. In  each school of the College, studen ts are referred  to the 
chairm an of the scholarship com m ittee w hen in  financial need  an d  to a p lace
m en t adviser for assistance in  vocational choice an d  postgrad uate  em ploym ent. 
Also, the students are free to consult w ith  the dean, directors, d e p a rtm en t heads, 
an d  instructors, n o t only on m atters p e rtin e n t to th e ir education  an d  fu tu re  plans, 
b u t also 0 1 1  personal m atters. In add ition , the U niversity’s D ean of S tudents and 
staff may be consu lted  by students regard ing  th e ir nonacadem ic problem s.

SCHOLARSHIPS, GRANTS-IN-AID, 
AND PRIZES
SCHOLARSHIPS FOR FRESHMEN
IN F O R M A T IO N  abou t scholarships open to en tering  studen ts in  any  u n d er
g raduate division of the U niversity  an d  app lica tio n  blanks m ay be ob ta ined  
from  the Scholarship Secretary, Office of Admissions, Day H all. T h e  scholarships 
described below are available only to students en terin g  the College of E ng ineer
ing.
A M E R I C A N  S O C I E T Y  F O R  M E T A L S  S C H O L A R S H I P  . . . Established 
by the N ational Society for M etals F ou ndatio n  for educatio n  an d  research. 
N orm ally  aw arded to an  en tering  freshm an o r upperclassm an in m etallurgical 
engineering. T en u re , one year. Aw ard, $500.



C H A R L E S  R .  A R M I N G T O N  S C H O L A R S H I P  I N  E N G I N E E R I N G  . . . 
G ift of M r. an d  Mrs. R. Q. A rm ington , in m em ory of the ir son who was a 
s tu den t in  the Sibley School of M echanical E ng ineering  a t the tim e of his death  
in  1956. O pen  to m en students in  any b ranch  of engineering. O ne scholarship 
an nually  w ith  an n u al stipend  up  to $2000. T en u re , n o t lim ited . Selection based 
on balance of academ ic an d  ex tracurricu lar interests w ith  ou tstan d in g  personal 
characteristics.
J O H N  H E N R Y  B A R R  S C H O L A R S H I P  . . . G ift of Mrs. M abel R. Barr, for 
a deserving studen t to be chosen by the U niversity  from  recom m endations of 
the C ornell C lub of the Lehigh Valley. A n nual aw ard, up  to $2000. T enure , 
n o t lim ited. (N ot available in  1961-1962.)
L A W R E N C E  D. B E L L  M E M O R I A L  S C H O L A R S H I P  . . . Established by the 
Bell F oundatio n , Inc. O p en  to m en o r wom en en tering  any branch  of engineer- 
ing. O ne o r m ore awards w ith an n u a l s tipend  up  to $1250. T en u re , n o t lim ited. 
Selection based on scholarship, leadership  qualities, an d  financial need.
E D W A R D  P. B U R R E L L  S C H O L A R S H IP S  . . . G ift u n d er the will of K atherine 
W . B urrell, in m emory of her husband. O pen  to m en an d  wom en en terin g  any 
division of the College of E ngineering. Aw ard, up  to $800 for freshm an year 
only. N eed is an  im p o rtan t factor in  selecting the  w inners.
G E N E R A L  M O T O R S  C O L L E G E  S C H O L A R S H I P  . . . Established in  1957 
by the G eneral M otors C orporation . A vailable to m en o r wom en who are citizens 
of the U n ited  States an d  are en tering  the College of E ngineering. O ne scholar
ship annually  w ith  s tipend  of from  $200 to $2000 depend ing  u p o n  need. T en u re , 
un lim ited . Selection based upon  ou tstan d ing  academ ic prom ise, general char
acter, an d  financial need.
I N L A N D  S T E E L  F O U N D A T I O N  S C H O L A R S H IP S  . . . Established by the 
In lan d  Steel F ou ndation . A n nu al award, $1500. T en u re , n o t lim ited. Selection 
is based on scholastic a tta inm en t, personal characteristics, an d  financial need. 
Sum m er em ploym ent may be offered to rec ip ien t by the In la n d  Steel Com pany.
M A R T I N  J. I N S U L L  S C H O L A R S H I P  . . . G ift of his wife, Mrs. V irgin ia 
Insull. O pen  to m en en tering  the College of E ngineering. A n nual aw ard, $1500. 
T en u re , no t lim ited. F u rth e r provisions as for the M cM ullen R egional Scholar
ships (see below), except th a t financial need is an  essential criterion .
L O C K H E E D  N A T I O N A L  E N G I N E E R I N G  S C H O L A R S H I P  . . . Established 
by the L ockheed Leadership  Fund. O p en  to en tering  studen ts in  the College 
of E ngineering. A n nual aw ard, tu itio n  an d  fees plus $500. T en u re , un lim ited . 
O ne aw ard each year to a  s tud en t w ho is in  a field of eng ineering  applicab le  
to the aircraft industry  and  whose to ta l personal qualities can be expected 
u po n  g radu ation  to offer a significant co n trib u tio n  to the aircraft industry. 
(N ot available in  1961-1962.)
J O H N  M c M U L L E N  R E G I O N A L  S C H O L A R S H IP S  . . . G ift u n d er the will 
of Jo h n  M cM ullen. O pen  to m en en te ring  any division of the College of E n 
gineering. A n nu al aw ard, u p  to $1500. T en u re , n o t lim ited. Fifty o r m ore scholar
ships aw arded annually . A pplican ts will be selected on the basis of h igh scholastic 
achievem ent and  o th e r indications of qualities likely to produce leadership  in  
engineering. A lthough  financial need is n o t a facto r in  selecting the w inners, 
fu ll consideration  will be given to need in  fixing stipends.



O W E N S - IL L IN O IS  S C H O L A R S H I P  . . . Established by Owens-Illinois. O pen 
to m en. A n nual aw ard, tu itio n  an d  fees plus S I25 for books an d  supplies in  the 
freshm an year and  $100 an nually  thereafter. T en u re , n o t lim ited. Selection will 
be based on scholastic achievem ent, personality , an d  financial need. Sum m er 
em ploym ent m ay be offered by Owens-Illinois.
P R O C T E R  A N D  G A M B L E  S C H O L A R S H IP S  . . . E stablished by the P rocter 
an d  G am ble Com pany. O p en  to m en o r wom en en terin g  the College of E n 
gineering. A n nual award, tu ition  an d  fees p lus $125 for books an d  supplies. 
T en u re , unlim ited . Selection based on academ ic achievem ent, character, an d  
financial need.
A L F R E D  P. S L O A N  N A T I O N A L  S C H O L A R S H IP S  . . . E stablished by the 
A lfred P. Sloan F oundation . O p en  to m en en terin g  any division of the College 
of E ngineering. A n nu al aw ard varies from  a prize scholarship of $200 to as 
m uch as $2000, d epend ing  u po n  financial need. T en u re , n o t lim ited. N ine 
scholarships aw arded annually . A pplican ts will be selected on  the basis of high 
character, sound personality , leadership  po ten tia l, an d  professional prom ise.
U N I O N  C A R B ID E  E N G I N E E R I N G  S C H O L A R S H IP S  . . . Established in 1960 
by the U n io n  C arb ide C orporation . O ne scholarship aw arded an n ua lly  to an 
en terin g  s tuden t in  chemical, m echanical, o r m etallurgical engineering. Award 
equal to the am oun t of tu itio n  an d  fees plus $100 for books and  supplies. T en u re , 
no t lim ited. Same requirem ents as for the M cM ullen R egional Scholarships.
JESSEL S T U A R T  W H Y T E  S C H O L A R S H I P  . . . G ift of Mrs. A n na  Jessel 
W hyte in  m em ory of her son. O pen  to en terin g  studen ts in  the Sibley School 
of M echanical E ngineering. A n nual aw ard, $1000. T en u re , n o t lim ited. P refer
ence will be given to residents of Illinois, Iowa, M ichigan, M innesota, and  W is
consin. F u rth e r provisions as for M cM ullen R egional Scholarships.

SCHOLARSHIPS AND GRANTS-IN-AID 
FOR UPPERCLASSMEN

Students in  the ir sophom ore year and  beyond may apply  for financial assist
ance th rough  the Office of F inancia l Aids, Day H all.

Awards are of two general types: (1) those for w hich the p rinc ip a l qualifica
tion  is financial need, an d  (2) those for w hich ou ts tan d ing  scholastic achieve
m ent is the chief criterion , fn  the first category are scholarships w hich are essen
tially  grants-in-aid. E ligibility  ex tends to  any s tud en t n o t on  scholastic p roba tio n .

T h e  second category of awards, based on  h igh  scholastic an d  o th e r a tta in 
m ents, consists of (1) a lim ited  n u m b er of scholarships sponsored by indu stria l 
com panies, mostly fo r studen ts in  the ir last two years of study, an d  (2) such 
vacancies as may occur in  scholarships of this type usually aw arded to en tering  
students and  subject to  renew al.

Below are the scholarships sponsored by in du stria l com panies an d  foundations.
A L L E G H E N Y  L U D L U M  S C H O L A R S H I P  . . . Established by the A llegheny 
L ud lum  Steel C orporation . Aw ard, $500. T en u re , th ree years. A w arded an nually  
to a s tud en t in  chem ical o r m etallu rg ical engineering, norm ally  to  a s tu d en t in 
m etallurgical engineering, w ith  p rim ary  consideration  fo r academ ic record , 
prom ise of ability, an d  success in  his field of study. N eed  is a secondary factor.



A M E R I C A N  M A C H I N E  A N D  F O U N D R Y  C O M P A N Y  S C H O L A R S H IP S  
Established in  1960 by the A m erican M achine an d  Foundry  Com pany. O ne 
scholarship aw arded annually  to a leading fo u rth  year s tuden t in  m echanical 
or electrical engineering. T en u re , two years. A n nual aw ard, $500 o r $1000 de
p end ing  u pon  need.
C H A R L E S  R .  A R M I N G T O N  P R IZ E  S C H O L A R S H I P  I N  E N G IN E E R I N G  
G ift of M r. an d  Mrs. R. Q. A rm ington, in  m em ory of the ir son who was a 
s tuden t in  the Sibley School of M echanical E ngineering  a t the tim e of his death  
m 1956. O ne scholarship an nually  to a s tuden t en tering  his fo u rth  year in  any 
branch of eng ineering  w ith  an n u a l s tipend  of $500 o r m ore d epend ing  upon  
need. T en u re , two years. R ecipients will be studen ts who in  the ir first three 
years of college have dem onstrated  ou tstan d ing  qualities of personality , notably  
sportsm anship of a h igh order.
A S A R C O  S C H O L A R S H I P  . . . Established by the A m erican Sm elting an d  R e
fining Com pany. O pen  to a fo u rth  o r fifth year s tud en t in  chem ical, m echanical, 
or m etallurgical engineering. A n nu al aw ard, $500. Selection based on scholastic 
achievem ent an d  leadership  po ten tial.
B E N D I X  A V I A T I O N  H O N O R S  S C H O L A R S H I P  I N  S C IEN C E  A N D  E N 
G I N E E R I N G  . . . E stablished in  1957 by the B endix A viation C orporation . 
O pen to a senior who is ou tstan d ing  in  scholarship, ability, character, and 
prom ise, who is studying in a field of in terest to the C orporation , an d  who is 
a U.S. citizen. A n nual aw ard, $1600.
C H E M S T R A N D  S C H O L A R S H I P  . . . Established in  1958 by the C hem strand 
C orporation . O p en  to a senior in  chem ical engineering who is a superior stu 
d en t an d  a U.S. citizen. A n nual award, $500.
D O W  C H E M IC A L  C O M P A N Y  S C H O L A R S H IP S  . . . E stablished by the Dow 
Chem ical Com pany. Award, $1000. O ne scholarship to be aw arded an n ually  and 
renew able for the fifth year to a s tu den t in  chem ical engineering. O ne o ther 
scholarship, w ith  a ten u re  of one year an d  a s tipend  of $500, will be aw arded 
an nually  to an  upperclassm an in  m etallurgical engineering.
D R A V O  C O R P O R A T I O N  S C H O L A R S H IP S  . . . Established by the D ravo 
C orporation . O p en  to fo u rth  year studen ts in  civil, electrical, o r m echanical 
engineering. O ne new aw ard of $1000 annually ; may be renew ed for fifth year. 
Selections based on scholastic ability, need, an d  personal characteristics.
F O U N D R Y  E D U C A T I O N A L  F O U N D A T I O N  S C H O L A R S H IP S  . . . O p en  to 
all students (except freshm en) in  m etallurgical an d  m echanical en g ineerin g  who 
are in terested  in  p rep a rin g  themselves for professional eng ineering  w ork in  the 
foundry  industries. A n nual aw ard, up  to $600. T en u re , one o r m ore years. 
A w arded on the basis of leadership, financial need, scholastic standing, an d  
in terest in  foundry  work.
M O N S A N T O  S C H O L A R S H I P  . . . Established by the M onsanto  Chem ical 
Com pany. O p en  to seniors in  the Sibley School of M echanical E ng ineering  and 
fifth year studen ts in  the School of C hem ical an d  M etallurgical E ngineering. 
Award based u p o n  academ ic standing, in te rest in  chemistry, and  p robab ility  of 
success. F inancia l need no t considered. A n nual aw ard, $700.
T H E  S C O T T  A W A R D  A T  C O R N E L L  . . . Established by the Scott P ap er C om 
pany. O ne scholarship aw arded an nually  to an  ou tstand ing  fo u rth  year studen t



in  m echanical eng ineering  who in tends to follow  an in du stria l career. T en u re , 
two years. Aw ard, $500 to $1000, dep en d ing  u p o n  need. T h e  rec ip ien t m ust 
have dem onstrated  those h igh  qualities of intellect, personality , an d  physical 
vigor associated w ith  the R hodes Scholars.
T H E  T R A N E  C O M P A N Y  S C H O L A R S H I P  . . . E stablished by the T ra n e  
C om pany of L a Crosse, W isconsin. O p en  to seniors in  m echanical engineering 
w ith  special in te rest in  a ir conditioning, refrigeration , o r hea t transfer. A n nual 
award, $1000. Selection to be based on scholastic a tta inm en t, need, an d  leader
ship po ten tia l.
W E S T E R N  E L E C T R I C  S C H O L A R S H IP S  . . . E stablished by the W estern  
E lectric Com pany. O p en  to students in  any division of the College of E ng ineer
ing. T h ree  scholarships w ith  an n u al aw ard up to $800 to be ap p lied  against the 
cost of tu ition , fees, an d  books. T en u re , one year; m ay be renew ed. Selection 
based u po n  need an d  ab ility  in fields of study re la ted  to the C om pany s o pera
tions.
W E S T I N G H O U S E  A I R  A R M  D IV IS IO N  S C H O L A R S H I P  . . . E stablished in  
1956 by the W estinghouse E lectric C orporation . Aw ard, $500. O ne scholarship 
an nually  to a th ird  year s tu den t in  electrical o r m echanical en g ineering  o r en 
gineering physics s tand ing  in  the top  th ird  of his class. T en u re , th ree years.
W Y M A N - G O R D O N  S C H O L A R S H I P  . . . Established by the W ym an-G ordon 
Com pany. O ne aw ard of $500 an nually  to a fo u rth  year s tud en t in  m echanical or 
m etallurgical engineering. T en u re , two years.

PRIZES
C ornell U niversity has a considerable num b er of funds given for the endow 

m ent of prizes to be aw arded annually . Some of these prizes are open  to com
pe tition  by any studen ts in  the U niversity. T h e  pub lica tion , Prize Competitions,  
describing the prizes an d  the n a tu re  of the com petitions, m ay be o b ta in ed  at 
the V isitor In fo rm atio n  C enter, Day H all. Prizes open  to co m petition  particu larly  
by studen ts of the College of E ng ineering  are:
T H E  A M E R I C A N  S O C I E T Y  OF T E S T I N G  M A T E R I A L S  PRIZE S,  consist
ing  of six one-year m em berships in  the Society, are aw arded to studen ts in  the 
College of E ngineering  for the highest scholastic average in  m aterials.
T H E  A M E R I C A N  I N S T I T U T E  OF C H E M IC A L  E N G IN E E R S  P R IZ E  is a 
badge aw arded by the School of C hem ical E ng ineering  to a ju n io r  in  chem ical 
eng ineering  fo r the best scholastic record  a t  the en d  of the fo u rth  term .
T H E  C H A R L E S  L E E  C R A N D A L L  P RIZ E S ,  fo un d ed  in  1916 by a lu m ni of the 
School of C ivil E ngineering. T h e  prizes of $75, $50, $35, an d  $20 are aw arded 
each year by a com m ittee ap p o in te d  by the D irector of the School of Civil 
E ngineering  for the best papers w ritten  by seniors o r jun io rs  in  th a t School on 
suitable subjects, p rov ided  th a t b o th  the substance an d  the w ritten  form  of the 
papers subm itted  show real m erit. T h e  prizes were established to  encourage 
orig inal research, to stim ulate in te rest in  m atters of pu b lic  concern, an d  to 
insp ire  in  the students an  ap precia tio n  of the o pp o rtu n ities  w hich the profes
sion of civil engineering offers them  to serve th e ir fellow m en as in te llig en t an d  
public-spirited citizens. Papers m ust be subm itted  to the D irector of the School 
of C ivil E ngineering  on or before M arch 15 of each year.



T H E  F U E R T E S  M E D A L S ,  established by the late Professor E. A. Fuertes. T h e 
endow m ent provides for two gold medals. O ne is aw arded an nually  by the 
faculty  to th a t s tuden t of the School of C ivil E ngineering  who is found  a t the 
en d  of the first term  of his senior year to have m a in ta ined  the highest degree 
of scholarship in the subjects of this course, p rov ided  he has been in  a ttendance 
a t the U niversity  for a t  least two years. T h e  o the r is aw arded an nually  by the 
faculty to a g raduate  of the School of Civil E ngineering  o r the recip ien t of a 
g radu ate  degree w ith m ajor in civil eng ineering  who has w ritten  a m eritorious 
p ap er u p o n  some en gineering  subject tend ing  to advance the scientific o r prac ti
cal interests of the profession of the civil engineer. I t  is desired th a t papers be 
p resented  on o r before A pril 15. If a p ap e r is presented  in  p rin ted  form, it will 
n o t be received if it has been p rin ted  earlie r th an  the nex t p receding A pril 15. 
N either m edal is aw arded unless it appears to the faculty of the School of 
C ivil E ngineering  tha t there is a cand ida te  of sufficient m erit to en title  h im  to 
such d istinction.
T H E  F U E R T E S  M E M O R I A L  P R IZ E  I N  P U B L IC  S P E A K IN G ,  founded  by 
the la te  C harles H . Baker, a g radu ate  of the School of Civil E ngineering  of the 
class of 1886. T h ree  prizes, one of $100, one of $40, an d  one of $20, are offered 
an nually  to a ll studen ts of the Colleges of E ng ineering  an d  A rch itecture who 
are in  the fifth term  o r beyond, for proficiency in pub lic  speaking.
T H E  H A M I L T O N  A W A R D  . . .  A suitably engraved H am ilton  watch and 
le tte r of com m endation  is aw arded annually  to the senior in  eng ineering  who 
has m ost successfully com bined proficiency in  his m ajor field of study with 
achievem ents, e ith er academ ic, ex tracurricu lar, o r a com bination  of both, in  the 
social sciences an d  hum anities.
T H E  I N S T I T U T E  OF A E R O N A U T I C A L  SC IEN C ES P R IZ E  . . . T h e  “S tu
den t B ranch Scholastic A w ard” of the In s titu te  of A eronautical Sciences is 
p resen ted  annually  to the M .Aero.E. candidate  who atta ins the best scholastic, 
record for th a t academ ic year. T h e  aw ard consists of a certificate an d  a two-year 
free technical m em bership in  the Institu te .
S IB L E Y  P R IZ E S  . . . U n d er a g ift of H iram  Sibley, m ade in  1884, the sum of 
$100 is aw arded annually  in  several prizes to fifth year students in  m echanical 
eng ineering  an d  electrical engineering, equally  d is tribu ted , who have received 
the highest average in  the preced ing  fou r years.
T H E  S I L E N T  H O I S T  A N D  C R A N E  C O M P A N Y  M A T E R I A L S  H A N D L I N G  
P RIZE S  of $125 an d  $75, established in  1950 by the W unsch F ou ndatio n , are 
aw arded each year fo r the best orig inal papers on the subject of m aterials 
handling . T h is  contest is open  to un d erg rad ua te  an d  g radu ate  studen ts of the 
College of E ngineering.
T H E  J. G. W H I T E  P R IZ E S  I N  S P A N IS H  . . . T h ro u g h  the generosity of Jam es 
G ilbert W hite  (Ph.D., C ornell, ’85), three prizes, established in 1914, each of the 
value of $100, are offered annually . O ne of the three, w hich is aw arded to an 
English-speaking s tuden t for proficiency in  Spanish, is open  to m em bers of the 
ju n io r an d  senior classes in  the College of E ngineering  who are candidates for 
the ir first degree. N o candidate  is eligible unless he has com pleted  successfully 
two term s of w ork in Spanish a t C ornell University.



COLLEGE HONORS AND ACTIVITIES
DEAN’S HONOR LIST
S T U D E N T S  of the College of E ngineering  whose w eighted average in  the ir 
studies is 85 p e r cen t o r be tte r are inc luded  an nually  in  an  H o n o r L ist com piled 
for the D ean. T h e  hon or students com prise approxim ate ly  the h ighest ten th  of 
all the students en rolled  in  the College.

HONOR SOCIETIES
E ngineering  students may qualify  for m em bership in  local an d  n a tio n a l h on or 

societies, inc lud ing  T a u  B eta Pi, P h i K appa Phi, Sigma Xi, P i T a u  Sigma, C hi 
Epsilon, R od  an d  Bob, Pyram id, Atmos, K appa T a u  Chi, an d  E ta K appa Nu.

PUBLICATIONS
T h e  Cornell Engineer,  a m agazine co n ta in in g  articles of professional in te rest 

fo r engineering students and  alum ni, is pub lished  m onth ly  th ro ug ho u t the 
academ ic year by underg radua tes of the College of E ngineering.

ENGINEERING SOCIETIES
M any m eetings of the A m erican Society of C ivil Engineers, A m erican Society 

of M echanical Engineers, A m erican In s titu te  of E lectrical Engineers, Society of 
A utom otive Engineers, an d  In s titu te  of R adio  E ngineers are he ld  on cam pus 
an d  are a ttended  by students. T h e  College also m a in ta ins active s tud en t branches 
of these societies, as well as of the A m erican In s titu te  of C hem ical Engineers, 
A m erican Society of A gricu ltu ral Engineers, an d  the In s titu te  of A eronautical 
Sciences. T h e  C ornell M etallu rg ical Society was form ed in  1949 an d  is an  
affiliate of the A m erican In s titu te  of M in ing  an d  M etallu rg ical Engineers. A 
s tuden t b ranch  of the A m erican N uclear Society was founded  in  1959.

ENGINEERING STUDENT COUNCIL
T h e  E ngineering  S tu d en t C ouncil, consisting of elected s tu d en t representatives 

from  each division of the College, p lans the an n u a l E ngineers’ Day p rogram  for 
h igh  school visitors to the cam pus, represents en g ineering  s tu den t view points 
in  cam pus affairs, and conducts studies of the activities of the College. U p p e r
classmen on  the council have pa rtic ip a ted  in  an  inform al tu to rin g  p rogram  for 
freshm en desiring such assistance.



SOURCES OF ADDITIONAL 
INFORMATION
PROSPECT IVE freshm en in terested  in  engineering  should write fo r a special 
illustrated  booklet en titled  Engineering  at Cornell. Requests should be addressed 
to the A nnouncem ents Office, Day H all, C ornell U niversity, and  should  m ention  
th a t the w riter is a prospective freshm an.

D etailed  in fo rm atio n  on  the follow ing subjects is available in  the A n n o u n ce 
m en t  o f General In form ation:  health  services an d  m edical care, health  requ ire 
m ents, housing, ow nership of cars, physical education, loans, part-tim e em ploy
m ent, tu ition , an d  fees. In fo rm ation  on m ilitary  tra in in g  is available in  the 
A n n o m icem en t  of Military Training.  B oth  A nnouncem ents m ay be ob ta ined  
by w riting  the A nnouncem ents Office, Day H all.

S tudents on  the C ornell cam pus may ob ta in  copies of the A nnouncem ents 
(catalogs) a t the adm inistra tive offices of the various schools an d  colleges.



GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING

GRUMMAN HALL
T H E  PR IM A R Y  objective of this School is the tra in in g  of selected eng ineerin g  
an d  science graduates in  the scientific aspects of aeronautics. T h is  tra in in g  is 
in ten ded  especially to p repa re  the students to carry o u t research an d  develop
m en t engineering  in  the ae ro nautical an d  aero-space industries an d  in re la ted  
scientific institu tions.

In  the School's new  quarters, superior facilities are  p rov ided  for labora tory  
studies in  fluid m echanics, aerodynam ics, an d  gasdynamics. M em bers of the 
teaching staff an d  g radu ate  studen ts are engaged in  an  active p rogram  of fu n d a
m en tal studies in  these fields. Em phasis is p u t  u p o n  the scientific an d  engineering  
problem s of space flight, i.e., of vehicles w hich leave an d  re-en ter the ea rth ’s 
atm osphere a t extrem e speeds.

PREPARATION FOR GRADUATE STUDY
T h e  G rad uate  School of A eronautical E ng ineering  w ill ad m it studen ts ho ld 

ing baccalaureate degrees in  any b ranch  of engineering, physics, o r m athem atics, 
p rovided th a t the ir u nd erg radu a te  scholastic records are such as to indicate 
ab ility  to han d le  g radu ate  study. T h e  C ornell courses of study in  engineering 
physics, electrical engineering, an d  m echanical en g ineering  are especially recom 
m ended to studen ts who expect to en te r this School after g raduation .

A ll studen ts who expect to en te r the G rad uate  School of A eronautical E n 
g ineering  should try to arrang e the ir un d erg rad u a te  program s to include as 
m uch w ork as possible in  ap p lied  mechanics, therm odynam ics, m athem atical 
analysis, an d  physics. In  m ost cases, it  w ould  be well fo r en g ineering  students 
to elect courses in  in te rm ed ia te  o r advanced physics, such as atom ic an d  m olec
u la r physics, k inetic  theory of gases, an d  electricity an d  m agnetism .

I t  will be possible for C ornell studen ts in  the five-year un d erg radu a te  program s 
to com plete the requirem ents fo r the degree M .Aero.E. in  one year of g radu ate  
study instead of the norm al two years, if they com plete a sufficient n u m ber of 
the req u ired  g raduate  courses as electives in  the ir u nd erg radu a te  program s.

MASTER OF AERONAUTICAL ENGINEERING
Students who in  the ir und erg rad ua te  careers have dem onstrated  m ore than  

average ab ility  in  analytical subjects an d  w ho have shown adequa te  prom ise 
of carrying on graduate  study successfully are eligible to apply  for this program  
in  the G rad uate  School of A eronautical E ngineering.

A pplication  for adm ission to this program  should be m ade to W . R . Sears, 
D irector of the G rad uate  School of A eronautical E ngineering, G rum m an H all, 
C ornell U niversity. A  special app licatio n  b lank  for this purpose can be ob 
ta in ed  from  the D irector’s office. I t  should be re tu rn e d  directly  to him.
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T h e  p rogram  of ae ro nautical eng ineering  studies is app licab le  to m uch of 
the s tandard  engineering  w ork in  the aero-space industry , b u t beyond th a t its 
objective is to increase the s tu d en t’s facility  in  the use of the basic sciences in  
engineering an d  to stim ulate his grow th in  in d ep en d en t research an d  develop
m en t work. Because the progress in  this field is so rap id , i t  is an  essential objec
tive of this program  to go beyond the study of present-day practices and  tech
n iques an d  to p rep a re  the s tuden t in  the fun dam en ta l background an d  analytical 
m ethods tha t can be ad ap ted  to fu tu re  developm ent.

T h e  successful com pletion of the w ork for this degree requires th a t the stu- 
den t (1) pass a series of courses o r exam inations in the subjects listed below; 
an d  (2) subm it an  acceptable M aster’s thesis based upon  orig inal research. T h e  
subject list constitu tes a standard  of accom plishm ent for the M .Aero.E. candidate, 
b u t the faculty will m odify the list to su it the needs, interests, an d  background 
of each ind iv idual candidate. Courses are available to p e rm it candidates to 
study in  any of three areas of ae ronautical engineering: (1) aerodynam ics, (2) 
gasdynamics (aerophysics), an d  (3) ae ronautical structures. Active research in 
the first two of these areas is being carried  o u t in the School. R esearch in  aero
nautical structures is an im p o rta n t activity of the D epartm en t of Engineering 
M echanics an d  M aterials. T h e  stu den t electing to concen tra te  his work in  this 
field will take a considerable po rtio n  of his electives in  engineering  m echanics 
an d  m aterials.

A lthough  the s tandard  list of requ ired  subjects, together w ith  the thesis, would 
o rd inarily  occupy four term s of g radu ate  study, the residence requ irem en t has 
been set a t one year (two terms) so th a t studen ts who en te r the School w ith 
exceptional p rep a ra tion , o r who are able otherw ise to pass the requ ired  exam i
nations, may be able to qualify  for the degree in  one year.

If  the s tud en t wishes to satisfy a requ irem en t by ex am ina tion  ra th e r  than  by 
passing a course, he should request the faculty of the School to schedule such 
an  exam ination .

I t is suggested tha t each candidate  supp lem en t his requ ired  program  of courses, 
e.g., the  s tandard  list below, by ad d itiona l courses e ither in ae ronautical eng ineer
ing o r in  o th e r fields of study in  o rd er to achieve a balanced program  of twelve 
to sixteen cred it hours p e r  term .

T h e  candidate  m ust pass a final exam ination , e ith er o ral o r bo th  oral and 
w ritten, adm inistered  by the faculty of aeronautical engineering. T h e  faculty 
frequen tly  invites o the r m em bers of the U niversity  staff to  a tten d  and  to p a rtic i
pa te  in  such exam inations.

STANDARD LIST OF REQUIRED SUBJECTS 
FOR THE M.AERO.E. DEGREE

CREDIT
_  . . H OU RSE ng in eerin g  1180, 1181, A dvanced E n g in ee rin g  M ath em a tic s .............................................................. 6
E ng in eerin g  7101, M echanics o f A irp lan es an d  M issiles .............................................................           3
E ng in eerin g  7102, M echanics o f A irp lanes an d  M issiles ...............................................................................3

or
E ng in eerin g  4991, E lec tron ic  E n g in ee rin g  .............................................................................................  g
E ng in eerin g  7203 a n d  7204, G asdynam ics ............................................................................................................ 6
E ng in eerin g  7301, T h e o re tica l A erodynam ics I ................................................................................  3
E ng ineering  1170, A dvanced M echanics .................................................................................................................3
Electives chosen from  L ist A below  ....................................................................... ................



E L E C T I V E S :  L I S T  A
C REDIT
H OU RS

E n g in ee rin g  7206, In tro d u c tio n  to M agnetohydrodynam ics ................................................................  3
E n g in ee rin g  7207, D ynam ics o f R arefied  Gases .........................................................................................  3
E n g in ee rin g  7208, H yperson ic-F low  T h e o ry  ................................................................................................  2
E n g in ee rin g  7302, T h e o re tica l A erodynam ics I I  (W ing  T heo ry ) ................................................... 3
E n g in ee rin g  7303, T h e o re tica l A erodynam ics I I I  (C om pressib le  F lu ids) ................................... 3
E n g in ee rin g  7304, T h eo re tica l A erodynam ics IV (Viscous F luids) ................................................ 3
E n g in ee rin g  7306, T h eo ry  of P rope lle rs  a n d  R o t o r s ...............................................................................  1
E n g in ee rin g  1162, M echanics o f V ib r a t i o n ..................................................................................................... 3
E n g in ee rin g  1163, 1164, A pp lied  E lastic ity  ..................................................................................................  3 ,3
E n g in ee rin g  1165, M ath em a tica l E lastic ity  ..................................................................................................  3
E n g in ee rin g  1167, P lates an d  Shells ................................................................................................................  3
E n g in ee rin g  1168, P lastic ity  a n d  S tab ility  ..................................................................................................... 3
E n g in ee rin g  1171, In tro d u c to ry  Space M echanics ..................................................................................... 3
E ng in ee rin g  1172, Selected T op ics in  E n g in ee rin g  M echanics ....................................................(arranged)
E n g in ee rin g  1175, In tro d u c tio n  to N o n lin e a r  M e c h a n ic s .......................................................................  3
E n g in ee rin g  1263, E lec trical an d  M agnetic  P rop ertie s  o f M ateria ls  ................................................  3
E n g in ee rin g  3652, C om bustion  T h e o ry  ............................................................................................................ 3
E n g in ee rin g  4565, E lec tro m ag n etic  T h eo ry  ..................................................................................................  3
M athem atics  621-2 , M ath em a tica l M ethods in  Physics .......................................................................... 4 ,4
M athem atics  641-2, P a r tia l  D iffe ren tia l E q u a tio n s  ..................................................................................  3, 3
Physics 318, A nalytical M echanics ....................   4
Physics 431, In tro d u c to ry  T h e o re tica l Physics ............................................................................................ 4
Physics 443, A tom ic  Physics an d  In tro d u c tio n  to Q u a n tu m  M e c h a n ic s ............................................ 4
Physics 444, N uc lear an d  H ig h  E nergy  P artic le  Physics .......................................................................  4
Physics 454, E lec tron ic  P rop ertie s  o f Solids an d  L iq u ids .................................................................... 4
Physics 510, A dvanced E x p e rim en ta l Physics .............................................................................................. 3
Physics 571, C lassical M e c h a n ic s .........................................................................................................................  3
Physics 573, E lec trodynam ics ..............................................................................................................................  4

STUDY LEADING TO THE 
DEGREE OF PH.D.

T h e  cu rren t A n n o u n ce m e n t  of the Graduate School  sets fo rth  the requ ire 
m ents fo r candidacy for the degree of Ph.D. an d  lists the general requ irem ents— 
residence, m ajor an d  m ino r subjects, foreign languages, qualify ing exam inations, 
an d  thesis. As exp la ined  in  th a t A nnouncem ent, each candidate  m ust com plete 
a  schedule of courses acceptable to his Special C om m ittee.



AGRICULTURAL ENGINEERING
RILEY-ROBB HALL

A J O IN T  program  adm inistered  by the Colleges of A gricu ltu re  an d  E ngineer
ing  leads to the degree of B achelor of A gricultural E ngineering. S tudents in  
this curricu lum  register in  the College of A griculture d u rin g  the first fou r years 
bu t take courses in the Colleges of E ngineering, Arts an d  Sciences, an d  A gricul
ture. R egistration  for the fifth an d  final year is in  the College of E ngineering, 
which grants the degree.

T h e  purpose of this curricu lum  is to p repare  engineers fo r a career in  the 
ag ricu ltu ral industry— includ ing  such fields as pow er an d  m achinery, structures, 
soil an d  w ater engineering, electrification, an d  the processing an d  h and lin g  of 
ag ricu ltu ral products.

C om plete laboratory  facilities for teaching an d  research program s in  agricul
tu ra l eng ineering  an d  food technology are in R iley-R obb H all. Because the 
D epartm en t has an  active research program  suppo rted  th roug h  the C ornell 
A gricultural E xperim en t Station, m any students find o pp o rtun ities  for part- 
tim e w ork in research d u rin g  the academ ic year an d  in  sum m er vacations.

PRACTICE REQUIREMENT
Since ag ricu ltu ral eng ineering  students are registered in  the College of A gricul

tu re  for the first four years, they m ust m eet the farm  practice requ irem en t of the 
College. T h e  basic req u irem en t is 25 un its  of acceptable farm  experience gained 
a t the ap prox im ate  ra te  of one u n it  p e r week. T w elve of these un its  m ust be 
com pleted before registration  for the sophom ore year. T h e  en tire  25 un its m ust 
be com pleted p rio r  to reg istra tion  in  the fou rth  year. Unless the s tuden t has 
fulfilled these requirem ents as a prefreshm an, he will usually do so d u rin g  the 
sum m ers betw een the freshm an and  ju n io r  years. T h e  A n n o u n c em en t  o f the  
College of Agriculture  should be consulted for details of the requirem ent.

A.S.A.E. STUDENT BRANCH
A n active s tu den t b ranch  of the na tional A m erican Society of A gricultural 

Engineers is available to all studen ts in  this program . P artic ip a tion  in  the 
organization  is a valuable m eans of ga in ing  first-hand know ledge of the p ro 
fessional field of ag ricu ltu ra l engineering, and  it also provides o p p o rtun ities  for 
personal developm ent.

ELECTIVES
T h ere  are tw enty-four hours of electives:
1. Six hours in social studies w ith a two-course sequence.
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2. Six hours in  hum anities w ith a two-course sequence.
3. T w elve hours of electives in  non technical courses.

SCHOLASTIC REQUIREMENTS
T o  rem ain  in  good standing, a s tud en t m ust have a w eighted average for the 

term  of 70 o r above. If the w eighted average is 60 o r higher, b u t less th an  70, 
the s tu den t will be placed on  proba tion . A s tuden t will be d ro p p ed  from  the 
program  if a tll ird  consecutive term  of p ro ba tio n  is ind icated  o r if the w eighted 
average is below 60. In  all cases, the s tuden t m ay appeal an  ac tion  by presen t
ing  new in fo rm ation  to the J o in t Faculty  C om m ittee.

CURRICULUM (B.Agr.E .)
(F or a com plete  desc rip tio n  of the courses in  ag ric u ltu re , see th e  A n n o u n c em e n t o f th e  College  

of A gricu ltu re.)
C O N T A C T  H O U R S 

C REDIT L E C T . LA B . 
H O U R S R E C . C O M P .

T E R M  1 M athem atics  161, A nalytic  G eom etry  an d  C a lcu lu s   3 3 0
Physics 121, In tro d u c to ry  A nalytical Physics 1 .......................... 3 3 2 ,/&
C hem istry  105, G eneral Ino rg an ic  C hem istry  .............................. 3 2 3
E ng lish  111, In tro d u c to ry  Course ..................................................... 3 3 0
A gr. E n g in ee rin g  105, E ng in eerin g  D raw ing  .............................  4 2 6
A g ricu ltu re  1, O rie n ta tio n  ..................................................................  1 1 0

T o ta l ...........................................................................................................  17
T E R M  2 M athem atics  162, A nalytic  G eom etry  and  C alcu lus .............  3 3 0

Physics 122, In tro d u c to ry  A nalytical Physics I I  .......................  3 3 2V£
C hem istry  106, G enera l Ino rg an ic  C hem istry  ............................ 3 2 3
E nglish  112, In tro d u c to ry  C ourse ........................................ 3 3 0
Geology 115 ..................................................................................................  3 2 2V£
A gr. E n g in ee rin g  2, In tro d u c tio n  to A g ricu ltu ra l

E ng in eerin g  .............................................................................................. 2 1 3
T o ta l .........................................................................................................  17

In  ad d itio n  to these courses, a ll freshm en m ust satisfy th e  U n iversity ’s req u irem en ts  in 
physical edu catio n .

T h e  courses o f s tud y  fo r  T erm s 3 th ro u gh  10 w ill a pp ly  only  to s tu d e n ts  w ho  m atricu la ted  
in  1960 or before. For s tu d en ts  m a tr icu la tin g  in  Sep tem ber, 1961, new  courses o f s tu d y  are in 
th e  process o f d eve lop m en t and w ill appear in  su bsequ en t A n n o un cem en ts .
T E R M  3 M athem atics  163, A nalytic  G eom etry  an d  C alcu lus ................  3 3 0

Physics 123 o r  125 o r  127, In tro d u c to ry  A nalytical Physics
I I I  ................................................................................................................ 3 3 2V*

Food Science I ...........................................................................................  2 2 0
E n g in ee rin g  1151, M echanics— Statics ...........................................  3 3 0
Biology 1, G eneral B io logy ..................................................................... 3 2 2V£
Geology 115, E lem en ta ry  Geology ..................................................  3 2 2Vd>

T o ta l .........................................................................................................  17



C O N TA C T H OURS

T E R M  4 Physics 124 o r  126 o r  128, In tro d u c to ry  A nalytical Physics
IV  ................................................................................................................

C hem istry  402, Physical C hem istry  ................................................
E ng in ee rin g  1155, A pp lied  M athem atics  .......................................
E n g in ee rin g  1153, S tren g th  o f  M ate ria ls  .......................................
E n g in ee rin g  2132, Surveying ..............................................................
B iology 1, G enera l B iology ..................................................................

T o ta l  .........................................................................................................  17

In  ad d itio n  to these courses, a ll sophom ores m ust satisfy th e  U n iversity ’s req u irem en ts  in  
physical edu catio n .

CREDIT L E C T . LA B.
H OURS R EC. C O M P .

3 3 21/2
2 2 0
3 3 0
3 3 0
3 3
3 2 V A

17

T E R M  5 E ng in eerin g  3341, M achine  D es ig n ......................................................  4
A nim al H u sb an d ry  10, L ivestock F eed ing  .......................................  4
E n g in ee rin g  2731, E lem en ts  o f S tru c tu ra l E n g in ee rin g  I . . .  3
A gronom y 1, N a tu re  an d  P rop erties  o f S o i l s .............................. 5
E n g in ee rin g  1152, M echanics— D ynam ics ..................................... 3

T o ta l  ...............................................................................................................  18
T E R M  6 E n g in ee rin g  3341, M ach ine  D esign .................................................  4

E n g in ee rin g  1242, M ate ria ls  o f C onstruc tion  ............................  3
E n g in ee rin g  2301, F lu id  M echan ics ..................................................  4
A g ricu ltu ra l B acterio logy  3 ................................................................  3
A g ricu ltu ra l B acterio logy  L ab . 5 ....................................................  1
E ng in ee rin g  2732, E lem en ts o f S tru c tu ra l E n g in ee rin g  I I .  . . . 3

T o ta l ...............................................................................................................  18
T E R M  7 E n g in ee rin g  2715, R ein forced  C oncrete D esign ........................... 4

or
A dvanced S tren g th  o f M ate ria ls  1134 ............................................ 3
E n g in ee rin g  3601, T he rm o d yn am ics  ................................................  3
A gronom y 11, P ro d u c tio n  of F ield  C r o p s .......................................... 4
E lective .........................................................................................................  3
E n g in ee rin g  2302, H ydrology  ................................................................... 2
E x t. T ea c h in g  101, O ra l a n d  W ritte n  E x p r e s s io n .......................... 2
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T o ta l ......................................................................................................17 o r  18
T E R M  8 E ng in ee rin g  3602, E n g in ee rin g  T herm o d yn am ics  .....................

A gr. E n g in ee rin g  221, Soils a n d  W a te r  E n g in e e r in g ................
A gr. E conom ics 102, F arm  M anagem en t .......................................
A gr. E ng in ee rin g  203, A g ric u ltu ra l M achinery  D esign .........
E lective (preferably  Econom ics) .........................................................

T o ta l  .........................................................................................................
Sum m er:  Six-week te rm . N o. 206, F ield  P rob lem s in  A g ricu ltu ra l E n g i

n eering  .......................................................................................................
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T E R M  9 E n g in ee rin g  3605, H ea t T ra n s fe r  ..............
E n g in ee rin g  4931, E lec trical E ng in eerin g
A gr. E n g in ee rin g  202, F arm  Pow er .........
A gr. E n g in ee rin g  253, Special T op ics . . .  
E lective .....................................................................

2
2
2

A rr.
A rr.

2̂ 2 
2 Vi 
2V* 

A rr. 
A rr.



C O N TA C T H OU RS 
C RE D IT L E C T . LA B .
H O U R S R F C . C O M P .

T E R M  10 E n g in ee rin g  3609, R efrig e ra tio n  an d  A ir C o n d itio n in g   3 3 0
E n g in ee rin g  4932, E lec trical E ng in eerin g  ................................... 3 2 2V£
A gr. E n g in ee rin g  231, Farm  S truc tu res D esign .......................... 3 2 2V£
A gr. E n g in ee rin g  253, Special T op ic s  ................................................  1 A rr. A rr.
E lective .........................................................................................................  9 A rr. A rr.

T o ta l  ................................................................................................................ 19
T o ta l  fo r ten  term s ................................................................... 181 o r  182

GRADUATE STUDY
Flexible program s lead ing  to bo th  the M.S. an d  the Ph.D . are offered in  the 

follow ing areas of specialization for e ith er a m ajo r o r m inor: ag ricu ltu ra l struc
tures, pow er an d  m achinery, soil an d  w ater engineering, an d  electric pow er an d  
processing. M inors for those m ajoring  in ag ricu ltu ra l en g ineerin g  may be selected 
from  the  engineering, ag ricu ltu ral, o r basic sciences dep end ing  u p o n  the s tu d en t’s 
interests an d  needs. A b road  an d  active research program , suppo rted  by the 
C ornell A gricu ltu ral E x perim en t S tation, gives the s tu d en t an  o p p o rtu n ity  to 
select a challenging research p ro jec t fo r his thesis. Several assistantships are 
available w ith  an n u al stipends rang in g  from  $2400 to $3000. F or m ore detailed  
in form ation  an d  sam ple program s, contact the G rad u ate  F ield  R epresentative, 
R iley-R obb H all, C ornell University.



DIVISION OF BASIC STUDIES
B E G IN N IN G  w ith  the freshm an class en te ring  in  the fall of 19(31, studen ts in  
the College of E ngineering  are en ro lled  for the first two years of the five-year 
u nd erg rad ua te  program  in the D ivision of Basic Studies. T h e  Division is respon
sible for adm issions to the College a t the underclass level, adm inisters a com m on 
program  of courses for freshm en an d  sophom ores, an d  assigns studen ts to faculty 
advisers.

T h e  p rim ary  objectives of the D ivision of Basic Studies are to provide each 
stu den t w ith  a thorou gh  fun dam en ta l background  fo r the study of engineering 
an d  to assist h im  in  m aking a sound choice of a  specific field of eng ineering  to 
be pursued  in  d ep th  d u ring  the upperclass years. M any en tering  freshm en cannot 
reasonably be expected to have sufficient know ledge of the various engineering 
disciplines o r adequa te  bases for appra isin g  the ir ind iv idual interests in  p a r
ticu lar fields. T herefo re , the D ivision of Basic Studies offers each s tuden t the 
m axim um  o p p o rtu n ity  to gain a general u n d erstand ing  of the na tu re  of engi
neering  th rough  specially selected basic courses, faculty  contacts, an d  ind iv idual 
counseling. T h e  resu lting  college-wide perspective of basic en gineering  education  
enables the s tuden t to develop a valid  vocational goal an d  educational p lan  
early in  his academ ic career, based on a b road  aw areness of the scope of the 
m odern  engineering profession.

U tiliz ing  th e ir experience in  the Division of Basic Studies, studen ts are ex
pected to ind icate  th e ir  choice of a field of en g ineerin g  by the  en d  of the th ird  
term . However, studen ts in terested  in  chem ical o r m etallurgical en g ineering  are 
expected to  so specify by the en d  of the second term , in  o rder to en ro ll in  the 
necessary special chem istry courses d u rin g  the sophom ore year. S tudents who 
are still undecided  a t  the end  of the th ird  term  m ay take an  ap p ro p ria te  technical 
elective in each of two fields of eng ineerin g  by deferring  a libera l elective, in  
o rd er to  facilita te the selection of a professional program  of study. All students 
m ake the ir decision as to branch  of eng ineerin g  by the en d  of T e rm  4.

If  a s tu den t expresses his in te rest in  a p a rticu la r b ranch  of eng ineering  a t the 
outset, he will be assigned to  a faculty adviser in  th a t field. O th er s tuden ts will 
be assigned by the Division of Basic Studies to  selected advisers from  the faculty  
of the College of E ngineering. A fter he determ ines his field of study, a  s tud en t 
may change his adviser to ob ta in  the counsel of a faculty m em ber in  the chosen 
field.

FRESHMAN YEAR
F reshm an studen ts en tering  the College of E ngineering  in  the fall of 1961 will 

take the follow ing program  of courses:

as



C O N TA C T H O U R S

F IR S T  T E R M  
M athem atics  161 . . . ........ \n a ly t ic  G eom etry  and  C alculus ................................

C REDIT
H OU RS

3

L E C T .
R EC .

3

LA B .
C O M P .

0
Physics 121 ................ . . . .In tro d u c to ry  A nalvtical P h y s ic s ................................... 3 3 2 V£
C hem istry  1 0 5 ........... . . .  .G enera l C hem istry  ............................................................ 3 2 3

C hem istry  1 1 3 ............ . . .G e n e ra l C hem istry  a n d  In tro d u c to ry  Q u a lita tiv e  
A nalysis .............................................................................. 4 3 3

E nglish  111 ................ . . . .  In tro d u c to ry  R ead in g  a n d  W ritin g  ......................... 3 3 0
E n g in ee rin g  101 .. . .E n g in e e r in g  P rob lem s a n d  M ethods I  ..................... 3 2

S E C O N D  T E R M
M athem atics  162 . . . . . . .A n a ly t ic  G eom etry  an d  C a lc u lu s ................................ 3 3 0

M athem atics  182 . . . . .  . .A naly tic  G eom etry  a n d  C a lc u lu s ................................ 3 3 0
Physics 1 2 2 ................ . . . . In tro d u c to ry  A nalytical P h y s ic s .................................. 3 3 21/2
C hem istry  106 ......... . . . .G e n e r a l  C h e m is t r y .............................................................. 3 2 3

C hem istry  1 1 4 ............ , , , G enera l C hem istry  a n d  In tro d u c to ry  Q u a lita tiv e  
A nalysis .............................................................................. 4 2 6

E ng lish  1 1 2 ................ . . . .In tro d u c to ry  C ourse in  R ead ing  an d  W ritin g . . .  . 3 3 0
E n g in ee rin g  102 . . . . . . . .E n g in e e r in g  P rob lem s a n d  M ethods I I ..................... 3 2 2 1*

In  ad d itio n  to these courses, a ll freshm en  m ust satisfy th e  U n iversity ’s req u irem en ts  in physical 
education .

SOPHOMORE YEAR
T h e  second year of the com m on two-year program , in ten d ed  fo r studen ts who 

begin  th e ir first year studies in  the fall of 1961 an d  thereafter, is now  u n d er 
developm ent by the faculty  of the College of E ngineering. T erm s 3 an d  4 will 
include fu rth e r  w ork in  m athem atics, physics, an d  chem istry in  ad d itio n  to 
courses in  m echanics an d  m aterials science, libera l electives, an d  a th ird  term  
of engineering  problem s an d  m ethods. U niversity  requ irem en ts  in  physical 
ed ucation  also m ust be satisfied. S tudents in d ica tin g  a choice of chem ical o r 
m etallurgical eng ineering  a t the en d  of the ir first year will take ap proxim ate ly  
one ha lf of the com m on second year program  in  slightly m odified form . D etails 
of the second year p rogram  for all students will be presen ted  in  the 1962 
A nnouncem ent. S tudents beg inn ing  th e ir sophom ore year in  the fall of 1961 
should refer to the ap p ro p ria te  school sections in  this p resen t A nnouncem ent 
fo r descriptions of course program s.

SCHOLASTIC REQUIREMENTS
T o  be in  good standing a studen t in  the Division of Basic Studies m ust—
1. Receive a passing grade in  all courses for w hich he is registered; an d
2. O b ta in  grades of 70 o r h igher in a t  least fou r courses p e r  term , o th e r than  

m ilita ry  science.
R equests fo r ad d ition a l in fo rm ation  ab o u t the basic studies p rogram  should 

be addressed to: D irector, D ivision of Basic Studies, College of E ngineering, 
118 H ollister H all.



CHEMICAL ENGINEERING
OLIN HALL

C H E M IC A L  E ngineering  is the ap p lica tion  of the p rincip les of the physical 
sciences, of m athem atics, an d  of engineering jud g m en t to fields in  w hich m ate
rial is treated  to effect a change in  state, energy content, o r com position. T h e  
m ajor ap p licatio n  of chem ical eng ineering  is in  the process industries where 
raw  m aterials are converted in to  useful products, such as chemicals, petro leum  
products, m etals, rubber, plastics, synthetic fibers, foods, an d  paper.

Program s in chem ical eng ineering  an d  in  m etallurgical eng ineering  are ad 
m inistered  by the School of Chem ical an d  M etallu rg ical E ngineering, w ith  
facilities in  O lin  H all, and  in  the labora tories for foundry  practice and  m etal 
working. Chem istry courses are given in  the Baker L aboratory  of Chem istry. 
In fo rm ation  on m etallurgical eng ineering  begins on page 52.

Instru ction  in the basic princip les of chem ical eng ineering  starts in  the sec
o nd  year an d  ex tends th roug h  tire fifth year. T h e  p ro jec t courses in  the fifth 
year are designed to encourage ind iv idual w ork an d  in itia tive  u n d er conditions 
equivalen t to those found  in  the process industries.

T h e  chem ical engineering cu rricu lum  contains 29 cred it hours of electives. 
A m in im um  of 15 of these elective cred it hours m ust be taken in  the fields of 
hum anities, social studies, and  languages. In  addition , 6 cred it hours in  both  
English an d  history are included  in  req u ired  courses, so th a t each stu den t m ust 
take a m in im um  of 27 cred it hours of non technical courses. T h e  rem ain ing  14 
elective hours are considered to be free electives, an d  courses may be chosen 
to fit a studen t's  p a rticu la r needs an d  objectives. T hey  may be added  to the 
m inim um  requirem ents in  non technical courses, o r they may be used to take 
advanced courses in specialized fields of engineering to p repare for careers in 
such fields. S tudents p lan n in g  to en te r g radu ate  schools may use the free electives 
to p repare  for g raduate  study. D u rin g  the sixth term  each s tu den t m ust subm it 
a coord inated  p lan  to his adviser ind icating  the electives he proposes to take and 
ou tlin in g  the objectives to  be achieved.
OPTIONS

Specialized work is offered in  biochem ical engineering, petro leum , plastics 
a n d  rubbers, business ad m in istra tion , nuc lear engineering, in s trum en ta tio n  and 
au tom ation , indu stria l an d  engineering  ad m in istra tion , an d  reac tion  kinetics. 
T h e  two-year sequence of electives a t an  advanced level allows students to 
arrange program s tha t are the equ ivalen t of op tions in  these fields. T h e  exact 
sequence of courses to be selected for advanced tra in in g  is n o t specified, since 
it  depends on the studen ts’ interests an d  capabilities. E xceptional studen ts are 
allowed to register for g raduate  courses in  these fields.

PREDOCTORAL HONORS PROGRAM
T h e  P redoctoral H onors P rogram  is designed for those und erg radu a te  stu

dents w ho expect to m ake careers of research an d  teaching. I t  has as its p rin c ip a l
25



objective in d o c trin a tion  in  research an d  the advanced theore tical subject m a tte r 
norm ally  inc luded  as p a rt  of the w ork for the  D octor’s degree in  chem ical 
engineering. T hose  g radu ating  from  this p rogram  should be ab le to  ob ta in  
th e ir D octor’s degree in  the m in im um  tim e req u ired  by various g radu ate  schools.

U n derg radu ates in terested  in  this p rogram  may apply  fo r adm ission d u rin g  
th e ir th ird  year so th a t they m ay provisionally  p rereg ister for a  sequence of 
courses beg inn ing  in  the fo u rth  year. F inal ap proval fo r the program  w ill n o t 
be given u n til  the end  of the fou rth  year. D urin g  this provisional period  the 
s tu den t m ust dem onstrate  in itia tive  in selecting an d  m aking  p lans fo r a research 
pro jec t ex tend ing  th roug h  bo th  the fo u rth  an d  fifth years of the  u nd erg rad ua te  
chem ical eng ineering  curriculum .

T h e re  will be no fixed standards for en try  in to  the program . S tudents’ requests 
fo r adm ission d u rin g  the ir th ird  year will be considered by the en tire  chem ical 
en g ineering  staff an d  review ed again a t the end  of the seventh term . A pplican ts 
m ust state the ir in ten tion s  to study for the doctorate  w ith  the  objective of a 
career in  research o r teaching. Since fou r of the courses to be taken in  the n in th  
an d  ten th  term s are req u ired  of doctoral candidates in  the G rad uate  School, 
students approved  for this program  m ust have dem onstrated  h igh levels of 
scholarship in  difficult courses, particu larly  those th a t are prerequisites fo r 
advanced-level work.

P rin c ip a l features of the P redoctoral H o nors P rogram  are: a  year of m athe
m atics beyond d ifferential equations, a three-term  research project, an d  the 
substitu tion  of theoretical advanced w ork fo r some of the design courses in  
the fifth year. S tudents are also urged  to take a  foreign language as p a r t  of the ir 
electives.

SCHOLASTIC REQUIREMENTS
A studen t in  the School of C hem ical an d  M etallu rg ical E ng ineering  who does 

no t receive a passing grade in  every course for w hich he is registered, o r who 
fails in  any term  o r sum m er session to m a in ta in  an  average of 75, m ay be d rop p ed  
or placed on  proba tion .

If, in  the op in io n  of the faculty, a s tu d en t’s general reco rd  is unsatisfactory, 
the s tuden t may be refused perm ission to  co n tinue  his course even though  he 
has m et the m in im um  requirem ents of cred it hours passed an d  of grades for
those hours. S tudents w ho fall beh in d  in  the ir w ork m ay be w arned, p u t  on
p rob a tion , o r d ropp ed , e ith er from  an  ind iv idual course o r from  the U niversity, 
a t any tim e d u rin g  the term .

CURRICULUM (B.Ch.E.)
Course programs for  Term s 1 and 2, administered by the Division of Basic 
Studies, are described on page 24.

C O N TA C T H O U R S 
C RE D IT L E C T . L A B .
H O U R S R E C . C O M P .

T E R M  3 C hem istry  405, A nalytical an d  Physical C hem istry  ................  5 3 6
E n g in ee rin g  5101, M ass a n d  E nergy  B a la n c e s ............................ 3 2 2
M athem atics  163, A na ly tical G eom etry  an d  C a lc u lu s   3 3 0
Physics 123, 125, o r  127, In tro d u c to ry  A na ly tical Physics I I I  3 3 2J*
E lective ...........................................................................................................  3 -  —



T E R M  4

T E R M  5

T E R M  6

T E R M  7

T E R M  8

T E R M  9

T E R M  10

C O N TA C T H OU RS 
CREDIT L E C T . LA B. 
H O U R S R E C . C O M P .

C hem istry  406, Physical C hem istry  ........................................... 5 3 6
E ng in eerin g  5102, E q u ilib r ia  a n d  S taged O pera tio ns  ............ 3 2 2
E n g in ee rin g  1156, A pp lied  M a th e m a tic s .......................................  3 3 0
E ng in eerin g  1151, M echanics .............................................................. 3 3 0
Physics 124, 126, o r  128, In tro d u c to ry  A nalytical Physics IV  3 3 2V£

T o ta l  .........................................................................................................  17
C hem istry  307, In tro d u c to ry  O rg an ic  C hem istry  ....................  3 3 0
C hem istry  311, O rg an ic  C hem istry  L ab o ra to ry  ........................  2 0 6
E n g in ee rin g  5203, C hem ical Processes ...........................................  3 2 0
E n g in ee rin g  5303, In tro d u c tio n  to  R a te  P ro c e sse s ..................... 3 3 0
E n g in ee rin g  5851, C hem ical M icroscopy .....................................  3 o r  0 1 5
E n g in ee rin g  3241, S tatistics ...............................................................  0 o r  3 2 2V*
E n g in ee rin g  1153, S tren g th  o f M ate ria ls  ....................................... 3 2 1
H isto ry  165, Science in  W estern  C iv iliza tion  ..............................  3 3 0

T o ta l ...........................................................................................................  19
C hem istry  308, In tro d u c to ry  O rg an ic  C hem istry  .................... 3 3 0
C hem istry  312, O rg an ic  C hem istry  L ab o ra to ry  ........................  2 0 6
E n g in ee rin g  5204, C hem ical Processes ...........................................  2 2 0
E ng in eerin g  5304, A nalysis o f U n it  O p e r a t io n s .........................  3 3 0
E n g in ee rin g  5851, C hem ical M icroscopy .....................................  0 o r  3 1 5
E n g in ee rin g  3241, S ta t i s t ic s ................................................................  3 o r  0 2 1
E n g in ee rin g  1152, D ynam ics .............................................................. 3 3 0
H isto ry  166, Science in  W estern  C iv ilization  .............................. 3 3 0

T o ta l ...........................................................................................................  19
E n g in ee rin g  5103, C hem ical E n g in ee rin g  T herm o d yn am ics 3 3 0
E n g in ee rin g  5353, U n it O pe ra tio ns  L a b o r a to r y ........................  3 2 3
E n g in ee rin g  5255, M ate ria ls  o f C onstruc tion  .............................  3 3 0
E n g in ee rin g  4931, E lec trical E n g in ee rin g  ....................................  3 2 2V4
Electives ....................................................................................................... 6

T o ta l  ...........................................................................................................  18
E ng in eerin g  5104, C hem ical E n g in ee rin g  T herm o d yn am ics 3 3 0
E ng in ee rin g  5354, P ro ject L a b o r a to r y ............................................  3 2 3
E n g in ee rin g  5256, M ate ria ls  o f C onstruc tion  ............................. 3 3 0
E n g in ee rin g  4932, E lec trical E n g in ee rin g  ....................................  3 2 2V£
Electives ......................................................................................................... 6 -  -

T o ta l  ...........................................................................................................  18
E ng in eerin g  5503, C hem ical E n g in ee rin g  C alcu la tions ......... 2 2 0
E ng in eerin g  5106, R eac tio n  K inetics .............................................  3 3 0
E n g in ee rin g  5746, C hem ical E n g in ee rin g  E c o n o m ic s .............  3 3 0
E n g in ee rin g  5621, Process an d  P la n t D esign M e th o d s   2 1 3
C hem istry  555, A dvanced Ino rg an ic  C h e m is t r y ...........................  3 3 0
Electives ......................................................................................................... 6 -  -

T o ta l  ...........................................................................................................  19
E n g in ee rin g  5504, C hem ical E n g in ee rin g  C a lc u la t io n s   2 2  0
E n g in ee rin g  5622, P la n t D esign P r o j e c t ....................................... 5 2 9
E n g in ee rin g  5206, A dvanced C hem ical Processes ....................  2 2 0
Electives .........................................................................................................  8 -  -

T o ta l  ...........................................................................................................  17
T o ta l  fo r ten  term s ............................................................................ 177



GRADUATE STUDY
REQUIREMENTS FOR THE 
DEGREE OF M.Ch.E.

A candida te  m ust com plete a m in im um  of 54 credits of w hich 45 m ust be in  
technical subjects from  the follow ing list (see page 6 for ad d ition a l in form ation):

Chemistry:  Courses in  analytical chem istry nu m bered  245 o r h igher; in  organic 
chemistry, 320 o r higher; in  physical chem istry, 431 o r h igher; in  inorganic 
chemistry, 555 o r higher; in  biochem istry, 201 o r higher.

Physics: Courses num bered  214 o r higher.
Mathematics:  Courses n um bered  341 o r h igh er (except Course 608).
Biology:  Zoology 452 o r 454; B otany 230-31; B acteriology 103 o r higher.
Chemical Engineering:  T h e  follow ing courses are approved: 5105, 5107. 5108, 

5205-6, 5503-4, 5505-6, 5508-9, 5605-6-7-8 , 5609, 5621-2, 5741, 5746, 5747, 5748, 
5752, 5760, 5851, 5853, 5859, 5900, 5955-6, 6255-6.

Other branches of engineering:  Any course offered in  the College w hich is 
considered by the School o r D epartm en t to  be an  advanced course.

O f these courses, a m in im um  of 18 cred it hours m ust be in  the basic sciences, 
inc lud ing  a t least 6 cred it hours in  m athem atics, 3 in  chem istry, an d  3 in  either 
physics o r biology.

Also, 18 cred it hours m ust be taken in  the chem ical eng ineering  courses listed 
above. N orm ally, a s tuden t will be expected to com plete 5503-4 an d  six hours 
in  a p ro jec t course.

T o  com plete the degree requirem ents, all courses in  excess of the 45 hours 
specified are considered electives. T h ey  m ay be technical o r non technical b u t 
m ust be approved  by the studen t's  adviser.

A ll courses to be counted  tow ard the degree m ust be passed w ith a m in im um  
grade of 75 o r a signed s tatem ent by the professor in  charge a ttesting  th a t the 
s tu d en t’s work was of g radu a te  caliber.



CIVIL ENGINEERING
HOLLISTER HALL

T H E  C IV IL  engineer designs the m ajor structures of m odern  indu stria l society: 
bridges, build ings, dams, airports, thruways, pipelines. H e  devises new m ethods 
of s tructural design, inco rp ora ting  m ore efficient ways to use stru ctu ra l m aterials, 
an d  is active in  the developm ent an d  ad m in istra tion  of systems of tran spo rta 
tion, city an d  regional p lann ing , soil an d  w ater conservation, waste disposal, 
an d  pow er an d  energy utilization .

M odern , w ell-equipped classrooms an d  labora tories fo r in struction  an d  research 
are p rov ided  fo r each of the follow ing departm en ts  and  fields:

D escriptive G eom etry an d  D r a w in g ...................................................... M r. H ew itt
Surveying an d  P h o to g ra m m e try ..............................................................M r. M cN air
H ydraulics ......................................................................................................Bogema
Sanitary E ngineering  .................................................................................. M r. G ates
T ran sp o rta tio n  ............................................................................................. M r. Lewis
S tructu ra l E ngineering  ..............................................................................M r. W in te r
C onstruction  E ngineering  an d  A d m in is tra t io n ..................................M r. G ebhard
Soil M e c h a n ic s .................................................................................................M r. Broms
A irpho to  In te rp re ta tio n  ........................................................................... M r. B elcher
T h e  courses of study available in  the School of C ivil E ng ineering  provide a 

fo und ation  fo r the practice of civil engineering. Of 180 cred it hours req u ired  
for the B achelor’s degree, 24 hours are electives: six in  civil engineering, n in e  
in  hum anities, an d  n in e  free electives. T echn ica l substitu tions for the six hours 
of civil eng ineering  electives may be pe rm itted  if the substitu tions are p a r t  of a 
p lann ed  program  consistent w ith  professional objectives.

SCHOLASTIC REQUIREMENTS
In  o rder to rem ain  in  good standing  a s tuden t m ust m a in ta in  an  average of 

a t least 70 p e r cent.



CURRICULUM (B.C.E.)
Course programs for  Term s 1 and 2, administered by the Division of Basic
Studies, are described on page 24. T erm s 3 and 4, described below, apply  to
students  matriculating before September, 1961.

C O N TA C T H OU RS 
C REDIT L E C T . LA B .
H O U R S R E C . C O M P .

T E R M  3 M athem atics  168, A nalytic  G eom etry  a n d  C a lc u lu s ................
Physics 123 o r  125 o r  127, In tro d u c to ry  A nalytical Physics

I I I  ................................................................................................................
E conom ics 103 ................................ ...........................................................
E ng in eerin g  1151, M echanics-S tatics ................................................
E n g in ee rin g  3231, A ccoun ting  (or Speech 201) ............................
E n g in ee rin g  2101, E n g in ee rin g  M easurem ents .........................

T o ta l  ...........................................................................................................
T E R M  4 Physics 124 o r  126 o r  128, In tro d u c to ry  A naly tica l Physics

IV ................................................................................................................
C hem istry  402, Physical C h e m is t r y ...................................................
Geology 113 (or 2501) ..............................................................................
E n g in ee rin g  1145, A pp lied  M a th e m a tic s .......................................
E n g in ee rin g  1153, S tren g th  o f M a te r i a l s .......................................
P u b lic  S peak ing  201 (or 3231) ............................................................

T o ta l  ...........................................................................................................
I n  a d d itio n  to  these courses, a ll sophom ores m ust satisfy th e  U niversity 's  req u irem en ts  in 

physical edu cation .
T E R M  5 E ng in eerin g  1134, S tren g th  of M ate ria ls  ........................................  3

E n g in ee rin g  1152, M echanics-D ynam ics .........................................  3 3 0
E ng in eerin g  2701, E lem en ta ry  S tru c tu ra l A nalysis ..................  3 2 2'/S
E n g in ee rin g  2501, M icrobiology in  E n g in ee rin g  (or Geology

E n g in ee rin g  2301, F lu id  M echanics ..............
H isto ry  165, Science in  W estern  C iv ilization

T E R M  6 E n g in ee rin g  2102, A dvanced Surveying .......................................
E ng in ee rin g  2302, H ydrology  ...........................................................
E n g in ee rin g  2702, Steel a n d  T im b e r  S t r u c tu r e s .........................
E n g in ee rin g  2725, Soil M echanics (or 2502) ..............................
E n g in ee rin g  2901, C onstruc tion  M ethods (or H u m an itie s

E lective) .....................................................................................................
H is to ry  166, Science in  W estern  C iv iliza tion  ..............................

T o ta l  ................................................ ...........................................................
E n g in ee rin g  2105, S um m er Survey C am p .....................................

T E R M  7 E n g in ee rin g  1241, M ate ria ls  (or 2503) ............................................
E n g in ee rin g  2502, W ate r Supply  an d  Sewerage Systems (or

2725) .....................................................................................................E n g in ee rin g  2602, T ra n sp o r ta tio n  (or H u m an itie s  Elective)
E ng in eerin g  2704, S tatically  In d e te rm in a te  S t r u c tu r e s ............
E n g in ee rin g  4931, E lec trical E n g in ee rin g  .....................................
H u m an itie s  E lective (or 2901) ................................................ ...........

3 3 0

3 3 2 Vi
3 2 5
3 3 0
3 2 2 Vi
3 1 5

18

3 3 2 Vi
2 2 0
3 2 5
3 3 0
3 3 2 Vs
3 3 0

17



C O N TA C T H OU RS 
C RE D IT L E C T . LA B . 
H O U R S R E C . C O M P .

T E R M  8 E n g in ee rin g  2503, W a te r  a n d  W astes T r e a t m e n t .....................  3 2 21*
E n g in ee rin g  2610, H ighw ay  E n g in ee rin g  (or C .E. elective) 3 2 2V*
E n g in ee rin g  2715, R ein forced  C oncrete  D esign (or 2 9 0 2 ) _ 4 2 4
E n g in ee rin g  2312, H y d rau lic  E n g in ee rin g  .............................  3 3 0
E n g in ee rin g  4932, E lec trica l E n g in ee rin g  .............................  3 2  21*
H u m an itie s  E lective (or 2602) ...........................................................  3 3 0

T o ta l ...........................................................................................................  19

T E R M  9 E n g in ee rin g  1212, M ateria ls L ab o ra to ry  (or 2903) ...................  3 1 5
E n g in ee rin g  2902, E n g in ee rin g  L aw  (or 2715) .............................  3 3 0
E n g in ee rin g  2720, F ou n d atio ns  (or H u m an ities  Elective) . . .  3 2 21*
E n g in ee rin g  3630, T herm o d yn am ics  ..............................................  3 3 0
C.E. E lective (or 2610) ...........................................................................  3 _  _
F ree  E lective ................................................................................................  3 _  _

T o ta l ...........................................................................................................  18

T E R M  10 E n g in ee rin g  2903, E n g in ee rin g  E conom y (or 1212) .................  3 3 0
E n g in ee rin g  3642, H e a t Pow er .......................................................... 2 2 0
C.E. E lective ....................................................  3 _  _
H u m an ities  E lective (or 2720) ........................................................... 3 _
F ree  E lective ................................................................................................  6 _  _

T o ta l  ...........................................................................................................  17

T o ta l  fo r ten  term s, in c lu d in g  Sum m er Survey C am p 
b u t  n o t in c lu d in g  physical e d u c a tio n .....................................  180

GRADUATE STUDY
T h e  School offers work lead ing  to the M .C.E. (professional M aster’s degree), 

the M.S., an d  the Ph.D . degrees. In  civil engineering the follow ing areas of con
cen tra tion  are available e ith er as m ajors o r m inors: geodetic an d  photogram - 
m etric engineering, hydraulics, hydraulic engineering, construction  engineering  
an d  ad m inistra tion , sanitary engineering, stru ctu ra l engineering, soils en g ineer
ing, transporta tion  engineering, an d  aerial pho tograph ic studies. D escrip tions of 
ind iv idual courses are given elsewhere in  this A nnouncem ent. For professional 
M asters’ degrees, see p. 6.

Prospective g radu ate  studen ts should consult the A n n o u n ce m e n t  o f the Gradu
ate School. A brochure, Graduate Programs in Civil Engineering,  is also available 
upon  request from  the School of Civil E ngineering, H o llister H all.



ELECTRICAL ENGINEERING
PH ILLIPS HALL

T H E  C U R R IC U L U M  lead ing  to the degree of B achelor of E lectrical E ng ineer
ing  is in ten d ed  to  create in  the s tu den t an  u n d erstand ing  of the m ean ing  an d  
the app licatio n  of those laws of n a tu re  th a t are basic in  the practice of electrical 
eng ineering  and, a t  the same tim e, to provide the o p p o rtu n ity  fo r as m uch n o n 
technical course w ork as is consistent w ith  the prim ary objective of tra in in g  an  
electrical engineer. Except fo r the special p rogram  in  m athem atics described 
below, all students follow the same program  of technical studies th roug h  the 
first eight terms; in  the last two term s the s tu den t may choose to  specialize in 
one o r m ore subdivisions of electrical engineering.

SPECIAL PROGRAMS IN MATHEMATICS
For those studen ts who have a special in terest an d  ab ility  in  m athem atics an 

advanced program  in m athem atics is offered. I t  is recom m ended particu larly  to 
studen ts who in ten d  to do g raduate  work.

T h ird -te rm  students having cum ulative averages above 80 m ay register fo r 
the special program , w hich they en te r in  the ir fou rth  term . T h e  program  con
sists of these five courses: M athem atics 612, 613, 614, 615, an d  616. l o  allow 
tim e for the ad d itio na l m athem atics courses, some norm al requ irem en ts of the 
curricu lum — M achine Design 3341, F lu id  M echanics 2331, an d  E. E. 4114— are 
waived.

S tudents in terested  in  this program  should ask the ir class advisers fo r m ore 
details.

INDUSTRIAL COOPERATIVE PROGRAM
T h e  School partic ipates in  the In du stria l C ooperative P rogram . See p. 5 for 

details.

CLASS ADVISERS
Each class is assigned to an  adviser who serves in  this capacity u n til the class 

graduates. In  ad d itio n  to  counseling each s tuden t ab o u t cu rricu lum , registration , 
scholarship, and  o th e r aspects of the academ ic program , he is available to discuss 
any serious nonacadem ic problem s the students m ay have.

Since the class adviser is responsible for ap proval of the reg istra tion  of each 
studen t, no  cancella tion  of courses o r o th e r changes in  program  may be in itia ted  
w ithou t his knowledge an d  approval. If  the class adviser does n o t approve a 
chosen course of study, the s tuden t may seek approval of the program  by p e ti
tion  to the faculty of the School of E lectrical E ngineering.
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ELECTIVE COURSES
T h e  curricu lum  in  electrical eng ineering  allows each s tuden t to choose a  con

siderable n um b er of elective courses d u rin g  the la te r years of the curriculum . 
O f the fifty-one to ta l elective cred it hours, twenty-seven m ust be nontechnical, 
fifteen m ust be technical, an d  n in e  are com pletely free. T o  achieve b o th  b read th  
an d  d ep th  in  the s tu d en t’s n on tech n ical program , the twenty-seven nontechnical 
elective hours m ust be selected as follows:

1. N ine hours elected from  social studies w ith  a two-course sequence included;
2. N ine hours elected from  the hum an ities  w ith  a two-course sequence included;
3. N in e  hours elected from  any non technical course.
F ifteen  elective cred it hours (of w hich six may be Project) m ust be selected 

from  courses in  electrical engineering, m athem atics, o r physics. O f these fifteen 
hours, n ine  m ust be taken in  electrical engineering. A  course so selected m ust 
n o t con tain  a  g rea t am o un t of m aterial th a t is essentially equivalent, to th a t in  
requ ired  courses in  the curriculum .

T h e  courses, elected in  fu lfillm ent of the fifteen-hour technical elective requ ire 
m ent, serve as a core fo r advanced studies in  a p a rticu la r phase of electrical engi
neering. S tudents m ay specialize in  rad io  science, m icrowave o r sem iconductor 
electronics, electric netw ork  theory, feedback contro l systems an d  com puters, 
nuc lear technology, pow er systems, o r ap p lied  m athem atics an d  physics. A lte r
nately, some studen ts find it advisable to take advanced courses th a t lie in  m ore 
than  one of these specialties.

T h e  n in e  free elective hours m ay be chosen from  am ong any courses in  the 
U niversity  for w hich prerequisites are satisfied, inc lud ing  those in  the foregoing 
list. By carefully p lan n in g  the use of electives, students may carry o u t extensive 
program s of study in  o th e r divisions of the U niversity  d u rin g  the fifth year of 
the curriculum .

T h e  program  of the fifth year includes two three-hour elective courses desig
na ted  as Project. A  s tuden t makes his ow n selection of the  topic o r problem  
th a t he p lan s to investigate u n d e r the general supervision of a faculty m em ber 
an d  p repares a  p ro jec t proposal fo r subm ission to  his in ten d ed  p ro jec t super
visor. In  choosing a topic an d  p rep a rin g  a proposal, the s tu den t is expected  to 
dem onstrate the in itia tive  an d  responsibility  he w ill need to  com plete the 
pro jec t successfully. I t  is expected th a t each s tu den t will choose a p rob lem  closely 
re la ted  to his m ajo r in te rest in  electrical engineering. If  his proposal is n o t 
approved  o r if he does n o t elect to do a project, the s tu den t m ust elect six 
o th e r technical elective hours.

In  m any cases students choose to com bine all o r some p o rtio n  of the free- 
elective requirem ents w ith  the technical-elective requirem ents in  o rder to em 
phasize certa in  studies in  electrical engineering. Some of the m any fields of 
studies along w ith  the ir re la ted  courses are  listed below. T hese group ings of 
courses are n o t in ten ded  to im ply th a t a s tuden t m ust confine his studies to any 
one field b u t are presen ted  for general inform ation .



ELECTRIC NETWORK THEORY
4115— Princip les of N o n linea r C ircuits
4 5 6 3 — Signals an d  Noise in  C om m unication  Systems
4564— T ransm ission of In fo rm ation
4571— M odern N etw ork Analysis
4572— M odern  N etw ork Synthesis
4575— A dvanced T opics of System T heory

ELECTRIC POWER SYSTEMS
4351— U nified T heory  of E lectro-M echanical Systems
4352— Elem ents of Power-System Analysis
4353—T ra n s ien t Analysis of Pow er Systems

ELECTRONS AND WAVES
4526— Electron Dynam ics
4527— M icrowave E lectronics I
4528— M icrowave E lectronics II 
4521— M icrowave L aboratory
4561— M icrowave T h eo ry  an d  T echn iques
4565— E lectrom agnetic T heory
4529— Sem iconductor E lectronics I
4530— Sem iconductor E lectronics II

FEEDBACK CONTROL SYSTEMS AND COMPUTERS
4711—Feedback C ontro l Systems I
4712— Feedback C ontro l Systems II
4713— Feedback C ontro l Systems Sem inar 
4810— Analog C om putation
4820— Switching T heo ry  and  D igital C om puters 
1175— N o n linea r M echanics

ILLUMINATION
4611— Introduc to ry  I llu m ina tio n
4612— Illu m ina tion  E ngineering  
4615— Illu m in a tio n  Sem inar 
Phys. 216— Physical O ptics 
Psych. 207— P erception

NUCLEAR TECHNOLOGY
(T h e  follow ing courses constitu te  the core cu rricu lum  for the  E ng ineering  C ol

lege N uclear T echnology Program .)
8301— In tro du c tio n  to Atom ic N uclear Physics 
8311— N uclear an d  R eactor Physics 
8351—N uclear M easurem ents L aboratory



3605— H eat T ran sfe r
6872— N uclear M aterials T echnology
5760— N uclear and  R eactor E ngineering

COMMUNICATION SYSTEMS
4511— R adio  C om m unication  T h eo ry  I
4512— R adio  C om m unication  T h eo ry  I I  
4541—A pplied  Accoustics
4563— Signals an d  Noise in  C om m unication  Systems 
4551— R adio  Aids to N avigation

RADIO SCIENCE
4565— E lectrom agnetic T h eo ry  
4568— A ntennas
4566— R adio  W aves I
4567— R adio  W aves II
4581— M agnetohydrodynam ical Processes in  the Solar System

N ine cred it hours in  advanced m ilitary  science o r a ir  o r naval science may 
be counted  tow ard the requ irem en ts  of the baccalaureate degree. T hese n ine 
hours are considered to lie w ith in  the free-elective area of the curriculum .

SCHOLASTIC REQUIREMENTS
T o  rem ain  in  good standing, a s tuden t m ust e ith er pass the courses for w hich 

he is registered two weeks after the beg inn ing  of the term  an d  have a w eighted 
average of n o t less than  70 pe r cent; or, if one course is failed  o r is canceled, 
have a w eighted average for the rem ain ing  courses of n o t less th an  75 p e r cent. 
A s tuden t fa iling  to  m eet this req u irem en t o r fa iling  to m ake satisfactory progress 
tow ard his degree, evidenced e ith er by course failures o r by low grades in  m ajor 
courses, may be w arned, placed on p rob a tion , o r d rop p ed  from  the School.

CURRICULUM (B .E .E .)
Course programs for  T erm s 1 and  2, administered by the Division of Basic 
Studies , are described on page 24. Term s 3 and 4 described below apply  to 
students  matriculating before September , 1961.

C O N TA C T H OU RS 
CREDIT L E C T . LA B . 
H O U R S R E C . C O M P .

T E R M  3 M athem atics  163, A nalytic  G eom etry  a n d  C a lc u lu s ................  3 3 0
Physics 123 o r  125 o r  127, In tro d u c to ry  A naly tical Physics

I I I  ................................................................................................................ 3 3 2Vi
E n g in ee rin g  1151, M echanics .............................................................. 3 3 0
E n g in ee rin g  2131, S urv ey in g ................................................................  1  0 2Vt
N on tech n ica l E lective .............................................................................. 3  -  _
E ng in eerin g  4101, E lec trical Science I  ...........................................  3 4 0



CREDIT L E C T . LA B.
H O U R S R E C . C O M P .

T E R M  4* E n g in ee rin g  4103, M athem atica l A nalysis o f L in ear
Systems ............................................................................................................ 3 2 2Vfc

Physics 124 o r  126 o r  128, In tro d u c to ry  A nalytical Physics
IV ................................................................................................................ 3 3 2V£

E n g in ee rin g  1153, M echanics o f M ateria ls .................................  3 2 2*/fc
E n g in ee rin g  3630, E ng in eerin g  T herm o d yn am ics  ...................  3 3 0
E n g in ee rin g  4102, E lec trical Science I I  ........................................ 3 4 0

T o ta l ...............................................................................................................  15

In  ad d itio n  to these courses, all sophom ores m ust satisfy th e  U n iversity ’s req u irem en ts  in 
physical education .
T E R M  5 C hem istry  401, Physical C hem istry  ................................................ 3 3 0

E ng in eerin g  1152, M echanics .............................................................  3 3 0
E n g in ee rin g  4112, A lte rn a tin g  C u rre n t C ircu its  ..................... 3 2 2V£
E n g in ee rin g  4116, E lec tric  C ircu it L ab o ra to ry  .........................  3 1 3
N on tech n ica l E lectives ..................................................................  6

T o ta l  .........................................................................................................  18

T E R M  6 E n g in ee rin g  1241, E ng in eerin g  M ateria ls  ......................................... 3
E ng in eerin g  4114, T ra n s ie n ts  in L in ear  Systems ..................... 3 2 2 XA
E n g in ee rin g  4121, In tro d u c tio n  to  E lectron ics .........................  4 3 2V£
E n g in ee rin g  4216, E lectrical M achinery  L ab o ra to ry  ................  4 2 3
N on tech n ica l E lective ............................................................................ 3

T E R M  7

T E R M  {

T E R M  9

T o ta l

E n g in ee rin g  4122, E lec tron ic  C ircu its  .....................................
E n g in ee rin g  4221, A lte rn a tin g  C u rre n t M a c h in e r y .........
E ng in ee rin g  4113, T ran sm issio n  L ines an d  F ilte rs  . . . .  
N on tech n ica l E lective ....................................................................

T o ta l  ..................................................................................................
Physics 214, A tom ic, N uc lea r, a n d  E lec tron  Physics . . .
E n g in ee rin g  3341, M achine  D esign (or 2331) + .....................
E n g in ee rin g  4123, E lectron ics o f S ignal T ran sm issio n  . . 
E ng in eerin g  4226, E lec trical M achinery  L ab o ra to ry  . . .  
N on tech n ica l E lective ..................................................................

T o ta l  ......................................... ......................................................
E ng in eerin g  4021, T ech n ica l W ritin g  an d  P resen ta tion
F ree  E lectives ....................................................................................
N on tech n ica l E lective ....................................................................
Senior P ro jec t 4091 (or T ech n ica l E le c t iv e ) .........................
T ech n ica l E lective ...........................................................................
N o n res id en t L ectures 4041 ...........................................................

T o ta l  ................................................................................................

17
3 3 0
4 3 2 «/S
4 2 3
3 2 2 >/fc
3 - -

17
3 3 0
4 3 2  VS
4 3 2 V*
4 2 3
3 - -

18
3 3 0
3 - -
3 - -
3 - -
6 - -
1 1 0

19

* Special p ro g ram  in  m ath em atics  beg ins in th is  te rm . (See page 32.)
f i n  1961-1962 a special course, E ng in eerin g  1245 (E lec trica l an d  M agnetic  P rop erties  of 

M ateria ls), m ay be su b s titu te d  for 3341.



C O N TA C T H OURS 
C RE D IT L E C T . LA B. 
H O U R S R E C . C O M P .

T E R M  10 Free E lective ................................................................................................  6
N on techn ica l E lectives ............................................................................ 6
S enior P ro jec t 4092 (or T ech n ica l E lective) ................................  3
T ech n ica l E lectives ..................................................................................  3

T o ta l  .........................................................................................................  18
T o ta l fo r ten  term s ............................................................................ 170

GRADUATE STUDY
T h e  regulations an d  requ irem en ts  for the degrees of D octor of Philosophy 

an d  M aster of Science are described in  the A n n o u n c em en t  o f the Graduate 
School. T hese are research degrees th a t involve residence on  the cam pus and  
subm ission of a  thesis. In  the School of E lectrical E ngineering, research w ork 
leading to  these degrees m ay be u nd ertak en  in  com m unications, microwaves, 
vacuum  tubes, transistors, rad io  transm ission in  the atm osphere, electrom agnetic 
m ethods for investigating  space, rad io  astronom y, electric netw ork theory, feed
back contro l systems, electrical m achines, pow er transm ission, com puters, etc. 
Fellowships, research assistantships, an d  teaching assistantships are available in  
lim ited  num bers to candidates for the degrees of D octor of Philosophy an d  
M aster of Science who are  doing  th e ir thesis research in  the School of E lectrical 
E ngineering.

T h e  degree of M aster of E lectrical E ngineering  is available as a cu rricu lum  
type of professional degree a t  the M aster’s level, the general requ irem en ts  for 
which are  stated  on page 6. O f the 45 cred it hours sta ted  in  the general requ ire 
ments, the M.E.E. degree requires 6 hours of p ro jec t 4091 an d  4092, 12 hours 
in  electrical eng ineering  taken from  the courses listed below, 6 hours of advanced 
physics, 6 hours of advanced m athem atics, an d  15 hours from  any of the afore
m en tioned  groups of electrical engineering, physics, o r advanced m athem atics 
courses.

4090 4352 4511 4528 4565 4611
4115 4353 4512 4529 4566 46124123 4371 4516 4530 4567 4615
4226 4411 4517 4541 4568 4711
4321 4415 4521 4551 4571 47124326 4421 4526 4561 4572 47134351 4501 4527 4563 4575 4810

4564 4581 4820
By choosing elective courses to m eet the above requirem ents, a specially quali-

fied s tuden t may ea rn  the M.E.E. in  one sem ester afte r receiving the five-year 
B.E.E. degree. If  this is done, all b u t ten  of the requ ired  hours can be com pleted 
w ith in the norm al ten  terms, leaving these ten  fo r the eleventh  term . In  the 
eleventh  term , five com pletely free elective hours m ust also be taken. T hese 
elective hours fulfill the G rad ua te  School’s req u irem en t th a t a full sem ester’s 
w ork of fifteen cred it hours be taken beyond the baccalaureate. A ll course work 
to be counted  tow ard the M.E.E. degree requ irem ents m ust be passed w ith  a 
m inim um  grade of 80.



ENGINEERING MECHANICS 
AND MATERIALS

THURSTON HALT,

T H E  D E P A R T M E N T  of E ng in eerin g  M echanics an d  M ateria ls is responsib le 
fo r u n d erg rad u a te  a n d  g radu a te  in stru c tio n  an d  research  in  ap p lied  m echanics, 
ap p lied  m athem atics, an d  m ateria ls science. Sub ject m a tte r  in  the  th ree  fields 
is o f a  fu n d am en ta l n a tu re , a n d  the  en g in ee rin g  m echanics a n d  m ateria ls  u n d e r
g rad u a te  courses p rov id e  a  substan tia l p a r t  of the  basic en g in ee rin g  science ed u 
ca tion  in  the cu rricu la  p rescribed  fo r  en g in ee rin g  s tuden ts  in  each of the 
schools. In  ad d itio n  to  the  req u ire d  courses in  ap p lied  m echanics, ap p lied  
m athem atics, an d  m aterials science, the  u n d e rg rad u a te  can elect several advanced 
courses. T hese  courses are especially su ited  to  s tuden ts  w ho have dem onstra ted  
sup erio r an aly tica l o r ex p erim en ta l ab ility  an d  w ho wish to  ex ten d  a n d  develop 
th is ab ility  in  one  o r m ore of the th ree  areas.

T h e  g rad u a te  p rog ram  in  ap p lied  m echanics a n d  ap p lied  m athem atics leads 
to  the M.S. an d  Ph.D . degrees in  en g ineerin g  m echanics; in  m ateria ls  science it 
leads to the  M.S. a n d  Ph.D . degrees in  en g in ee rin g  m ateria ls  (see p. 6). 
A dvanced theore tical an d  ex p erim en ta l w ork is basic in  the new est developm ents 
in  en g ineerin g  an d  in  ap p lied  science an d  w ill p rov ide  a fo u n d a tio n  fo r fu tu re  
needs in  these fields. T h e  an aly tica l an d  scientific n a tu re  o f the  studies perm its 
g raduates to  p a rtic ip a te  in  solving problem s th a t cu t across m any fields of design 
an d  developm ent. M ost of the  fu tu re  advances in  technology w ill d e p en d  u po n  
b o th  a  scientific u n d ers tan d in g  of m aterials an d  an  u n d e rs ta n d in g  o f the ir 
p ro p e r en g ineerin g  applications.

T h e  flexibility  of the g radu a te  study program s a t  C ornell perm its  s tuden ts  to 
d raw  on  several divisions of the  U niversity  fo r su p p o rtin g  w ork  in  p u re  an d  
ap p lied  science. G rad u a te  s tuden ts  in te rested  p rim arily  in  ap p lied  m echanics 
a n d  ap p lied  m athem atics find these su p p o rtin g  fields o f in te rest: m athem atics, 
structures, en g inee rin g  physics, servom echanism s, m ach ine design, aero-space 
en g ineerin g , soil m echanics, physics. G rad u a te  s tuden ts  w ishing to  specialize in  
m ateria ls  science find these su p p o rtin g  fields o f in te rest: physics, m athem atics, 
chem istry, m etallurgy, solid  state  physics, m echanics, co llo idal chem istry, eng i
n eerin g  physics.



ENGINEERING PHYSICS
ROCKEFELLER HALL

T H E  U N D E R G R A D U A T E  program  in  E ngineering  Physics is designed to 
com bine the basic scientific an d  analytical tra in in g  of the physicist an d  the 
m athem atician  w ith know ledge an d  experience in  apply ing  this tra in ing  to 
problem s in  engineering  research an d  engineering  developm ent. Accordingly, the 
curricu lum  pu ts  m ajo r em phasis on  m athem atics an d  physics. In  add ition , the 
program  is p lan n ed  to develop an  ap precia tion  an d  u n d erstand in g  of the p ro p 
erties of m aterials from  constitu en t atom s an d  m olecules to bu lk  physical, elec
trical, an d  chem ical properties.

For tra in in g  in  engineering  research, the fifth year s tuden t carries o u t a semi
research p ro jec t in  his chosen special field u n d er the d irec tion  of a faculty  m em 
b er who is an  au thority  in  th a t field. S tudents may u nd ertake  projects in  atom ic 
an d  nuc lear physics, nuc lear reactor technology, nuc lear in strum en ta tion , elec
tron  optics an d  electron microscopy, eng ineering  electronics inc lud ing  com m uni
cations an d  servomechanism s, circu it analysis, X-rays an d  crystal structure, 
physics of solids, physical m etallurgy, rad io  astronom y an d  space research, 
m agnetohydrodynam ics an d  aerodynam ics, therm odynam ics an d  hea t transfer, 
elasticity an d  stress analysis, m athem atics, an d  biophysics.

Because of the em phasis on  the basic sciences an d  the freedom  to select 
advanced courses to satisfy electives, the cu rricu lum  provides an  excellen t found a
tion  for g radu ate  study in the sciences o r in  engineering  research.

T h e  D epartm en t has fully  eq u ip ped  laboratories for study an d  research in  
electron microscopy, solid state an d  surface physics, and  nuc lear technology. T h e  
N uclear R eac to r L aboratory , a separate bu ild ing  (see page 4), includes facilities 
for work in  nuc lear chemistry.

In  the ir p ro jec t studies students also have access to o th e r eng ineering  lab o ra
tories an d  to those in  the College of Arts an d  Sciences w here such laboratories 
are im p o rtan t to the project.

Inc lu d in g  the course w ork taken in  the Division of Basic Studies, the en gineer
ing physics u nd erg rad ua te  cu rricu lum  requires the s tu den t to  d is tribu te  his 
to ta l of 165 sem ester hou rs of course w ork as follows:

M athem atics , physics, chem istry , eng in ee ring  ............................................................................  I l l  hou rs
E ng lish  com position  ..................................................................................................................................  6 hou rs

(S tuden ts w ho in  th e  first te rm  show  sufficient proficiency to  be exem pted  
from  th e  second h a lf  o f th e  course m ust s u b s titu te  o th e r  courses in  E ng lish  o r 
lite ra tu re .)

M odern  fo re ign  lang u ag e  ....................................................................................................................... 6 hou rs
(S tuden ts w ho pass th e  proficiency e x am in a tio n  o f th e  D ep a rtm en t o f  M odern  
L anguages an d  w ho  d o  n o t w ish to co n tin u e  th e  study  of a lang u ag e  m ay 
su b s titu te  six h ou rs  o f lib e ra l electives in  p lace o f th e  lang u ag e  req u irem en t.)
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Electives .........................................................................................................................................................  42 hou rs
L ib e ra l (18). A t least six  h ou rs m ust be taken  in  th e  area  o f h um an itie s; a n o th e r  
six h ou rs  in  th e  a rea  of social sciences.
A dvanced  E n g in ee rin g  a n d  Science (15). A m in im u m  of 3 c re d it h o u rs  m u s t 

be in  advanced  labo ra to ry  w ork. T h ese  15 h o u rs  in c lu de  six c re d it h o u rs  
fo r  th e  research  p ro ject.

U nspecified  (9).
M ay be taken  in  any  course in  th e  U niversity  o pen  to  th e  s tu d e n t. N o t 
m ore  th an  six h ou rs c red it is a llow ed  in  advanced  m ilita ry  science o r  in  
n av a l science.

By suitable selection of technical electives d u rin g  his last two years the q u a li
fied studen t may o b ta in  an  excellen t p rep a ra tio n  for a career in  one of the 
m any specialized fields of engineering. As exam ples, fo u r possible program s 
are ou tlined :
A E R O N A U T I C A L  E N G I N E E R I N G  (see p. 16) . . . T h e  u nd erg rad u a te  p ro 
gram  in  engineering physics is particu larly  suited  for w ork in  aeronau tica l en
g ineering, e ith er a t the un d erg rad ua te  o r a t the g rad u a te  level.
N U C L E A R  T E C H N O L O G Y  . . . T h e  s tuden t in terested  in  the nuc lear energy 
field, o r in  nuc lear reac tor pow er developm ents, should choose his electives from  
courses in  reactor physics, nuc lear m easurem ents, therm onuclear pow er p rin c i
ples, advanced heat transfer, an d  in  physics of solids u n d erly ing  rad ia tio n  dam 
age problem s. H is a tten tio n  is d irected  to Courses 8311, 8312, 8313, 8351, 8352, 
an d  to 3665, 5760, 6872, an d  7206, w hich are described in  d e ta il in  the section, 
“D escrip tion of Courses.” A d ditional closely re la ted  courses such as Physics 244 
are also available.
M A T E R I A L S  S C IEN C E  . . . T h e  core program  of the en gineering  physics cur
ricu lum  com bined w ith electives in  engineering  physics (e.g., 8262, 8512), 
engineering m aterials (e.g., 1244), an d  m etallurgical eng ineerin g  (e.g., 6411 an d  
6412) an d  w ith  specialized sem inars provides an  excellen t p rep a ra tio n  for research 
in  m aterials science, a field th a t often  holds the key to fu rth e r  technological 
progress. S tudents can find am ple possibilities fo r senior projects by jo in in g  one 
of the active research groups studying such topics as surface physics, p roperties  
of th in  films, electron m icroscopy an d  diffraction, re laxation  phenom ena an d  
the ir re la tio n  to dislocations an d  o the r defects, pho toconductiv ity , an d  others.
SPACE S C IEN C E  A N D  T E C H N O L O G Y  . . . E ng ineering  physics provides an  
excellent p repa ra tio n  for un d erg rad ua te  o r g rad u ate  specialization in  this chal
lenging field. Q ualified studen ts m ay elect courses in  gasdynamics, rad io  wave 
propagation , optics, astronom y, relativ ity , an d  o the r re la ted  courses. Several 
faculty  m em bers have strong research interests in  this field an d  are available to 
supervise senior research projects re la ted  to the ir areas of specialization. S tudents 
m ay u nd ertak e  projects as a p a rt of the work of the C en ter for Radiophysics and  
Space Research.

B eginn ing early in  his academ ic career, the s tud en t should  w ork o u t w ith  
h is adviser the necessary detailed  p lan n in g  of his electives, in  o rd e r to develop 
the  m ost effective program  in  a pa rticu la r field of interest.

T h e  School partic ipates in  the In d ustria l C ooperative P rogram  (see p . 5).



SCHOLASTIC REQUIREMENTS
T h e  s tuden t is u rged  to regard  grades as an  ind ica tion  of his degree of achieve

m en t in  his field ra th e r  th an  as, in  any sense, an  end  in  themselves. T h e  difference 
of a p o in t o r two in  grades is never a de term in in g  factor in  his status in  the 
D epartm en t. H e  is expected to pass every course for w hich he is registered, to 
m a in ta in  each term  a w eighted average of ab o u t 75 p e r cen t o r better, an d  to 
dem onstrate ap titu d e  an d  com petence in  the basic subject m a tte r of the cur
riculum .

A s tuden t failing  to satisfy these requirem ents m ay be p u t on  p ro ba tio n  or 
refused perm ission to co ntinue his studies in  the D epartm en t.

CURRICULUM (B .Eng.Pliys.)
Course programs for  Term s 1 and 2, administered by the Division of Basic 
Studies, are described on page 24. Term s  5 and 4 described below apply to 
students matriculating before September, 1961.

CON TA C T H OU RS

T E R M  3 M athem atics  183, A nalytic  G eom etry  a n d  C alculus ................
Physics 123 o r 125 o r  127, In tro d u c to ry  A nalytical Physics

I I I  ................................................................................................................
E n g in ee rin g  1151, Statics .......................................................................
A m od ern  foreign  l a n g u a g e ..................................................................
E n g in ee rin g  6110, C asting , W o rk in g  a n d  W eld in g  of M etals

T o ta l ...........................................................................................................
T E R M  4 M athem atics  612, M ethods o f A pp lied  M athem atics  ..............

Physics 124 o r  126 o r  128, In tro d u c to ry  A nalytical Physics IV
C hem istry  402, In tro d u c tio n  to Physical C hem istry  ..............
E ng in eerin g  1152, D ynam ics ..............................................................
E ng in ee rin g  4983, Basic E lec trical E n g in ee rin g  .......................

T o ta l  ...........................................................................................................
T E R M  5 M athem atics  613, M ethods o f A pp lied  M athem atics  ..............

Physics 323, E lec tric ity  an d  M agnetism  .........................................
E n g in ee rin g  8121, T herm o d yn am ics an d  K inetic  T h eo ry  . . .
E n g in ee rin g  4116, E lec tric -C ircu it L ab o ra to ry  .........................
E n g in ee rin g  1153, M echanics o f M ate ria ls  ..................................
E lective .........................................................................................................

T o ta l  .........................................................................................................
T E R M  6 M athem atics  614, M ethods o f A pp lied  M a th e m a tic s ...............

Physics 318, A nalytical M echanics ..................................................
E n g in ee rin g  8122, T herm o d yn am ics a n d  K inetic  T h e o ry . . .  .
E n g in ee rin g  4121, E lec tron  T u b e s  an d  C ircu its  .......................
E lective ...........................................................................................................

T o ta l  .........................................................................................................  17

T ER M  7 M athem atics  615, M ethods of A pp lied  M athem atics  . . . .
Physics 443, A tom ic  an d  M olecu lar Physics .........................
E ng in ee rin g  1201, E n g in ee rin g  M ateria ls  ..............................
E ng in eerin g  4122, E lec tron ic  C ircu it E lem ents ..................
E lective ....................................................................................................

T o ta l  .......................................................................

CREDIT L E C T . LAB.
H OU RS R E C . C O M P .

3 3 0

3 3 2 VS
3 3 0
6 2 6
2 1 2

17
3 3 0
3 3 2VS
3 3 0
3 3 0
4 3 2 VS

16
3 3 0
3 3 0
3 3 0
3 1 3
3 2 2VS
3 - -

18
3 3 0
4 4 0
3 3 0
4 2 5
3 - , '

17
3 3 0
4 4 0
4 3 2 VS
4 2 5
3 - -

18



C O N TA C T H OU RS 
C RE D IT L E C T . I.A B. 
H O U R S R E C . C O M P .

T E R M  8 M athem atics  616, M ethods of A pp lied  M athem atics  ............... 3 3 0
Physics 454, E lec tron ic  P rop erties  of Solids an d  L iq u id s . . . .  4 4 0
Physics 410, A dvanced L ab o ra to ry  ..................................................  4 0 6
C hem istry  416, C hem ical B ond ing  an d  Physical P rop e rtie s  of

O rg an ic  M olecules ................................................................................  3 3 0
E lective ...........................................................................................................  3 -  -

T o ta l  .........................................................................................................  17
T E R M  9 E n g in ee rin g  8252, Selected T op ics in  Physics o f E n g in ee rin g

M ateria ls  ..................................................................................................  3 3 0
E n g in ee rin g  8051, P ro jec t .......................................................................  3 -  -
E lectives .........................................................................................................  9 -  -

T o ta l  ...........................................................................................................  15
T E R M  10 E n g in ee rin g  8131, M echanics o f C o n tin u u m  ..............................  3 3 0

E n g in ee rin g  8052, P ro jec t .......................................................................  3 -  -
E lectives ......................................    9 -

T o ta l  ...........................................................................................................  15
T o ta l for ten  t e r m s ..............................................................................  170

GRADUATE STUDY
T h e  objective of g radu ate  instruction  in  engineering  physics is to offer con

cen tra ted  study in  a  field w hich crosses conven tional subject m a tte r boundaries 
as well as to deepen  an d  enlarge bo th  the general scientific an d  the engineering 
background of the student.

T h o u g h  engineering physics und erg rad ua te  w ork is the p refe rred  p rep a ra tio n  
for g raduate  w ork in  engineering physics, qualified studen ts w ith  a conven tional 
physics o r w ith an o th er engineering background m ay en ro ll fo r g radu ate  work.

T h e  G raduate  School imposes few requirem ents, perm its g rea t la titu d e  to the 
ind iv idual in  choice of studies, an d  expects each candida te  to utilize all the 
resources of the U niversity  re lev an t to his work. I t  encourages h im  to associate 
freely w ith  scholars w ho w ill give h im  the a id  an d  d irec tion  he needs to develop 
a sense of responsibility  for the wise ap p lication  of knowledge.

A ccordingly there are no  specific course requ irem ents o r cu rricu la  fo r g radu ate  
study in  engineering physics. Each s tu d en t’s program , bo th  form al course work 
a n d  in d ep en d en t ind iv idual study, is ad justed  to  fit his needs an d  to provide 
h im  w ith  a thorough  know ledge of a special field an d  w ith  adequate  p e riph era l 
com petence. G eneral in fo rm ation  and  regula tions are given in  the A n n o u n c e 
m e n t  of the Graduate School. A descriptive brochure can be ob ta ined  by w riting  
directly  to the Office of the D epartm en t of E ngineering  Physics, R ockefeller H all.



MECHANICAL ENGINEERING
UPSON HALL

M E C H A N IC A L  engineers design an d  develop diverse systems for pow er genera
tion, m achinery for indu stria l an d  p rivate  consum ption, an d  en terprises for 
m anufactu ring  and  production .

T h e  Sibley School of M echanical E ngineering  consists of five departm en ts 
of instruction :

D rafting  an d  In du stria l Design, R. H . Siegfried, 424 U pson H all.
Ind ustria l and  E ngineering  A dm inistra tion , A. S. Schultz, J r., 324 Upson H all. 
M achine Design, A. H . B urr, 306 U pson H all.
M aterials Processing, W . P en tland , 220 K im ball H all.
T h erm al E ngineering, C. O. Mackey, 206 U pson H all.
Extensive, m odern  laboratories in  each of these departm en ts  provide the stu

den t w ith  the finest eq u ipm en t for studying engineering  princip les. T h e  m echan
ical engineering labora tories and  classrooms are located in Upson H all. All 
m aterials processing laboratories are in  K im ball H all.

B.M.E. PROGRAMS
T h e  m aterial ap p earin g  on this an d  the follow ing pages u n d er the headings 

“R equirem ents fo r the B.M .E. Degree by Subjects,” “C urricu lum  (B.M .E.),” an d  
“Elective R equ irem en ts” applies to  those classes who en tered  the Sibley School 
of M echanical E ngineering as freshm en p rio r  to Septem ber, 1961.

All new students en tering  the College of E ngineering  a t the freshm an level 
s tarting  in Septem ber, 1961, will be en ro lled  in the Division of Basic Studies 
(see p. 23) fo r the ir freshm an an d  sophom ore years. T hose who elect to en te r 
the School of M echanical E ngineering  to pursue the B.M.E. degree program  
d uring  the ir rem ain ing  three academ ic years will follow a cu rricu lum  sim ilar 
to the one shown on the follow ing pages b u t revised to some ex tent. Fu ll details 
of the revised curricu lum  will ap pear in  la te r ed itions of the A n n o u n cem en t  
of the College of Engineering.

REQUIREMENTS FOR THE B.M.E. DEGREE 
BY SUBJECTS
(FOR CLASSES ENTERING PRIOR TO SEPTEMBER, 1961)

All m echanical eng ineering  studen ts m ust satisfy course requirem ents in  each 
of the five M .E. departm en ts, and , in  add ition , m ust take specified courses in  the 
Schools of Electrical, an d  Chem ical an d  M etallurgical E ngineering, an d  in the 
D epartm en t of E ngineering M echanics an d  M aterials. T h is  w ork accounts for 
99 of the 180 cred it hours requ ired  for the degree an d  constitu tes a basic group 
of courses offered in the College of E ngineering  th roughou t five years,
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All m echanical eng ineering  students m ust take specified courses in  m athe
matics, physics, chemistry, English, and  speech. T hese courses to ta l 41 of the 180 
cred it hours req u ired  for graduation .

T h e  rem ain ing  40 hours of elective courses req u ired  for com pletion  of the 
B achelor of M echanical E ngineering  degree are described in  the follow ing o u t
line, which summarizes the degree requirem ents.
E N G IN E E R IN G  COURSES O F F E R E D  IN :  CREDITS

O rie n ta tio n ; n on resid en t lectu res .......................................................................................  4
E ng in ee rin g  D raw in g  .............................................................................................................  6
In d u s tria l an d  E ng in eerin g  A dm in is tra tio n  .................................................................  17
M achine  D esign .......................................................................................................................  12
M ateria ls  Processing ..........................................................................................................  5
T h e rm a l E ng in eerin g  ....................................................................................................... 21
E lec trical E n g in ee rin g  ......................................................................................................  9
C hem ical a n d  M eta llu rg ica l E ng in eerin g  ............................................................... 4
E n g in ee rin g  M echanics an d  M ateria ls  ...............................................................   . . .  21

99

12
12

8
6
3

41
e l e c t i v e s :

L ib e ra l A rts * .........................................................................................................................  12
E ng in eerin g , ( inc lu d in g  P ro ject, 6 hours) f  ............................................................. 14
U nrestric ted  X .........................................................................................................................  14

40
T o ta l ......................................................................................................................................................... 180

SCHOLASTIC REQUIREMENTS
A studen t in the School of M echanical E ng ineering  who fails in any term  to 

earn  a passing grade in  15 hours, w ith  a grade of 70 o r b e tte r in  11 hours, may 
be placed on p robation . If he fails in any term  to pass 12 hours, he may be 
d ro pp ed  from  the School.

CURRICULUM (B.M .E.)
Course programs for  Term s  1 and 2, administered by the Div ision of Basic 
Studies, are described on page 24. Term s 3 and 4 described below apply to s tu
dents matriculating before September, 1961.

* M ay be chosen from  th e  fields o f A m erican  stud ies, th e  classics, econom ics, E ng lish , fine 
arts , governm en t, h isto ry , l ite ra tu re , m odern  languages, m usic, p hilo sophy, psychology, sociology 
a n d  an th rop o log y , a n d  speech an d  d ra m a . Courses in  these fields a re  ava ilab le  in several col
leges o f th e  U niversity  and  a re  n o t lim ited  to  the offerings of any single  d iv ision .

f  Inc ludes a ll courses offered by th e  C ollege o f E n g in ee rin g  w hich  a re  n o t th e  equ iv alen t 
o f any course specifically req u ired  in  the M .E. cu rricu lu m .

X M ay be chosen from  b o th  of th e  g roups m en tion ed  above o r  from  any  d iv ision  of the 
U niversity , in c lu d in g  6 hou rs  o f advanced  R O T C  o r 9 h ou rs o f N aval R O T C . T hese  electives 
m ay be used to take m ore course w ork in  m athem atics , physics, a n d  chem istry .

SCIEN CES, E N G L IS H , SP EE C H :
M athem atics
Physics ................ .
C hem istry  .............
E ng lish  ..................
P ub lic  Speaking



C O N TA C T H OU RS 
C REDIT L E C T . LA B. 
H OU RS R EC . C O M P .

T E R M  3 M athem atics  163, A nalytic  G eom etry  an d  C alculus ................  3 3 0
Physics 123 o r  125 o r  127, In tro d u c to ry  A na ly tical Physics I I I  3 3 2VS
E ng in ee rin g  1151, M echanics— Statics ...........................................  3 3 0
E ng in eerin g  3241, S tatistics ..................................................................  3 2
E ng in ee rin g  6110, C asting , W o rk in g , an d  W eld in g  of M etals

(or E ng in ee rin g  3406) ......................................................................... 2 1 2
Electives .............................................................................................................. 3 A rr. A rr.

T o ta l  .............................................................................................................  17

T E R M  4 Physics 124 o r  126 o r  128, In tro d u c to ry  A nalytical Physics IV 3 3 2VS
C hem istry  402, Physical C hem istry  .......................................................  2 2 0
E n g in ee rin g  1153, S tren g th  o f M ate ria ls  ............................ 3 2 2V&
E n g in ee rin g  1155, A pp lied  M athem atics  ........................................ 3 3 0
E n g in ee rin g  3262, M ethods E n g in ee rin g  ............................  3 l 5
E n g in ee rin g  3406, M ateria ls  P rocessing (or E ng in eerin g  6110) 2 1 2VS

T o ta l ...................................../ .................................................................... 16
In  ad d itio n  to  tak in g  these courses, a ll sophom ores m ust satisfy th e  U niversity ’s req u irem en ts

in  physical edu cation .
T E R M  5 E ng in eerin g  1241, E n g in ee rin g  M ateria ls  ....................................... 3 2 2VS

E n g in ee rin g  3351, M echanism  ...........................................................  3 2 2VS
E ng in eerin g  3601, T he rm o d yn am ics  .............................................. 3 3 0
E ng in ee rin g  1152, M echanics— D ynam ics ..................................... 3 3 0
E ng in ee rin g  3246, In d u s tr ia l  A ccoun ting  ..................................... 2 1 2V&
E ng in ee rin g  3404, P rod u ctio n  M achine  T oo ls  (or E n g in ee r

ing  3405) .......................................................................................................  2 1 2VS
Electives ..............................................................................................................  3 A rr. A rr.

T o ta l  ...........................................................................................................  19

T E R M  6 E ng in eerin g  1242, E ng in eerin g  M ateria ls  ......................................  3 3 0
E n g in ee rin g  3352, D ynam ics o f M ach inery  ................................  3 2 2VS
E n g in ee rin g  3602, T herm o d yn am ics  .............................................. 3 3 0
E n g in ee rin g  3603, F lu id  P roperties  and  Mass F l o w ................  3 3 0
E n g in ee rin g  3247, P rinc ip les  o f Cost C on tro l ...........................  3 2 2VS
E n g in ee rin g  3405, G age L ab o ra to ry  (or E n g in ee rin g  3 40 4 ).. 1 0 2VS
Electives ......................................................................................................... 3 A rr. A rr.

T o ta l  ...........................................................................................................  19

T E R M  7 E n g in ee rin g  3604, Flow  Processes an d  E nergy  T ra n s fe r   3 2 2V&
E ng in eerin g  3605, H ea t T ra n s fe r  ....................................................  3 2 2 VS
E ng in eerin g  3353, D esign o f M achine  M e m b e r s ....................... 3 2 2VS
E ng in ee rin g  1243, E n g in ee rin g  M ateria ls  L ab o ra to ry  ............ 3 2 2VS
E n g in ee rin g  3263, P rod u ctio n  E n g in ee rin g  ................................  3 2 2VS
Electives .........................................................................................................  3 A rr. A rr.

T o ta l  ......................................................................................................... 18

T E R M  8 E n g in ee rin g  3354, D esign o f M achines ..........................................  3 1 5
E ng in eerin g  4931, E lec trical E n g in ee rin g  ...................................... 3 2 2VS
E ng in eerin g  3264, P rod u ctio n  E n g in e e r in g ....................................  3 2 2VS
E n g in ee rin g  3606, T h e rm a l E n g in ee rin g  L a b o r a to r y ................ 3 1 2 VSi
E n g in ee rin g  6112, M eta llu rg y  o f C asting , W o rk in g , and

W eld in g  ....................................................................................................  2 2 0
Electives (inc lu d in g  E ng in ee rin g  3607 o r 3608 o r  3609) ___  6 A rr. A rr.



C O N TA C T H O U R S 
C REDIT L E C T . LA B. 
H O U R S R E C . C O M P .

T E R M  9 P ro jec t ............................................................................................................... 3 A rr. A rr.
E n g in ee rin g  4932, E lec trical E n g in ee rin g  ..................................... 3 2 2V2
E n g in ee rin g  1154, S tren g th  o f M ate ria ls  .......................................  3 3 0
Electives .........................................................................................................  10 A rr. A rr.

T o ta l  ...........................................................................................................  19
T E R M  10 P ro jec t ............................................................................................................... 3 A rr. A rr.

E ng in ee rin g  4933, E lec trical E n g in ee rin g  ..................................... 3 2 2Vi
P u b lic  Speak ing  201 ................................................................................  3 3 0
E n g in ee rin g  3041, N o n res id en t L e c tu r e s .......................................  1 1 0
Electives .........................................................................................................  9 A rr. A rr.

T o ta l  ............................................................................................................ 19
T o ta l for ten  term s .............................................................................. 180

ELECTIVE REQUIREMENTS
(FOR CLASSES ENTERING PRIOR TO SEPTEMBER, 1961)

T h e  five-year cu rricu lum  allows tim e for 40 hours of elective work, inc lud ing  
6 hours of project. If  the s tuden t is to use this ex tra  tim e an d  o p p o rtu n ity  to 
best advantage, he m ust begin as early as his sophom ore year to p lan  so tha t 
these elective hours w ill form  an  in teg ra ted  program . H e  should  explore the 
various possibilities open  to h im  and, w ith  the help  of his adviser, set up  a com 
p le te  program  for his en tire  u n d erg rad ua te  program  of study.

T h e  elective requ irem en ts  suggest possibilities th a t will satisfy a variety of 
personal desires an d  interests. I t  is possible to  ob ta in :

1. T w elve to twenty-six cred it hours in  libera l arts— all in  one area o r 
d iv ided am ong several areas. T his, together w ith  the 9 req u ired  hours of 
English an d  speech, m akes possible a to ta l of 35 hours in  libera l arts.

2. F ou rteen  to  twenty-eight hours in  an  en gineerin g  o p tio n  to provide concen
tra tion  an d  d ep th  in  one p a rticu la r area of engineering; o r these hours m ay 
be d iv ided  am ong two o r m ore areas. T hose  studen ts w ho contem plate  
g raduate  study lead ing  to the M .M .E., M .I.E., M.S., o r M .Aero.E. degrees 
should give serious consideration  to the courses they elect. Some courses 
are acceptable as cred it tow ard bo th  the B.M .E. an d  the professional 
M asters’ degrees.

3. U p  to fourteen  hours of u n restric ted  elective cred it in  any special program  
of studies w hich is n e ith er liberal arts n o r engineering. T h is  includes ad
vanced R O T C .

Students seeking m axim um  d ep th  of tra in in g  in  any pa rticu la r field— w hether 
it  be in  libera l arts, in  engineering, or in  some o the r general area— should study 
the A nnouncem ents of the colleges offering the w ork an d  consu lt w ith  rep resen ta
tives of the p a rticu la r faculties concerned, as well as w ith  the ir eng ineering  
advisers.

T o  illustrate  w hat can be accom plished in  setting u p  substan tia l elective o p 
tions in engineering, the follow ing sam ple op tions are presented.



9, 10

DRAFTING AND INDUSTRIAL DESIGN
INDUSTRIAL DESIGN “  t e r m

E n g in ee rin g  3116, In tro d u c tio n  to In d u s tr ia l  D esign ...................................................... 3 g
E ng in eerin g  3198, 3199, P ro jec t ..................................................................................................  6
Electives from  th e  fo llow ing  list: ................................................................................................ 15  5I 10

A rch itec tu re  330, 331, S cu lp ture
400, 401, H isto ry  o f A rch itec tu re  

F ine  A rts 101, 102, In tro d u c tio n  to A rt: P a in tin g  an d  S cu lp ture  
or

104 In tro d u c tio n  to A rt
111, 112 In tro d u c tio n  to A rt: A rch itec tu re  
554 T w en tie th -C en tu ry  P a in tin g  

H om e Econom ics H .D . 100, C olor a n d  D esign
T o ta l 24

INDUSTRIAL AND ENGINEERING ADMINISTRATION
MANUFACTURING ENGINEERING
E ng in ee rin g  3266, A dvanced M ethods E n g in e e r in g   ................................................ 3 7
E n g in ee rin g  3240, A na ly tical M ethods in  O pera tio ns  R esearch  ..................................... 3 7
E n g in ee rin g  3242, S tatistica l C on tro l a n d  S am pling  I n s p e c t io n ..................................... 3 8
E n g in ee rin g  3281, C om p u tin g  E q u ip m e n t a n d  In d u s tr ia l  A p p l ic a t io n s ..................... 3 8
E n g in ee rin g  3267, A dvanced  P ro d u c tio n  E n g in e e r in g .........................................................  3 9
E ng in eerin g  3283, D ig ita l Systems S im u la tio n  ....................................................................... 3 9
E n g in ee rin g  3265, P ro d u c tio n  P lan n in g  ....................................................................................  3  jo
E n g in ee rin g  3298, 3299, P ro jec t ....................................................................................................  6 9, 10

T o ta l ..................................................................................................................................................  27

P R O D U C T IO N  M A N A G E M E N T
E n g in ee rin g  3232, Personnel M a n a g e m e n t ................................................................................  3 7
E n g in ee rin g  3280, In tro d u c tio n  to O pera tio ns  R esearch  ..................................................  3 7
E n g in ee rin g  3242, S tatistica l C on tro l a n d  S am pling  Insp ectio n  ....................................  3  8
E ng in ee rin g  3265, P ro d u c tio n  P lan n in g  ....................................................................................  3 8
E ng in ee rin g  3254, A nalytics o f D ecision an d  C on tro l .........................................................  3 9
E ng in ee rin g  3281, C om p u tin g  E q u ip m e n t an d  In d u s tr ia l  A p p l ic a t io n s ..................... 3 9 o r  10
E n g in ee rin g  3270, In d u s tr ia l  M ark e tin g  ..................................................................................  3 10
E ng ineering  3298, 3299, P r o j e c t ....................................................................................................  6 9, 10

T o ta l ..................................................................................................................................................  27

S Y S T E M S  E N G IN E E R IN G
E n g in ee rin g  3240, A nalytical M ethods in  O pe ra tio ns  R e s e a r c h ..................................... 3 7
E n g in ee rin g  3280, In tro d u c tio n  to O pera tio ns  R esearch  ..................................................  3 7
E n g in ee rin g  3243, In te rm e d ia te  In d u s tr ia l  S ta t i s t ic s ...........................................................  3 8
E n g in ee rin g  3281, C om p u tin g  E q u ip m e n t a n d  In d u s tr ia l  A p p l ic a t io n s ..................... 3 8
E n g in ee rin g  3283, D ig ita l Systems S im ulation  ....................................................................... 3 9
E ng in eerin g  3265, P rod u ctio n  P l a n n i n g ....................................................................................  3 10
E ng in eerin g  3254, A nalytics o f D ecision an d  C on tro l .........................................................  3 10
E ng in eerin g  3298, 3299, P r o j e c t ....................................................................................................  6 9, 10

T o ta l  ..................................................................................................................................................  27



APPLIED INDUSTRIAL STATISTICS
E ng in eerin g  3240, A nalytical M ethods in O pera tio ns  R esearch  ..............
E ng in eerin g  3242, S tatistica l C on tro l a n d  S am pling  I n s p e c t io n ..............
E ng in eerin g  3243, In te rm e d ia te  In d u s tria l S ta t i s t ic s .....................................
E ng in eerin g  3244, A dvanced In d u s tr ia l  S ta t i s t ic s ...........................................
E n g in ee rin g  3248, S tatistical A spects o f R e liab ility  A n a ly s is .....................
E ng in eerin g  3281, C o m p u tin g  E q u ip m e n t an d  In d u s tr ia l  A pp lica tions 
E ng in eerin g  3284, M ath em atica l P rog ram m in g  and  D ecision T h eo ry  . 

or
E ng in eerin g  3285, Q u eu in g  T h e o r y .......................................................................
E ng in eerin g  3298, 3299, P r o j e c t ..............................................................................

T o ta l  ...........................................................................................................................

CREDIT
H OURS T E R M

3 7
3 8
3 8
3 9
3 9
3 10

3 10

6 9, 10

27

MACHINE DESIGN
MECHANICAL DESIGN (SYNTHESIS)
E n g in ee rin g  3366, A dvanced K inem atics .................................................................................  3 8
E ng in eerin g  3367, D esign P rob lem s in  V ib ra tions an d  D y n a m ic s ................................  3 8
E n g in ee rin g  3374, C reative D esign .............................................................................................  3 9
E ng in eerin g  3375, A uto m atic  M achinery  .................................................................................  3 9
E n g in ee rin g  3398, 3399, D esign P rojects .................................................................................  6 9, 10

T o ta l ..................................................................................................................................................  18

DESIGN DEVELOPMENT (ANALYSIS AND EXPERIMENTATION)
E ng in eerin g  3367, D esign P rob lem s in  V ib ra tions a n d  D y n a m ic s ..........................  3 8
E ng in eerin g  3361, A dvanced M achine A n a ly s is .......................................................... 3 9
E ng ineering  3372, E xp e rim en ta l M ethods in  M achine  D esign ....................................... 3 9
E ng in eerin g  3362, M echanical D esign of T u rb o m a ch in e ry  .....................    3 10
E n g in ee rin g  3376, A u to m atic  C ontrol ........................................................................................... 3 10
E ng in eerin g  3398, 3399, A nalysis o r  E x p e rim en ta l P r o j e c t s .............................................. 6 9, 10

T o ta l ......................................................................................................................................................  21

VEHICLES AND PROPULSION
E ng in eerin g  3367, D esign P rob lem s in  V ib ra tio n s a n d  D ynam ics ..............................  3 8
E ng in eerin g  3607, C om bustion  E ngines ...................................................................................  3 8
E ng in eerin g  3377, A utom otive  E n g in e e r in g ............................................................................ 3 9
E ng in eerin g  7101, M echanics of A irp lan es a n d  M is s i le s ...................................................  3 9
E ng in ee rin g  3398, 3399, V ehicle D esign P r o j e c t ...................................................................  6 9, 10

T o ta l ..................................................................................................................................................  18

THERMAL ENGINEERING
FLUID DYNAMICS AND HEAT TRANSFER
E n g in ee rin g  3661, A dvanced T herm o d yn am ics  .....................................................................  3 7
E ng in eerin g  3664, A dvanced F lu id  M echanics ...................................................................... 3 8
E ng in eerin g  3663, A dvanced T u rb o m a ch in ery  ...................................................................... 3 9
E ng in eerin g  3665, A dvanced H ea t T ra n s fe r  ........................................................................... 3 9
E ng in eerin g  3698, 3699, P ro ject .................................................................................................... 6 9, 10

T o ta l ..................................................................................................................................................  18



NUCLEAR ENGINEERING CREDITH O U R S T E R M
E n g in ee rin g  3608, T h e rm a l P ow er P lan ts  .....................................................................................  3 g
E n g in ee rin g  8301, A tom ic  a n d  N u c lea r Physics ......................................................................... 3 g
E n g in ee rin g  3665, A dvanced H ea t T ra n s fe r  ................................................................................  3 Q
E n g in ee rin g  8311, N u c lea r an d  R eac to r Physics .......................................................................  3 I0
E n g in ee rin g  8351, N u c lea r M easurem ents L ab o ra to ry  ............................................................ 3
E n g in ee rin g  3698, 3699, P ro ject ........................................................................................................  6

T o ta l ..................................................................................................................  2 i

10
9, 10

PROPULSION ENGINES
E n g in ee rin g  3661, A dvanced T herm o d yn am ics ...................................................................... 3
E ng in eerin g  3607, C om bustion  E ngines .............................................................................  3
E ng in eerin g  3663, A dvanced T u rb o m a ch in e ry  ...............................................................  3
E n g in ee rin g  3665, A dvanced H ea t T ra n s fe r  ..........................................................................  3
E ng in eerin g  3671, A ero-Space P rop u lsio n  S y s te m s ............................................................... 3
E ng in eerin g  3698, 3699, P ro jec t ...................................................................................... 5

T o ta l  ................................................................................................................................ 2 i

9
9
9
9, 10

THERMAL ENVIRONMENT
E n g in ee rin g  3609, R e frig e ra tio n  an d  A ir C o n d itio n ing  
E n g in ee rin g  3667, T e m p e ra tu re  M easuring  In s tru m e n ts
E n g in ee rin g  3665, A dvanced H e a t T ra n s fe r  .......................
E n g in ee rin g  3666, A dvanced A ir  C o n d itio n ing  ................
E n g in ee rin g  4934, P rin c ip les  o f A u to m atic  C on tro l ___
E n g in ee rin g  3698, 3699, P r o j e c t ................................................

T o ta l  ..................................................

THERMAL POWER
E n g in ee rin g  3361, A dvanced T herm o d yn am ics
E n g in ee rin g  3607, C om bustion  E ngines ............
E n g in ee rin g  3608, T h e rm a l Pow er P l a n t s ___
E n g in ee rin g  3672, E nergy  C onversion ................
E n g in ee rin g  3670, A dvanced C om bustion  Engi 
E ng in eerin g  3698, 3699, P ro jec t .............................

T o ta l  ................................

3 7
3 8
3 8
3 10
3 10
6 9, 10

2 1

T o ta I  ..................................................................................................................................................  24

6

AERONAUTICAL ENGINEERING
M athem atics  609, H ig h e r  C alcu lus ................................................................................  3 5
M athem atics  610, H ig h e r  C alculus ...................................................................... '   3
E n g in ee rin g  7101, M echanics o f A irp lanes a n d  M is s i le s ...................................................  3 7
E n g in ee rin g  7102, M echanics o f  A irp lan es a n d  M is s i le s ............................................  3  g
E ng in ee rin g  7203, G asdynam ics I  ........................................................................                     3 9
E ng in ee rin g  7204, G asdynam ics I I  ............................................................................... ”     3  1()
E n g in ee rin g  7801, P ro jec t ..............................................................................   g 9, 10



EN G IN EE R IN G  M ECH AN ICS AND M A T E R IA L S

M E C H A N IC S  hours term
E n g in ee rin g  1154, A dvanced S tren g th  o f M ate ria ls  ..................................................................... 3 7
E n g in ee rin g  1162, M echanics of V ib ra tio n  ...................................................................................  3 8
E n g in ee rin g  3367, D esign P rob lem s in  V ib ra tio n s a n d  D ynam ics .....................................  3 8
E n g in ee rin g  1163, A pp lied  E lasticity  ..............................................................................................  3 9
E n g in ee rin g  1180, A dvanced E n g in ee rin g  M athem atics  .......................................................... 3 9
E ng in eerin g  4711, Feedback C ontrol Systems I ............................................................................  3 9
E n g in ee rin g  1159, A dvanced M echanics L ab o ra to ry  ................................................................. 3 10
E n g in ee rin g  1198, 1199, P r o j e c t ........................................................................................  6 9 ,1 0

T o ta l  ......................................................................................................................................................  27

M A T E R IA L S
Physics 314, A tom ic a n d  M olecu lar Physics ................................................................................. 3 7
Physics 454, E lec tron ic  P ropertie s  o f Solids an d  L iq u i d s .......................................................  3 8
E ng ineering  1216, S tru c tu re  an d  P rop ertie s  o f M a t t e r ............................................................  2 9
E ng in eerin g  6452, E xp erim en ta l Physical M e ta l lu r g y ..............................................................  3 9
E ng in eerin g  1244, T h e o re tica l M ateria ls-M echanical P rop e rtie s  .......................................  3 10
E ng in eerin g  1298, 1299, P ro ject .......................................................................................................... 6 9, 10

T o ta l ......................................................................................................................................................  20

M A T E R IA L S  T E C H N O L O G Y
E ng in eerin g  6353, In tro d u c to ry  M eta llo g rap h y  ........................................................................  3 8
E ng in eerin g  6415, P rinc ip les  o f M ate ria ls  Processing ............................................................  3 9
E ng in eerin g  3372, E xp e rim en ta l M ethods in  M achine  D esign .............................................  3 9
E ng in eerin g  6661, M etals a t  H ig h  T e m p e r a tu r e s .......................................................................  2 9
E ng in eerin g  6872, N u c lea r M ate ria ls  T echno logy  .....................................................................  2 10

P ro ject in  m ach ine  design o r  m eta llu rg ica l e n g in e e r in g ................................................. 6 9, 10

T o ta l ......................................................................................................................................................  19

N U C L E A R  T E C H N O L O G Y
E ng in eerin g  8301, In tro d u c tio n  to  A tom ic  a n d  N u c lea r P h y s ic s .........................................  3 7
E n g in ee rin g  8311, N uc lea r a n d  R eac to r Physics .......................................................................  3 8
E n g in ee rin g  8351, N uc lea r M easurem ents L ab o ra to ry  ............................................................  3 8
E n g in ee rin g  5760, N uc lear a n d  R eac to r E n g in ee rin g  ..............................................................  2 9
E n g in ee rin g  3665, A dvanced H ea t T ra n s fe r  ................................................................................  3 9
E n g in ee rin g  6872, N uc lear M ate ria l L ab o ra to ry  ........................................................................ 3 10
E n g in ee rin g  8051, 8052, P ro jec t .......................................................................................................... 6 9, 10

T o ta l ......................................................................................................................................................  23

Some of the elective courses ap pearing  in  these suggested op tio ns may, 
u n d er certain  conditions, be used to satisfy requ irem en ts  for b o th  the u n d e r
g rad u a te  and  the g raduate  degrees. O th er electives, including, particularly , 
advanced m athem atics courses, are also essential fo r g radu ate  work. Prospective 
g raduate  students should seek guidance from  m em bers of the g raduate  staff in 
arrang ing  the ir elective program s.

T h e  School partic ipates in  the In d ustria l C ooperative P rogram  (see p. 5).



GRADUATE STUDY
Specialized program s for a M aster of M echanical E ng ineering  degree in  the 

area of m achine design are  available in  the fields of analysis an d  developm ent, 
au tom atic  m achinery, and  pow er m achinery; in  the area of therm al engineering, 
in  the fields of com bustion engines, h ea t transfer an d  fluid dynamics, nuc lear and 
therm al power, and  refrigeration  an d  air conditioning.

Specialized program s for the M aster of In du stria l E ng ineering  degree are 
available in  the areas of m anufactu rin g  engineering, m ethods engineering, cost 
contro l, indu stria l statistics, an d  opera tions research.

For fu rth e r  in form ation  ab o u t the program s for the professional M asters’ 
degrees, see p. 6 of this A nnouncem ent; fo r ad d itio na l in form ation  on the 
M aster of Science and  the Ph.D. degrees, see p. 6. For each of these g radu ate  
program s see also the A n n o u n cem en t o f the G raduate School an d  the brochures 
Graduate Programs in Industria l E ngineering  an d  G raduate Programs in 
M echanical E ngineering, w hich may be ob ta in ed  by w riting  the School of M e
chanical E ngineering, U pson H all.

SCHOLASTIC REQUIREMENTS
A studen t in  the School of Chem ical and  M etallu rg ical E ng ineering  who does 

no t receive a passing grade in  every course fo r w hich he is registered, o r who 
fails in  any term  o r sum m er session to m a in ta in  an  average grade of 75, m ay be 
d ro pp ed  o r placed on proba tion .

If, in the op in ion  of the faculty, a s tu d en t’s general record  is unsatisfactory, 
the s tuden t may be refused perm ission to con tinue  his course even though  he 
has m et the m in im um  requirem ents of cred it hours passed an d  of grades for 
those hours. S tudents who fall beh ind  in  the ir work may be w arned, p u t  on 
proba tion , o r d ropped , e ith er from  an  ind iv idual course o r from  the University, 
a t  any tim e d u rin g  the term .



METALLURGICAL ENGINEERING
OLIN HALL

T H E  PR O G R A M  in  m etallurgical eng ineerin g  seeks to  develop an  u n d e r
standing  of the na tu re  an d  behavio r of m aterials, particu larly  m etallic  m aterials, 
an d  the ir econom ical processing in to  useful articles, ran g in g  from  transistors and  
missile nose cones to ra ilro ad  rails an d  au tom obile  engines. T h is  u n d erstan d in g  
is b u ilt on  a fo u nd a tio n  of chem istry an d  physics an d  the  en g ineering  sciences.

M etallu rg ical (or m aterials) engineers are concerned w ith  the  conversion from  
some raw  state (e.g., an  ore); refining; alloying an d  h ea t trea tin g  to  develop 
desired properties; shaping by casting, m echanical deform ation , o r o th e r m eans; 
fab rica tion  in to  finished o r sem ifinished articles; an d  jo in in g  m aterials as finished 
structures. Successful com pletion  of the un d erg rad u a te  p rogram  qualifies the 
s tu den t fo r work in  any phase of the b road  subject, in  e ith er p rim ary  p rodu cing  
industries o r in  industries w hich use m etals, o r for g rad u a te  study.

A large n u m b er of elective choices are provided. O f the  to ta l of 41 elective 
cred it hours, 15 m ust be in  the hum anities  an d  social sciences (for a to ta l of 
30 req u ired  an d  elective hours in  these fields), an d  12 m ust be technical; the 
rem ain ing  14 hours m ay be e ith er technical o r non tech n ical as the s tuden t, w ith 
the guidance of his adviser, elects.

T h e  s tuden t w ho p lans a  jo in t p rogram  in  law  o r business an d  pub lic  
ad m in istra tio n  m ay use these free electives to fulfill a p a rt  of the requ irem en ts  in 
these program s (see page 7). W ith  careful selection of the elective courses, 
the s tu den t who proposes to w ork for a  professional M aster’s degree m ay en ro ll 
in  the program  d u rin g  h is fifth u nd erg radu a te  year an d  beg in  accum ulating  
credits tow ard the professional degree. T h e  s tud en t w ith  still an o th e r  goal m ay 
use the elective hours for a sequence of courses in  business ad m in istra tion , law, 
in du stria l an d  lab o r relations, nuc lear technology, m ateria ls technology, o r the 
hum anities.

F or exam ple, if the s tu den t wishes to  take the  nuc lear technology o p tio n  as 
p a rt  of his m etallu rg ica l engineering cu rricu lum , he can take his electives in  
fields such as nuc lear an d  reactor physics, in  nuc lear m aterials, in  nuc lear 
m easurem ents, in  hea t transfer (see p. 4).

If  his choice is to  ga in  a m ore specialized know ledge of p a rticu la r branches 
of m etallurgical engineering, o r if he p lans fo r a b ro ad er tra in in g  in  m aterials 
technology, he m ay take elective courses in  m aterials science, n u c lear m aterials, 
h igh  tem pera tu re  m aterials, polym eric m aterials, concrete, found ry  engineering, 
m aterials processing, an d  engineering  physics.

T o  assure the  m ost effective use of electives, the s tu den t is req u ired  d u rin g  
his th ird  year to p rep are  w ith  his adviser a coord inated  p la n  of study for the 
final two years.

T h e  staff an d  facilities of m etallurgical eng ineering  are cu rren tly  located  in  
O lin  H all, b u t a new bu ild ing  to house m etallu rg ica l engineering, B ard  H all, 
is now  u n d er construction, an d  is expected  to be ready fo r occupancy in  
ab o u t a year. Extensive facilities are available, inc lud ing  ap p ara tu s  for m icro
scopical an d  X-ray diffraction exam inations; a  varie ty  of furnaces for m elting



an d  h ea t treating; eq u ip m en t fo r casting, w orking, an d  welding, an d  for the 
study of the u n it  opera tions of ex tractive m etallurgy, an d  for physical an d  m e
chanical testing. O th er m ore specialized ap paratus, such as fo r e lectron m icros
copy, zone refining, lev itation  m elting, an d  p rep a ra tio n  of single crystals, is also 
available.

T h e  research program  by the staff an d  gradu ate  students in  m etallurgical 
eng ineering  is an  in tegra l p a rt of C ornell’s in terd iscip linary  M aterials Science 
Center. U n derg radu ate  students are req u ired  to do o rig ina l research in  the ir 
fifth year, an d  in  this way, p ro jec t studen ts have an  o p p o rtu n ity  to w ork in 
areas of advanced research w ith  m em bers of the faculty. Areas in  w hich such 
work is carried  o u t include liquid-solid in te rfac ial reactions; crystalline im per
fections, sem iconductors, ceram ic m aterials, solidification an d  crystal grow th 
phenom ena, recovery an d  recrystallization, solid so lu tion  strengthening ; o rder
ing; transform ation  kinetics; nuc lear m aterials; X-ray diffraction microscopy, 
optical an d  electron microscopy, stru ctu re  of th in  films, an d  physical and 
m echanical behavior.

SCHOLASTIC REQUIREMENTS
A  studen t in  the School of C hem ical an d  M etallu rg ical E ng ineering  who does 

n o t receive a passing grade in  every course fo r w hich he is registered, o r who 
fails in  any term  o r sum m er session to m a in ta in  an  average grade of 75, m ay be 
d ro pp ed  o r placed on proba tion .

If, in  the  op in ion  of the faculty, a  s tud en t’s general record  is unsatisfactory, 
the s tuden t m ay be refused perm ission to co ntinue his course even though  he 
has m et the m in im um  requ irem en ts  of cred it hours passed an d  of grades for 
those hours. S tudents who fall beh ind  in  th e ir w ork m ay be w arned, p u t on  
proba tion , o r d ropped , e ith er from  an  ind iv idual course o r from  the U niversity, 
a t any tim e d u rin g  the term .

CURRICULUM (B.M et.E.)
Course Programs fo r  Term s 1 and 2, adm inistered by the D ivision o f Basic 
Studies, are described on page 24.

C O N TA C T H OU RS

T E R M  3 M athem atics  163, A nalytic  G eom etry  a n d  C a lc u lu s .....
Physics 123, 125 o r 127, In tro d u c to ry  A nalytical Physics

I I I  .................................................................. . ............... ..........................
E ng in ee rin g  1151, M ech an ic s -S ta tic s ................................................
E n g in ee rin g  6201, P rod u ctio n  o f M etals .......................................
E ng in ee rin g  6251, M eta llu rg y  L ab o ra to ry  .....................................
E lective ...........................................................................................................

T o ta l  .........................................................................................................
T E R M  4 Physics 124, 126 o r  128, In tro d u c to ry  A nalytical Physics IV

E ng in ee rin g  1156, A pp lied  M athem atics  .......................................
E n g in ee rin g  1153, S tren g th  o f M ate ria ls  .......................................
E n g in ee rin g  6202, N a tu re  a n d  U tiliza tio n  o f M e ta l s ................
E ng in ee rin g  6252, M eta llu rg y  L ab o ra to ry  ..................................
E lective ...........................................................................................................

CREDIT L E C T . LA B .
HOU RS R E C . C O M P .

3 3 0

3 3 214
3 3 0
3 3 0
2 0 2 Vi*
3 - ~

17
3 3 ZVl
3 3 0
3 2 2 Vi
3 3 0
2 1 2  VS
3 - -



T E R M !

T E R M  6

T E R M  7

T E R M  f

T E R M  9

T E R M  10

C O N TA C T H OU RS
C REDIT L E C T . LA B .
H O U R S R E C . C O M P .

C hem istry  405, A nalytical an d  Physical C hem istry  ................ 5 3 6
C hem istry  301, In tro d u c tio n  to O rg an ic  C hem istry  ................ 2 2 0
E ng in eerin g  5851, C hem ical M icroscopy ....................................... 3 1 5
E n g in ee rin g  6301, P rinc ip les  of M eta llu rg ica l E n g in ee rin g 3 3 0
E n g in ee rin g  1152, M ec h an ics -D y n a m ic s ......................................... 3 3 0
E lective ........................................................................................................... 3 -

T o ta l  ........................................................................................................... 19
C hem istry  406, Physical C hem istry  ................................................ 5 3 6
P ub lic  Speak ing  201 ................................................................................ 3 3 0
E ng ineering  6353, In tro d u c to ry  M eta llo g rap h y  ......................... 3 1 5
E ng in eerin g  3241, S tatistics .................................................................. 3 2
E lective ........................................................................................................... 3 - -

T o ta l  ......................................................................................................... 17
E n g in ee rin g  6403, M eta llu rg ica l T herm o d yn am ics  .................. 3 3 0
E ng in eerin g  6415, P rinc ip les  o f M ate ria ls  Processing ............ 3 2 2 Vi
E n g in ee rin g  6411, Physical M e ta l lu r g y ............................................ 3 3 0
E n g in ee rin g  4931, E lec trical E n g in ee rin g  ..................................... 3 2 V A
Electives ......................................................................................................... 6 - ~

18
E n g in ee rin g  6405, M eta llu rg ica l T he rm o d yn am ics  .................. 3 3 0
E ng in ee rin g  6412, Physical M e ta l lu r g y ............................................ 3 3 0
E ng in eerin g  6452, E x p e rim en ta l Physical M e ta l lu r g y .............. 3 2 ZYl
E n g in ee rin g  4933, E lec trical E ng in eerin g  ..................................... 3 2 2 V£
C hem istry  555, A dvanced In o rg an ic  C h e m is t r y ......................... 3 3 0
E lective ........................................................................................................... 3 - -

18
E ng in eerin g  6503, Service B ehavio r of M e ta l s .............................. 3 3 0
E ng in eerin g  6553, M eta llu rg ica l E ng in ee rin g  P ro ject ............ 2 - 6
E ng in ee rin g  6504, U n it  Processes ..................................................... 3 1 2Vz
Electives ......................................................................................................... 9 - -

17
E ng in eerin g  6506, M eta llu rg ica l D esign ....................................... 2 2 0
E ng in eerin g  6554, M eta llu rg ica l E ng in ee rin g  P ro jec t ............ 2 - 6
Electives ......................................................................................................... 13 - -

T o ta l  ........................................................................................................... 17

GRADUATE STUDY
REQUIREMENTS FOR THE 
DEGREE OF M.Met.E.

A candidate  m ust com plete a m in im um  of 45 cred it hours d is tr ibu ted  as 
follows:

1. A  m in im um  of 18 cred it hours in  the basic physical sciences of physics, 
chemistry, an d  m athem atics. N orm ally, 6 cred it hours of m athem atics, an d  3 to 
9 credits in  bo th  physics an d  chem istry should be selected. T h e  courses th a t 
may be taken will o rd inarily  fall w ith in  the follow ing list (see the A n n o u n cem en t



of the College o f A rts and Sciences for descrip tions of those n um bered  below 
1000):

Chem istry: 245, 431, 455, 461, 472, 480, 485, 491, 492, 555, 575, 576, 585, 586.
Physics: 214, 225, 226, 243-244, 254, 350, 380, 454, 571, 572, 574, 578, 635, 

636, 645, 8121-8122, 8131, 8252, 8262, 8301, 8311, 8312, 8313, 8321, 8351, 8352, 
8512, 8517.

M athem atics: 501-502, 609-610, 612, 613, 614, 615, 616, 621-622, 641-642, 661, 
662, 721, 5508, 5509.

2. A  m in im um  of 18 credits in  m etallurgical eng ineering  selected from  the 
follow ing list of courses: 6404, 6503, 6506, 6553-6556, 6601, 6620, 6624, 6625, 
6651, 6661, 6671, 6710, 6731, 6732, 6872, 6962, 6963, 6980.

A s tuden t transferring  from  an o ther school may, after consu ltation  w ith the 
faculty, find it advisable to include in  his p lan  of study certain  u nd erg raduate  
courses in m etallurgical eng ineering  o r po rtion s thereof, for w hich he will no t 
receive advanced credit.

3. A m in im um  of 9 cred it hours of elected courses; courses in  the basic 
physical sciences or in  m etallurgical engineering in  excess of the m inim um  
requirem ents are considered electives for the purpose of m eeting  this req u ire 
m ent. All elective courses m ust be ap proved  by the s tu d en t’s adviser an d  the 
G rad uate  C om m ittee of the School.

SPECIALIZED TRAINING
A studen t m ay select his program  w ith in  the above fram ew ork of requ ired  

an d  elective courses to  provide fo r specialized tra in ing  in  business o r pub lic  
ad m in istra tion  o r in  the ap plication  of m etals to specific industries, such as 
the chem ical o r nuc lear pow er industries, as well as in  o th e r fields.



DESCRIPTION OF COURSES
T H E  COURSES listed in  the preced ing  cu rricu la  are described in  the sections 
following. Courses are described u n d er the h ead in g  of the school o r college in  
w hich they are  offered. Courses in  chemistry, English, m athem atics, physics, an d  
certa in  courses in  econom ics are offered by the College of Arts an d  Sciences.

Courses offered by the D ivision of Basic Studies in  the College of E ngineering  
have th ree d ig it num bers. A ll o th e r courses offered w ith in  the College have fo u r 
d ig it num bers, the first d ig it rep resen tin g  the school o r dep artm en t. D escrip tions 
of courses will be fo un d  in  the section of this A n nouncem ent as follows:
1. E ng ineering  M echanics an d  M aterials 5. C hem ical E ng ineering
2. C ivil E ngineering  6. M etallu rg ical E ngineering
3. M echanical E ngineering  7. A eronau tical E ngineering
4. E lectrical E ngineering  8. E ng ineering  Physics

G eneral courses of instruction  req u ired  by some o r a ll of the schools w ith in  
the College of E ngineering  b u t given in o the r colleges of the U niversity  are 
described on  page 90.

For courses in o th e r colleges no t described here, to be taken as electives, see 
the A nnouncem ent of the ap p ro p ria te  college.

DIVISION OF 
BASIC STUDIES
101. E N G I N E E R I N G  P R O B L E M S  A N D  
M E T H O D S  1. C red it 3 h rs. F all. 1 Lect. 1 
R ec. 1 L ab . C onsideration  o f m ajo r  exam ples 
o f m odern  eng in ee ring  to em phasize th e  n a tu re  
o f eng in eering  a n d  th e  in te rre la tio n sh ip s  of 
th e  several p rofessional fields. In tro d u c tio n  to 
p rofessional m eth od  in  so lu tion  of eng in eering  
prob lem s suggested  by exam ples; g rap h ica l 
rep re sen ta tio n  in c lu d in g  sketching , descrip tive 
geom etry , a n d  d ra f tin g  a p p lied  to exam ples.
102. E N G I N E E R I N G  P R O B L E M S  A N D  
M E T H O D S  I I .  C red it 3 h rs. S pring. 1 Lect.
1 Rec. 1 L ab . C o n tin u a tio n  o f p rob lem s re 
la te d  to  exam ples considered  in  1 0 1 ; c o n tin u a 
tion  of g rap h ica l rep resen ta tio n .

ENGINEERING 
MECHANICS 
AND MATERIALS
1134. A D V A N C E D  S T R E N G T H  O F  M A T E -  
R I A L S .  C red it 3 h rs. F all. 1 Lect. 2 R ec. Pre-

req ., 1153. S tra in  energy  m ethods, C astig lian o ’s 
th eo rem . R ecip rocal th eo rem . B eam  d e 
flections. C on ju ga te  beam  m eth od . Influence  
lines. Shear deflection. C urved  beam s. A rches. 
B uck ling  u n d e r  vario us en d  cond itions. E c 
cen tric  buck ling . S tren g th  theo ries. F atig u e . 
Im p ac t. H ig h  tem p era tu re s . T h ic k  tubes. R e 
d u n d a n t  beam s. L im it design. Shear cen ter. 
Beam s on  elastic  fo u n d a tio n . P lates. M r. 
B i j l a a r d .

1145. A P P L I E D  D I F F E R E N T I A L  E Q U A 
T I O N S .  C red it 3 h rs . S pring . 1 Lect. 2 Rec. 
P re req ., 1151 a n d  M ath . 163. F o rm u la tio n  and  
so lu tion  o f  eng in ee ring  p rob lem s w hich  in 
volve th e  use o f o rd in a ry  d iffe ren tia l equ a tio n s , 
F o u rie r  Series, p a r tia l  d iffe ren tia l equ a tio n s  
a n d  m atrices. In  a d d itio n  to classical ana ly tica l 
m ethods, n um erica l m ethods a re  in tro d uced . 
A pp lica tion s to  p rob lem s a ris in g  in  civil 
eng in eering . M r. C r a n c h .

1151. E N G I N E E R I N G  M E C H A N I C S - S T A T -  
ICS.  C red it 3 h rs. F a ll-sp rin g . 1 L ect. 2 Rec. 
P rereqs., Physics 121 a n d  p ara lle l reg is tra tio n  
in  M ath . 163. C om position  an d  reso lu tio n  of 
forces; e q u ilib r iu m  o f force systems; p rin c ip le  
o f v irtu a l w ork, p o te n tia l energy, stab ility ; 
d is tr ib u te d  forces, cen tro ids, m om en ts  o f  i n 



e rtia , hydrostatics; fric tion  effects in  statics; 
e lem en ta ry  theory  o f s tru c tu res , m eth od  of 
jo in ts , sections; sh ear force an d  b en d ing  
m om ent; flexible cables; vecto r m ethods a p 
p lied  in  th ree  d im ensional p rob lem s. M r. 
M i t c h e l l .

1152. E N G I N E E R I N G  M E C H A N I C S -D Y N A M -  
ICS.  C red it 3 h rs. F all-sprin g . 1 Lect. 2 Rec. 
P rereqs., 1151, 1153, 1155, 1145, 1156 o r  reg is
tra tio n  in  E ng in eerin g  4103. T h e  p rin c ip les  of 
dynam ics o f a  p artic le , systems o f particles, 
systems o f  v ariab le  mass, a n d  r ig id  bodies. 
V ector k inem atics, m oving an d  ro ta tin g  coor
d in a te  systems, p lan e  m otion  of rig id  bodies, 
gyroscopic m otion . M r. C r a n c h .

1153. M E C H A N I C S  OF M A T E R I A L S .  C red it 
3 h rs. F all-sp ring . 1 Lect. 2 Rec. 1 L ab . Pre- 
req ., 1151. Stress an d  s tra in , tension, com pres
sion and  shear, generalized  p lan e  stress, and  
M oh r’s C ircle. R iveted  an d  w elded  jo in ts . 
B end ing  a n d  to rsion in  elastic  a n d  p lastic  
ranges. D eflections o f beam s. T h eo rie s  of 
fa ilu re . C olum ns. E nergy  m ethods an d  Castigli- 
a n o ’s theo rem . M r. P a o .

1154. A D V A N C E D  M E C H A N I C S  OF M A T E 
R IA L S .  C red it 3 h rs. F all. 3 Lee. P rereqs., 
1153 and  1155. Beam  theory  in c lu d in g  sym 
m etric  an d  unsym m etric  ben d ing , beam -col
um ns, shear stresses, con tinu o u s beam s, p lastic  
b end ing , curved bars an d  beam s on  e lastic  
fou n d atio ns. T o rs io n  theory  o f c ircu la r a n d  
n on c ircu lar shafts, p lastic  design o f c ircu la r 
shafts, com bined  b en d ing  and  to rsion, finite 
d ifference m ethods ap p lied  to to rsion  prob lem s. 
B end ing  theory  o f c ircu la r a n d  long  rec ta n g u 
la r p lates, m em bran e  and  local b en d in g  theory  
for th in  w all p ressure  vessels. Sym m etrical 
d e fo rm a tio n  p rob lem s in c lu d in g  th e  p ressurized 
th ick  w alled  cylinder, sh rin k  fit stresses, r o ta t
ing  discs an d  th erm al stresses in  long  hollow  
cylinders. M r. G r e e n b e r g .

1155. A P P L I E D  D I F F E R E N T I A L  E Q U A 
T I O N S .  C red it 3 h rs. F all-spring . 1 Lect. 2 
R ec. P rereqs., 1151 an d  M ath  163. F o rm u la tio n  
an d  so lu tion  o f eng in eering  prob lem s w hich 
involve th e  use o f o rd in ary  d iffe ren tia l e q u a 
tions, F o u rie r  Series, p a r tia l  d iffe ren tia l e q u a 
tions and  m atrices. In  ad d itio n  to classical 
ana ly tica l m ethods, n um erica l m ethods a re  in 
troduced . A pp lica tions to p rob lem s a ris in g  in  
m echanical eng in eering . M r. B l o c k .

1156. A P P L IE D  D I F F E R E N T I A L  E Q U A 
T I O N S .  C red it 3 hrs. S pring. 1 Lee. 2 Rec. 
P rereq ., M ath . 163. F o rm u la tio n  an d  so lu tion  
o f eng in eering  prob lem s w hich involve the 
use o f o rd in ary  d iffe ren tia l equ a tio n s , F ou rier 
Series, p a r tia l  d iffe ren tia l eq u a tio n s  a n d  
m atrices. In  ad d itio n  to classical analy tica l 
m ethods, num erica l m ethods a re  in tro d uced .

A pp lica tions to p rob lem s a ris in g  in  chem ical 
eng in eering . M r. W a r r e n .

1159. E X P E R I M E N T A L  M E C H A N I C S .  C red it
3 hrs. Spring. (N o t  offered in  1961-rl962.) 2 
R ec. 2 L ab. P rereq ., 1154 o r  consent of 
in stru c to r. P rim arily  fo r  g ra d u a te  stud en ts  
an d  q ualified  u n d e rg rad u a tes . B rittle  coating  
m eth od  o f e x p e rim en ta l stress analysis in c lu d 
in g  th e  law  o f fa ilu re  o f b r it t le  coating , 
fo rm u la tio n  of resin  a n d  ceram ic coating , b e 
h av io r o f stresscoat isoeu tatics a n d  isostatic 
d e te rm in a tio n s  a n d  rea lis tic  labo ra to ry  exam 
ples on  th e  usage of b rit t le  coating . E lec trical 
resistance type s tra in  gages in c lu d in g  factors 
in fluenc ing  alloy  sensitiv ity , gage construction , 
gage factors, stress gages. In s tru m e n ta tio n  for 
sta tic  s tra in  gage d e te rm in a tio n s , W h eatstone  
b rid g e  design  in c lu d in g  p ara lle l, series, and  
reference type b ridges, te m p era tu re  com pensa
tion . In s tru m e n ta tio n  fo r dynam ic  s tra in  gage 
w ork w hich  includes a b rie f  coverage of 
am plifiers, galvanom eters, recorders, an d  oscil- 
liscopes. A cceleration  velocity , a n d  d isp lace
m en t transducers  a re  analyzed a n d  th e  various 
e lec trica l m ethods em ployed in  m ak ing  these 
m easurem en ts  a re  com pared.
1162. M E C H A N I C S  OF V I B R A T I O N .  C red it 
3 h rs. F all. 3 Lee. P rereq ., 1180 o r  eq u iv alen t 
o r  consent o f in stru c to r . F or g ra d u a te  stud en ts  
an d  q ualified  u n d e rg rad u a tes . V ib ra tio n  of 
lu m p ed  an d  con tinu o u s systems; d am p in g ; free 
a n d  forced m otion; resonance, v ib ra tio n  iso la 
tion ; m a tr ix  m ethod ; R ay le ig h ’s p rin c ip le . M r. 
W a r r e n .
1163, 1164. A P P L I E D  E L A S T I C I T Y .  C red it 3 
h rs. S pring  a n d  fall term s respectively. 3 Lee. 
For g rad u ates  a n d  q ualified  u nd e rg radu a tes . 
P lan e  stress a n d  p lan e  s tra in  in  th e  c ircu la r 
cy linder, effects o f p ressure , ro ta tio n , and  
th erm al stress. E lem ents o f sm all an d  large 
deflection  theory  o f p lates, classical a n d  a p 
p ro x im a te  m ethods. G enera l analysis o f th in  
curved  bars. G enera l analysis o f  stress and  
s tra in , sim ple th ree-d im ensiona l so lu tions. 
P lan e  stress a n d  s tra in , A irey’s stress fun c tion  
so lu tions using  F o u rie r  series, F o u rie r  in 
tegra l, an d  a p p ro x im ate  m ethods. St. V enant 
a n d  M ichell to rsion  theory. B end ing  o f  pris- 
m atica l bars. A xially  loaded  c ircu la r  cylinder 
a n d  h a lf  space. M r. B i j l a a r d ,  M r. P a o .

1165. M A T H E M A T I C A L  T H E O R Y  OF E L A S 
T I C I T Y .  C red its  3 h rs. S pring . 3 Lect. G ra d u 
a te  s tud en ts . D evelopm en t in  tensor fo rm  of 
th e  basic equ a tio n s  o f la rge  d efo rm a tio n  e las
ticity ; so lu tion  o f ce rta in  la rge  defo rm atio n  
p rob lem s. L in eariza tio n  to in fin itesim al elas
ticity . B oussinesq-Papkovich p o ten tia ls  a n d  
th e ir  a p p lica tio n  to th ree-d im en sio n a l p ro b 
lems; con tac t p rob lem s; p lan e  stress by m ethod  
of M uskhelishv ili; a p p lica tio n  of conform al



m ap p in g ; C auchy in teg ra l techn iques in  e las
ticity ; to rsion  prob lem s. M r. M i t c h e l l .

1166. S T R E S S  W A V E S  I N  S O L ID S .  C red it 3 
h rs. S pring. 3 Lee. P rereq ., 1162, 1163 o r 
eq u iv a len t. G ra d u a te  s tud en ts . E q u a tio n s  of 
e lastic ity ; v ib ra tio n s  an d  waves; th e  p ro p a g a 
tion  of waves in  elastic  m edia; waves in  elastic  
half-space; waves an d  v ib ra tio n s  in  e lastic  
p la tes  an d  rods; waves in  visco-elastic solids; 
p lastic  waves. M r. P a o .

1167. P L A T E S  A N D  S H E L L S .  C red it 3 hrs. 
F all. 3 Lee. G ra d u a te  s tud en ts  a n d  q ualified  
u nd e rg radu a tes . P la tes  w ith  various load ing  
a n d  b ou n d ary  cond itions, in c lu d in g  flat slabs. 
N um erica l m ethods. M em bran e  theory  o f shells 
fo r a rb itra ry  load ing . B end ing  theo ry . A pp lica 
tion  to eng in eering  prac tice . M r. B i j l a a r d .

1168. P L A S T I C I T Y  A N D  S T A B I L I T Y .  C red it 
3 h rs . S pring. (N o t  offered in  1961-1962.) 3 
Lee. G rad u a te  s tud en ts  a n d  q ualified  u n d e r
g rad u ates . P lastic  b ehav io r as based on  crystal
line  s tru c tu re . M echan ism  of p lastic  d e fo rm a
tion  a n d  p lastic ity  con d itio n . Local p lastic  
d efo rm a tio n . A pp lica tions to  s tru c tu re s  and  
geophysics. P lastic  b uck lin g  o f p la tes  and  
shells. V arious cases o f p la in  s tra in . S lip lines. 
B uck ling  of colum ns, p lates , shells. H aa rm an  
m ethod . M ethod  o f sp lit r ig id itie s . Postbuck- 
lin g  behavior.
1170. A D V A N C E D  E N G I N E E R I N G  D Y N A M 
ICS.  C red it 3 h rs. F all. 3 Lee. G ra d u a te  s tu 
d en ts  a n d  q ua lified  u n d e rg rad u a tes . T h e  
existence an d  un iqueness o f th e  so lu tions of 
N ew ton ’s eq u a tio n s  o f m otion ; m o tio n  o f a 
system  o f masses; systems w ith  v ariab le  mass, 
rocket equ a tio n s; N ew ton 's  laws in  non in- 
e rt ia l  fram es; v aria tio n a l p rin c ip les  of 
m echanics, D ’A lem eb e rt’s p rin c ip le , L ag ran g e ’s 
equ a tio n s , H a m ilto n ’s equ a tio n s; s tab ility  of 
m otion , m eth od  of L iapunov ; r ig id  body m o 
tion , E u le r ’s equ a tio n s; tops, gyroscopes, and  
gyroscopic com pass. Special theory  o f re la tiv ity . 
M r. M i t c h e l l .

1171. I N T R O D U C T O R Y  S P A C E  M E C H A N 
ICS.  C red it 3 hrs. S pring. 3 Lee. P rereq ., 1170 
o r  eq u iv alen t. P o te n tia l o f e a rth ; tw o body 
p rob lem ; H am ilto n  Jaco b i theory; o rb i t  a b o u t 
sp herica l and  n on sp herica l ea rth ; vector theory  
of p ertu rb a tio n s ; d rag  a n d  so lar ra d ia tio n  
effect on  o rb it; restric ted  th ree  body prob lem ; 
lib ra tio n  po in ts; reflectab ility  an d  reversib ility  
o f tra jecto ries; in e r tia l gu id ance , S chuler tu n 
ing; e rro r  p ro p aga tion ; a t t i tu d e  con tro l of 
satellites; sa te llite  l ib ra tio n . M r .  M i t c h e l l .

1172. S E L E C T E D  T O P I C S  I N  E N G I N E E R 
I N G  M E C H A N I C S .  C red it as a rran g ed , any 
term . Q ualified  s tud en ts  w ish ing  to  do  work 
in  any field o f eng in eering  m echanics shou ld

reg ister for th is course a fte r  con su lta tion  w ith  
th e  d ep a r tm e n t. S tud en ts  w ork w ith  a p p ro 
p ria te  m em bers o f th e  staff in  th e  chosen field. 
T y p ica l a reas o f w ork  in c lu de  theo ry  of 
elastic  s tab ility , theo ry  o f p la tes  an d  shells, 
rocket theory  an d  design , wave p ro p a g a tio n , 
e lasticity , v ib ra tio n s , a n d  ex p e rim en ta l m e
chan ics. Staff.
1173. R E S E A R C H  I N  A P P L I E D  M E C H A N 
ICS.  C red it as a rran g ed . T hesis  o r  in d e p en d en t 
research  in  a  field o f ap p lied  m echanics. Such 
research  m u s t be u n d e r th e  gu id ance  o f a staff 
m em ber. Staff.
1175. I N T R O D U C T I O N  T O  N O N L I N E A R  
M E C H A N I C S .  C red it 3 h rs. S pring. 3 Lee. A 
study  o f th e  m ethods o f analysis o f n o n lin ea r  
elec trica l a n d  m echan ica l systems. T h eo ry  o f 
d iffe ren tia l equ a tio n s , phase  p lan e  analysis, 
s tab ility  c rite ria , com parison  betw een  linea r 
a n d  n o n lin ea r  m ethods. E q u a tio n s  o f V an d e r  
Pol, D uffing, M ath ieu , F loq u et, H ill. Poincar£  
B endixson theo rem , o rb ita l s tab ility . M ethods 
o f Van d e r  P ol, Poincar£ , Kryloff an d  Bogoli- 
oboff, G ale rk in , R itz , h a rm o n ic  balance, 
equ iv a len t lin ea riza tio n , g rap h ics, p e r tu rb a 
tions. H ysteresis. A pp lica tion  of B anach  space 
techn iques. M r. B l o c k .

1180. A D V A N C E D  E N G I N E E R I N G  M A T H E 
M A T I C S .  C red it 3 h rs . F a ll. 3 Lee. P rereq ., 
1155 o r eq u iv a len t. A pp lica tion  to  eng in ee ring  
prob lem s o f e lem en ta ry  d iffe ren tia l equ a tio n s , 
L ap lace  a n d  F o u rie r  T ra n sfo rm s , series, o r 
thogona l func tions, fun c tion s o f several real 
variables, vector analysis, p a r tia l  d ifferen tial 
equ a tio n s . M r. B l o c k .

1181. A D V A N C E D  E N G I N E E R I N G  M A T H E 
M A T I C S .  C red it 3 h rs . 3 Lee. S pring . P rereq ., 
1180. A pp lica tions to  e n g in ee rin g  p rob lem s of 
calculus o f v aria tio n s , tenso r analysis, com plex 
variab le , m atrices, difference equ a tio n s , and  
in teg ra l equ a tio n s. M r. L u d f o r d .

1182. A D V A N C E D  E N G I N E E R I N G  M A T H E 
M A T I C S .  C red it 3 h rs . F all. 3 Lee. P rereq ., 
1181 o r  eq u iv a len t. A pp lica tion s to eng in eering  
prob lem s of topics such as tran sfo rm  theo ry , 
G reen ’s functions, in te g ra l equ a tio n s , W iener- 
H o p f m eth od , asym pto tic  expansions. E xam ples 
w ill be d raw n  from  a v arie ty  o f d iscip lines. 
M r. L u d f o r d .

1183. N U M E R I C A L  M E T H O D S  I N  E N G I 
N E E R I N G .  C red it 3 h rs . Spring. (N o t  offered  
in  1961-1962.) P re req ., 1181 o r  eq u iv alen t. 
M ethods fo r o b ta in in g  n um erica l so lu tions to 
p rob lem s a ris in g  in  science a n d  eng in eering , 
such as b ou n d ary  value  p rob lem s, e igenvalue  
p rob lem s, d iffusion , con d u ctio n , wave p ro p a g a 
tion , v ib ra tio n s . V aria tio n al an d  in te g ra l e q u a 
tion  techn iques a re  developed.



1198, 1199. P R O J E C T .  T o ta l  c red it 6 hrs. 
W o rk  of th e  n in th  a n d /o r  te n th  term s in  th e  
fo rm  o f p ro jects designed  to  in te g ra te  the 
s tu d e n t’s tra in in g  in  several eng in ee ring  areas 
w hen  such w ork  is done p rin c ipa lly  in  the 
field o f eng in eering  m echanics. Staff.
1201. E N G I N E E R I N G  M A T E R I A L S .  C red it 
4 h rs . Fall. 3 Lee. 1 L ab . P rereqs., 1153 an d  
C hem . 402. A course em phasiz ing  th e  a p p lica 
tion  of physics an d  chem istry  to  th e  p ro d u c 
tion  o f m eta ls an d  alloys an d  th e ir  subsequen t 
sh ap in g  an d  trea tm e n t. T h e  effects o f various 
m echan ica l an d  th erm al trea tm en ts  on  th e  
m ic ro stru ctu res  a re  corre la ted  w ith  th e  p hy si
cal an d  m echan ica l p ro p e rtie s  o f th e  m ate 
ria ls  to  p rov ide  a basis fo r  th e ir  selection, 
design, trea tm e n t, an d  use in  service a p p lica 
tions. L ab o ra to ry  w ork includes s tatic , dynam ic 
and  nondestru ctiv e  testin g  of a v arie ty  of 
ferrous a n d  n on fe rro us  alloys, h ea t trea tm en t, 
h a rd en ab ility . M r. J e f f r e y .

1202. A D V A N C E D  E N G I N E E R I N G  M A T E 
R I A L S . C red it 3 h rs . F all. (See E ng in eerin g  
Physics, C ourse 8252.)
1212. E N G I N E E R I N G  M A T E R I A L S .  C red it 
3 h rs. F all a n d  sp rin g . 1 Lee. 2 L ab . P rereq ., 
1241. S hould  be p receded  by o r  taken  co n cu r
ren tly  w ith  2715. T im b e r , cem ent, concrete  
aggregates, concrete , e lem en ta l concrete  s tru c 
tu ra l m em bers, lim e, gypsum . D esign o f  con 
crete  m ixes, accep tab ility  o f m ate ria ls , and  
physico-chem ical p ro p e rtie s  o f m ate ria ls . E x 
tensive labo ra to ry  te sting  an d  rep o rt w riting . 
M r. S l a t e .

1216. S T R U C T U R E  A N D  P R O P E R T I E S  OF  
M A T T E R .  C red it 2 h rs. F all. 2 Lee. O pen  to 
g ra d u a te  stud en ts  in  eng in eering  o r  th e  p hy si
cal sciences o r  by consent o f in s tru c to r . I n 
te rn a l s tru c tu re  o f m ate ria ls  ra n g in g  from  the 
am o rph o u s  to  th e  c rystalline  s tate . C orre la tion  
of th e  in te rn a l s tru c tu res  o f m ate ria ls  w ith  
th e ir  physical an d  m echanica l p ro p erties, p r i 
m arily  o n  a q u a lita tiv e  basis. A pp lica tions to 
m etals a n d  o th e r  eng in eering  m ate ria ls . M r. 
S l a t e .

1217. A D V A N C E D  P L A I N  C O N C R E T E .
C red it 2 h rs. Spring. 2 Lee. P re req ., 1212 o r 
th e  eq u iv alen t. T op ics in  th e  field o f concrete , 
such as h isto ry  o f cem enting  m ate ria ls , a ir- 
e n tra in m en t, l ig h t w eigh t aggregates, p e tro g 
rap h y , d u ra b ility , chem ical reac tions, and  
p ro p erties  o f aggregates. R e la tio n sh ip s  b e 
tw een in te rn a l s tru c tu re , physical p ro p erties, 
chem ical p ro p erties, a n d  th e  m echanica l p ro p 
erties  o f in te res t to  th e  design an d  con stru c
tion  eng ineer. M r. S l a t e .

1241. E N G I N E E R I N G  M A T E R I A L S .  C red it 3 
hrs. F all an d  sp ring . 2 Lee. 1 L ab . P rereqs.,

1153 an d  Chem . 401 o r  402. A n in tro d u c to ry  
course in  m ate ria ls  science. T h e  crystallog raphy  
an d  s tru c tu re  o f  solids. T h e  p ack ing  of atom s 
in  crystals a n d  crystal im p erfec tions. E lastic  
an d  p las tic  d efo rm a tio n  o f  single crystals and  
po lycrystalline  aggregates. Phase tran s fo rm a 
tions and  e q u ilib r iu m  d iag ram s. M r. A b o w i t z .

1242. E N G I N E E R I N G  M A T E R I A L S .  C red it 
3 h rs. Spring. 2 Lee. 1 R ec. P re req ., 1241. A 
lec tu re  course m ak ing  a d e ta iled  study  o f the 
fu n d a m e n ta l s tru c tu re  a n d  m echanica l p ro p 
erties  o f m eta ls a n d  alloys a n d  th e  effects of 
h o t a n d  cold  w ork ing . C arb on  an d  low alloy 
steels in  th e  ann ealed  a n d  h ea t- tre a te d  con d i
tion . H ig h  alloy  steels. M r .  M o y n i h a n .

1243. E N G I N E E R I N G  M A T E R I A L S .  C red it 
3 h rs. F all. 2 Lee. 1 L ab . P rereq ., 1242. A 
lec tu re -lab o ra to ry  course re la tin g  m ate ria l 
s tru c tu re  to th e  e lec trica l, th e rm al, an d  m ag
n etic  p ro p e rtie s  o f m ate ria ls . C orrosion. N on- 
m eta llic  m ate ria ls  such as p lastics, glass, r e 
frac to ries an d  ru b b e r. L ub rican ts . N onferrous 
an d  special purp o se  m eta ls an d  alloys. M r. 
M o y n i h a n .

1245. E L E C T R I C A L  A N D  M A G N E T I C  
P R O P E R T I E S  OF M A T E R I A L S .  C red it 4 
hrs. S pring. 3 Lee. 1 L ab . T h e  m acroscopic 
elec trica l a n d  m agnetic  p ro p e rtie s  o f m ate ria ls  
re la ted  to th e ir  e lec tron ic  s tru c tu res . F ree 
e lec tro n  theory  of m etals, b an d  theo ry  of 
solids an d  th e  d is tin c tio n  betw een  m etals, sem i
conducto rs, a n d  in su la to rs . Such electrical 
p ro p e rtie s  as resistiv ity , H a ll effect, th e rm o 
elec tric  pow er a re  considered. T h e  m agnetic  
p ro p e rtie s  o f m ate ria ls  a re  trea ted  w ith  em 
phasis on  b o th  theory  an d  m odern  app lica tion s 
in  devices such as com puters, m icro-w ave com 
ponen ts , a n d  tran sfo rm er cores. M r. A b o w i t z .
1260. T H E O R E T I C A L  M A T E R I A L S — C R Y S 
T A L  M E C H A N I C S .  C red it 3 h rs. F all. P re 
req ., 1243 o r  eq u iv alen t. P rim arily  for 
g ra d u a te  s tud en ts . M echanical an d  physical 
charac te ris tics  of crystals from  a classical 
v iew po in t, in c lu d in g  crystallog raphy , sym m etry  
e lem ents, m echanica l an d  physical p ro p erties  
of crystals o f d iffe rin g  sym m etry , influence of 
crystal s tru c tu re  u po n  elastic  constan ts , th eo 
ries  o f e lastic  constan ts fo r m eta ls an d  ionic 
crystals; c rystallog raphy  of sim p le  g lide  and  
tw in n in g  fo r d iffe ren t crystal s tru c tu re s  dou b le  
slip , cross slip , d e fo rm a tio n  bands. M r. J o h n 
s o n .

1261. T H E O R E T I C A L  M A T E R I A L S — M E 
C H A N I C A L  P R O P E R T I E S .  C red it 3 hrs. 
Spring. P rereq ., 1243 o r  eq u iv alen t. P rim arily  
fo r g ra d u a te  s tud en ts . A discussion o f the 
stru c ture -sen sitiv e  m echan ica l p ro p e rtie s  of 
m ate ria ls  a t tr ib u ta b le  to im perfec tions in 
crystals. T h is  includes th e  ro le  o f d islocations,



im p u ritie s , vacancies, an d  in te rs ti t ia l  a tom s 
a n d  th e ir  effect on  such p ro p ertie s  as p lastic  
flow, fa tig u e , creep, a n d  frac tu re . M r. J o h n s o n .

1255, 1256. M A T E R I A L S  OF C O N S T R U C 
T I O N .  (See C hem ical E n g in ee rin g  6255, 6256.)
1273. R E S E A R C H  I N  E N G I N E E R I N G  M A 
T E R I A L S .  C red it as a rran ged . F all an d  spring . 
T hesis  o r  in d e p en d en t research  in  a  field of 
m ate ria ls  science. Such research  m ust be u nd er 
th e  g u idance  of a  staff m em ber. Staff.
1298, 1299. P R O J E C T .  T o ta l  c red it 6 hrs. 
W ork  o f th e  n in th  a n d /o r  te n th  term s in  the 
fo rm  o f p ro jects designed  to in te g ra te  th e  
s tu d e n t’s tra in in g  in  several eng in eering  areas 
w hen  such w ork is done p rin c ipa lly  in  the 
field o f eng in eering  m ate ria ls  o r  physical and  
m eclianlcal testing . Staff.

CIVIL ENGINEERING 
GRAPHICS
M r. H e w i t t  a n d  o thers.
2004. A D V A N C E D  G R A P H I C S .  C red it 3 hrs. 
O n  d em and . P ro jections a n d  g rap h ica l re p re 
sen ta tions a re  trea ted  in  scope beyond th a t  
o f basic d raw in g  courses, in c lu d in g  axonom et- 
ric  p ro jections, perspective, vectors, nom og- 
rap h y , illu s tra tio n s , a n d  th e  p rofessional d ra w 
ings.
2005. C A R T O G R A P H Y .  C red it 3 h rs. Fall. 
A study  of th e  field o f ca rto g raph y , w ith  p a r 
ticu la r a tte n tio n  to th e  p rin c ip les  o f m ap  
p ro jections, the conventions, scales, a n d  con 
s tru c tio n  of p lan im e tr ic , to po g rap h ic , and  
cho ro g raph ic  m aps from  survey notes and  
d a ta  fro m  aeria l p h o to g rap h s . A first course to 
com bine  p ho to g ram m etry  an d  topo g rap h ic  
surveying in to  a p rac tica l course on  m ap  
m ak ing  and  in te rp re ta tio n .
2006. M A P  R E P R O D U C T I O N .  C red it 3 hrs. 
Spring. T h e  p re p a ra tio n  o f m ap  m anuscrip ts  
and  m odels fo r rep ro d u c tio n  by b o th  p h o to 
g ra p h ic  an d  m echanica l m ethods o f d u p lic a 
tion . T h e  selection , ev a lu atio n , and  o rg an iza
tion  of c a rto g rap h ic  m ate ria l from  g ro u n d  an d  
aeria l surveys in to  m ap  ed itio ns  w ill assure 
th e  p ro p e r  p rocedure  to a d o p t for local c ir
cum stances.

SURVEYING
M e s s r s .  A n d e r s o n , L y o n , M c N a i r , M o o r e , a n d  
o t h e r s .

2101. E N G I N E E R I N G  M E A S U R E M E N T S .  
C red it 3 h rs. Fall. 1 R ec. 2 Labs. S tudy of

basic  surveying in stru m e n ts  a n d  o f linea r, 
an g u la r , a n d  a rea  m easu rin g  p rocedures; d a ta  
processing a n d  p re se n ta tio n  o f resu lts  o f m eas
u re m en t o pera tio n s; to p o g rap h ic  surveys by 
te rre str ia l m ethods; a n d  geom etry  o f c ircu la r, 
t ran s itio n , a n d  p arab o lic  curves.
2102. A D V A N C E D  S U R V E Y I N G .  C re d it 3 
h rs . S pring . 2 R ec. 1 L ab . P re req ., 2101. 
P ro jec t p la n n in g  from  to p o g rap h ic  m aps; 
p ho to g ram m etry ; m easu rem en t e rro rs  an d  
statistics; con d itio n ed  m easurem en ts; fo rm u la 
tion  o f survey specifications; subsurface  surveys; 
h yd ro g ra p h ic  surveys; geodesy; field astronom y; 
an d  b o u n d ary  surveys.
2105. S U M M E R  S U R V E Y .  (T o p og raph ic , 
H y d rog raph ic , R o u te , a n d  G eodetic  Survey 
C am p.) C red it 5 h rs. F ield  a n d  office w ork  six 
days a w eek for five weeks. D ate  to  be a n 
nou n ced  in  sp rin g  te rm . P rereqs., 2101 a n d
2102. D esign a n d  execu tio n  o f to p o g rap h ic  
survey an d  co rresp o nd in g  m ap  w ith  em phasis 
on  tran s it-s tad ia  a n d  p lan e  ta b le -s tad ia  m e th 
ods; h y d ro g rap h ic  survey an d  m ap  of C ayuta  
Lake; a n d  com ple te  ro u te  survey in c lu d in g  
reconnaissance fro m  aeria l p h o to g rap h s , p re 
lim in ary  survey, p a p e r  location , a n d  s tak ing  
o f th e  final line . A ll ho rizon ta l a n d  v ertica l 
con tro l surveys a re  execu ted  acco rd ing  to 
p re sen t s tan d ard s  fo r  base-line ta p in g , t r i 
a n g u la tio n  w ith  rep e a tin g  a n d  d ire c tio n  type 
o p tica l-read in g  thed o lite s , sub tense  an d  tr ig  
traverse, p recise leveling , a n d  a ltim etry . A stro 
nom ic o bservation  fo r az im u th  a n d  position  
a re  m ade a n d  resu lts  com p u ted .
2115. A D V A N C E D  E N G I N E E R I N G  M E A S 
U R E M E N T S .  C red it 3 h rs . F all. P rereqs., 
labo ra to ry  w ork invo lv ing  physical m easu re 
m ents, M ath  163, a n d  perm ission  o f th e  i n 
s tru c to r . M easurem en t systems; analysis of 
e rro rs  an d  of e rro r  p ro p ag a tio n ; ap p lica tio n  of 
th e  p rin c ip le s  o f p ro b a b ility  to  th e  resu lts  of 
m easurem en ts  fo r th e  p u rp o se  o f d e te rm in in g  
th e  best estim ates o f m easured  a n d  deduced  
q u a n titie s , an d  th e  best estim ate  o f u n c e rta in ty  
in  these q u an titie s ; a d ju s tm e n t o f con d itio n ed  
m easurem en ts  by th e  m eth od  o f least squares 
a n d  o th e r  m ethods; curve fitting ; a n d  d a ta  
processing m ethods.
2116. L A N D  S U R V E Y I N G .  C red it 3 h rs. O n  
d em an d  3 Rec. P re req ., perm ission  o f  th e  in 
s tru c to r. F un c tion s an d  responsib ilitie s  o f a 
land  surveyor; deeds an d  la n d  descrip tions; 
land  records a n d  land  courts. S tudy of U.S. 
p u b lic  lan d  system, m etes a n d  bou n d s, su b 
d ivisions, resurveys, cad astra l surveys, r ip a r ian  
righ ts , m in e ra l la n d  surveys, a n d  o th e r  land  
survey systems. Specifications a n d  reg is tra tio n .
2117. G E O D E T IC  S U R V E Y I N G .  C red it 3 hrs. 
O n  d em and . 3 Rec. P re req ., perm ission  of th e



in stru c to r . C onsideration  o f special p roblem s 
in  geodetic  surveying; base line; tr ia n g u la tio n ; 
traverse; precise leveling; deflection  o f the 
p lu m b  line; figure o f the e a rth ; d e te rm in a tio n  
o f grav ity ; isostasy; m ag n etic  p ro p e rtie s  of the 
e a rth . S ubject to a rra n g e m e n t to m eet the 
special needs o f students.
2119. M A P  P R O J E C T I O N S .  C red it 3 h rs. O n 
d em and . T h e  theory  of m ap  pro jections. C on
s tru c tio n  of p ro jections. P lane  coo rd in a te  sys
tems.
2120. V E R T I C A L  C O N T R O L .  C red it 3 hrs. 
O n  d em and . L ectures, read ing , a n d  field w ork. 
P rinc ip les o f e stab lish ing  a geodetic  sea- 
level d a tu m ; isostasy, th e  geoid , an d  reference 
ellipsoid ; barom etric , trigo n om etric , sp ir it , and  
elec tron ic  leveling; study  o f p recision  a l 
tim etry ; d e te rm in a tio n  o f econom ic re la tio n 
sh ips o f vertica l con tro l m ethods to  m ap p in g  
scale, especially  fo r p h o to g ram m etric  m ap p in g .
2121. E L E M E N T S  O F P H O T O G R A M M E T R Y .
C red it 3 h rs . F a ll. L ectures, rec ita tio n , and  
labo ra to ry  w ork. P rinc ip les  a n d  prac tice  of 
te rre stria l a n d  ae ria l p h o to g ram m etric  m a p 
p ing , in c lu d in g  p lan n in g  flights, con tro l su r
veys, u nco n tro lled  m osaics, rad ia l- lin e  con tro l, 
sim p le  s te reo p lo ttin g  in stru m en ts , p ara lle l d is
to rtio ns, g rap h ica l t i l t  d e te rm in a tio n , trim et- 
rogen c h a rtin g , a n d  econom ics. A B alp lex  p ro 
jec tio n  s tereop lo tte r w ith  th ree  p ro jecto rs and  
a  W ild  A-7 p lo tte r  a re  ava ilab le  for use.
2122. A D V A N C E D  P H O T O G R A M M E T R Y .
C red it 3 hrs. Spring. P rereq .. 2121. L ectures, 
read ing , and  labo ra to ry  w ork. A n advanced  
study  of p h o to g ram m etric  p rin c ip les  in c lu d in g  
con tro lled  mosaics, rectification , g rap h ica l, m e
chan ica l, a n d  ana ly tica l space o rie n ta tio n . 
R ead ings an d  rep o rts  from  c u rre n t techn ical 
l ite ra tu re . T h e  p rin c ip les  o f m any p h o to g ra m 
m etric  p lo tte rs  a re  s tud ied  to ge the r w ith  th e  
econom ic re la tio n  o f these in stru m en ts  to 
density  o f field con tro l, office m ethods, and  
personnel. T h e  B alp lex  p lo tte r  an d  th e  W ild  
A-7 A u to g rap h  p lo tte r  w ith  th e  a ttach ed  E K -3 
E lectric  C oo rd in a te  P r in te r  a re  ava ilab le  for 
study  an d  use.
2123. S U R V E Y I N G  A N D  M A P P I N G  I N S T R U 
M E N T A T I O N .  C red it 3 hrs. O n d em and . 
P rereq ., 2121. L ectures and  assigned read ing . 
In d e p en d en t study  of developm ents in  su rvey
ing. m ap p in g , a n d  p ho to g ram m etric  in s tru 
m ents in c lu d in g  a b rie f h isto rica l sketch of 
in stru m en ta tio n ; o p tica l-read ing  levels and  
transits; e lec tron ic  base line  m easurem ent; 
precision  a ltim ete rs; sonar eq u ip m en t; cqui- 
an g u la to r, o do g rap h , and  stereoscopic p lo tters . 
C orre la tion  o f the p rin c ip les  o f physics and  
m athem atics  in  new  m easurin g  in stru m en ts  
and  m ethods.

2131. E L E M E N T S  OF S U R V E Y I N G .  C red it 
1 h r . F all-sp rin g . 1  L ab . F u n d am en ta ls  of 
eng in eering  m easurem en ts. A pp rec ia tio n  of 
observations a n d  e rro rs. P rinc ip les  o f reco rd 
ing  d a ta . Use o f steel tape , level, a n d  tran s it. 
O p tica l tooling. P rob lem s of p a rticu la r  in 
terest to  s tud en ts  in  fields o th e r  th an  civil 
eng ineering .
2132. S U R V E Y I N G .  C red it 3 hrs. Spring. 2 
Rec. 1 L ab . F un d am en ta ls  o f eng ineering  
m easurem en ts. A pp rec ia tio n  o f m ethods o f o b 
servations an d  erro rs. P rin c ip les  o f reco rd ing  
d a ta . Use o f steel tape , level, tran s it, and  
p lan e  tab le . A erial m ap p in g . E m phasis on 
prob lem s com m on in  a g ric u ltu ra l eng ineering .
2142. G E O D E T IC  O R  P H O T O G R A M M E T  
R I C  E N G I N E E R I N G  R E S E A R C H .  O n  d e 
m an d . P rerequ isite s  w ill d ep end  u p o n  th e  area 
of stud ies to be p u rsu ed . Special p rob lem s in 
e rro r  analysis, geodesy, and  p ho to g ram m etry  
as m ay be a rran ged .
2143. S E M I N A R  I N  G E O D E S Y  O R  P H O T O 
G R A M M E T R Y .  C red it 1-6 h rs. O n  d em and . 
O pen  to specially  selected seniors o r  g ra d u a te  
s tud en ts . A bstrac tion  an d  discussion of te ch 
nical p apers  and  p u b lica tio ns  in  the geodetic  
c r  p h o to g ram m etric  field.

HYDRAULICS AND 
HYDRAULIC ENGINEERING
M essrs. B o g e m a ,  L i g g e t t ,  a n d  staff.
2301. F L U I D  M E C H A N I C S .  C red it 4 hrs. 
F all-sprin g . 3 R ec. 1 L ab . P re req ., con cu rren t 
w ith  1152. F lu id  p ro p erties. P ressure  a n d  p re s 
su re  in tensity . H ydrosta tics. F lu id  flow con
cepts an d  basic equ a tio n s. D im ensional a n a l
ysis. L am in a r  an d  tu rb u le n t flow. Flow  in 
p ipes. Flow  in  open  channels, c en trifu g al 
pum ps.
2302. H Y D R O L O G Y .  C red it 2 hrs. F all-spring .
2 Rec. P rec ip ita tio n , s tream  flow, u n it  h y d ro 
g rap h , g ro u n dw a te r, wells, ap p lica tio n  of 
h ydro log ic  techn iques.
2303. A D V A N C E D  H Y D R A U L I C S .  C red it 3 
h rs. F all. 3 Rec. P rereq ., 2301 o r  2331. M ore 
d e ta iled  a n d  ex ten ded  theory  a n d  ap p lica tio n  
th an  th e  first course. P rob lem s considered  in 
clude s tab ility  o f flo ta tion , b a ro m e tric  leveling, 
fluids subject to accelera tion , h ydrau lics  s im ili
tude , w ate r h am m er, an d  p ip e  flow.
2304. H Y D R A U L IC .  M E A S U R E M E N T S .  C red it
3 hrs. F all. 2 Rec. 1 L ab. P rereq ., 2301. T h e  
g eneral flow equ a tio n . V olum etric  a n d  w eigh t 
m easurem ents. P ressure  a n d  pressure in tensity . 
M easurem ents o f fluid  velocity. R a te  o f flow



m easurem en ts  in  p ipe lines a n d  open  channels. 
M easurem en ts u n d e r  special cond itions. G ra p h 
ical a n d  an a ly tica l m ethods o f analyzing  d ata . 
E rro r  a n d  to lerances.
2305. H Y D R O D Y N A M I C S .  C re d it 3 hrs. 
S pring . 3 L ect. P rereqs., 2301 o r  2331 an d  
d iffe ren tia l equ a tio n s . E q u a tio n s  o f m o tio n  for 
nonviscous fluids, force p o ten tia ls , velocity p o 
te n tia ls , con fo rm al m ap p in g , c ircu la tio n , v o r
tices, equ a tio n s  of m o tio n  fo r viscous liqu id s, 
b o u n d ary  layer, sep a ra tio n , d rag , tu rb u len ce , 
a n d  w ave m otion .
2306. P U M P S  A N D  T U R B I N E S .  C re d it 3 hrs. 
S pring . 2 R ec. 1 L ab . P rereq ., 2301 o r 2331. 
T h e o ry  a n d  charac te ris tics  o f th e  h yd rau lic  
ram ; rec ip ro catin g  a n d  cen trifu g al pum ps; im 
pulse , reac tio n , a n d  p ro p e lle r  type tu rb ines; 
selection  and  testing  o f h y d ra u lic  m achinery .
2307. n o w  OF L I Q U ID S  I N  O P E N  C H A N  
N E L S .  C red it 3 h rs. F all. 3 Lect. P rereq ., 2301. 
U n ifo rm  flow, g rad u a lly  varied  flow, rap id ly  
v aried  flow, subcritica l tran s itio n s , waves, 
su pe rcritica l tran s itio n s , bends, p rec ip ito us 
slopes, energy d iss ip a tio n , a n d  spillw ays.
2308. H Y D R A U L I C  M O D E L S .  C red it 3 hrs. 
S pring. 2 R ec. 1 L ab . P re req ., 2301. T h e o ry  of 
s im ilitu d e  a n d  its  ap p lica tio n  to  m odels. D i
m ensional analysis, d eve lopm en t of p red ic tio n  
equ a tio n s , observations a n d  m easurem ents, 
theo ry  o f m odels, design  a n d  con stru c tion  of 
m odels, d is to rted  m odels, m odels o f rivers, 
spillw ays, an d  o u tle t  w orks.
2311. R I V E R S  A N D  H A R B O R S .  C red it 3 hrs. 
F all. 3 Lect. P rereq ., 2312. R ivers: reg im en  
of flow in  n a tu ra l  stream s, flood waves, flood 
con tro l, sed im en ta tio n , chan ne l im provem en t, 
canaliza tion , t id a l effects, an d  p orts . H arbors: 
g rav ity  waves, shore im p ro vem en t, h a rb o r im 
provem ent, ports , a n d  canals.
2312. H Y D R A U L I C  E N G I N E E R I N G .  C red it 
3 h rs. F all-sprin g . 3 R ec. P re req ., 2302. I n t r o 
d u c tio n  to  h yd rau lic  eng in ee ring  p rob lem s. 
P urpose, p lan n in g , a n d  com p on ent p arts  of 
h yd rau lic  p ro jects. F low  m easurem en t, u n 
steady flow, com pressib le fluid  flow. F lood 
ro u tin g , sed im en ta tio n . R eservoirs. D am s, sp ill
ways, a n d  river p ro tec tio n  w orks. F lum es and  
channels. C onduits , tu nn e ls , penstocks. Locks. 
H y d rau lic  m odel studies.
2313. H Y D R A U L I C  S T R U C T U R E S .  C red it 3 
h rs . S pring . 3 R ec. P re req ., 2312. D iscussion 
of advanced  p rob lem s re la ted  to  hyd rau lic  
s tru c tu res . Stress analysis in  dam s. D esign of 
a rc h  dam s. Spillw ays a n d  riv e r  p ro tec tio n  
works. C hanne l tran s itio n s  a n d  controls. H y 
d rau lics  o f locks.

2314. W A T E R  P O W E R .  C re d it 3 hrs. F a ll.
2 L ect. 1 C om p. P re re q ., 2312. H ydrolog ic  a n d  
h y d rau lic  in ves tig a tio n  of w ate r  pow er sites; 
selection  o f tu rb in es , pow er p la n t layout, an d  
eq u ip m e n t; econom ic considera tions. P rob lem s 
cover d e te rm in a tio n  o f ava ilab le  pow er, selec
tio n  o f tu rb in es , use o f  p on d age  a n d  sto rage , 
a n d  d e te rm in a tio n  of a n n u a l pow er o u tp u t.
2331. F L U I D  M E C H A N I C S .  (F or e lec trica l 
e n g in ee rin g  stud en ts .)  C re d it 3 h rs . F all-sprin g .
3 R ec. P rereq ., 1152. S tatics, dynam ics o f fluid  
flow, law  of co n tin u ity , energy  eq u a tio n , tu rb u 
lence, flow o f com pressib le  fluids, im pu lse  
m o m en tu m  re la tion s, resistance o f su bm erged  
bodies, lu b ric a tio n , a n d  h y d rau lic  m ach inery .
2342. H Y D R A U L I C S  R E S E A R C H .  C red it 1-6 
h rs . O n  d em and . P re req ., 2312 o r  th e  eq u iv 
a len t. T h e  su b jec t a n d  scope o f th e  in vestig a
tions in  e x p e rim en ta l o r  th eo re tica l h yd rau lics  
shou ld  be selected by conference a t  th e  b eg in 
n in g  o f th e  te rm  if  n o t p reviously  a rran g ed .
I t  is p erm issib le  a n d  o ften  desirab le  fo r two 
stu d en ts  to  w ork to g e th e r  on  th e  sam e in vesti
ga tio n .
2343. H Y D R A U L I C S  S E M I N A R .  C red it 1 h r. 
F all-sp rin g . A bstrac tion  a n d  discussion o f te ch 
nical p ap e rs  a n d  p u b lica tio n s  in  th e  field of 
hyd rau lics  an d  h y d rau lic  eng in eering .

SANITARY ENGINEERING
M essrs. B e h n ,  G a t e s ,  a n d  L y n n .
2501. M I C R O B I O L O G Y  I N  E N G I N E E R I N G .
C red it 3 h rs . F all-sp rin g . 2 Lect.-R ec. 1 L ab. 
P rereq ., C hem . 106. In tro d u c tio n  to  th e  c h a r
acteristics a n d  ac tiv ities  o f m icro-organ ism s 
a n d  th e ir  effect o n  m an  a n d  h is  env iron m en t, 
w ith  em phasis on  th e ir  ro le  in  th e  b io log ical 
o x id a tio n  of o rg an ic  substances, th e  n a tu ra l  
pu rifica tion  o f w aters  receiv ing  o rg an ic  w astes. 
M easurem en t a n d  con tro l o f w ate r qua lity .
2502. W A  T E R  S U P P L Y  A N D  W A S T E W A T E R  
S Y S T E M S .  C re d it 3 h rs. F all-sp rin g . 2 Lect.- 
R ec. 1 C om p. P re req ., 2302. In tro d u c tio n  to 
th e  concep t of m ax im u m  beneficial u tiliz a tio n  
o f  w ate r resources; analysis a n d  design  of 
stru c tu re s  a n d  systems fo r (1 ) th e  collection , 
tra n sp o rta tio n , a n d  d is tr ib u tio n  o f w ate r su p 
plies; (2 ) th e  collection  a n d  tran sp o r ta tio n  of 
m un ic ip a l a n d  in d u s tr ia l  w aste-w ater a n d  of 
sto rm  w ater. D isposal o f w aste-w ater.
2503. W A T E R  A N D  W A S T E  - W A T E R  
T R E A T M E N T .  C re d it 3 h rs. F all-sprin g . 2 
Lect.-R ec. 1 C om p, o r  L ab . P re re q ., 2501, 
2502. S tudy  o f processes fo r th e  tre a tm e n t of 
w ate r supp lies  a n d  of m u n ic ip a l a n d  in d u s 
tr ia l  w aste-w ater, in  te rm s of th e  u n d e rly in g  
bio log ica l, chem ical, a n d  physical p rinc ip les;



th e  a p p lica tio n  o f these p rin c ip les  to  th e  a n a l
ysis an d  design o f u n i t  tre a tm e n t processes an d  
to  th e  synthesis of tre a tm e n t p lan ts .
2506. T R E A T M E N T  P R O C E S SE S  A N D  SYS - 
T E M S .  C red it 4 h rs. F all. P rereq ., 2503 o r 
equ iv . A nalysis an d  design o f processes an d  
systems for the rem oval o f im p u ritie s  from  
w ate r supp lies  an d  from  m un ic ip a l a n d  in d u s 
tr ia l  w aste-w ater. T h e o re tica l a n d  a p p lied  as
pects o f trea tm e n t process design such as reac 
tion  k inetics, tran s fe r  phen o m ena , a n d  the 
m echanics o f fine particles.
2507. A I R  A N D  W A T E R  R E S O U R C E S .  C red it 
3 h rs. S pring. P re req ., 2502 o r  equ iv . Sources 
a n d  charac teris tics  o f  a ir  a n d  w ate r p o llu tan ts , 
in c lu d in g  rad io ac tive  substances; th e ir  reactions 
in  a ir  an d  in  w ater; th e ir  d ispersion  an d  fate  
in  th e  env iron m en t. M easurem en t o f  p o llu 
tan ts . C rite ria  and  m ethods o f d isposal. C apac
ity  o f  a ir  an d  w ate r resources to assim ilate  
wastes.
2509. E N V I R O N M E N T A L  H E A L T H  E N G I  
N E E R I N G .  C red it 3 h rs. Spring. Concepts, 
p lan n in g , a n d  con tro l o f  env iron m en ta l sys
tems. E p idem io logy  o f c u rre n t h ea lth  p ro b 
lem s, p a rticu la rly  those associated  w ith  m etro 
p o lita n  frin g e  areas an d  "with th e  use o f ra d io 
active an d  o th e r  toxic m ate ria ls . L egal and  
a d m in is tra tiv e  aspects o f a ir  a n d  w ate r q u a lity  
con tro l.
2510. S A N I T A R Y  C H E M I S T R Y .  C red it 3 h rs. 
F all. 2 L ect. 1 L ab . P rereq ., 1 year o f college 
chem istry . P rim arily  in te n d e d  fo r  g ra d u a te  
s tud en ts  a n d  upperclassm en  especially  in te r 
ested  in  san ita ry  eng ineering . F u n d am en ta ls  of 
ana ly tica l, physical, a n d  o rg an ic  chem istry  
specifically app licab le  to  design  a n d  con tro l 
o f w ater a n d  waste trea tm e n t processes.
2511. S A N I T A R Y  E N G I N E E R I N G  L A B O R A 
T O R Y .  C red it 3 h rs . O n  d em and . 1 Lect.- 
D iscuss. 2 L abs. P rereqs., 2510 o r  p a ra lle l reg 
is tra tion ; 2503. L ab o ra to ry  stud ies o f  w ater 
an d  w aste trea tm e n t processes, in c lu d in g  th e  
a pp lica tion  o f physical, chem ical, an d  b io lo g i
cal p rin c ip les , m ethods, a n d  p rocedures to  the 
trea tm e n t o f w ate r, sewage, a n d  in d u s tria l 
wastes.
2532. M U N I C I P A L  S A N I T A T I O N .  F o r non  
civil eng in ee ring  stud en ts . C red its  3 h rs. Fall. 
L ecture-discussions, rep o rts , a n d  field trip s . 
W a te r  supp ly , m un ic ip a l, in d u s tria l , a n d  in d i
v idu a l sewage an d  so lid  waste d isposal an d  a ir  
san ita tio n  as they  re la te  to m u n ic ip a l an d  
reg io na l p lan n in g , d evelopm en t, a n d  m a n 
agem en t. W a te r  a n d  a ir  p o llu tio n  con tro l 
program s.
2541. P R O J E C T ,  S A N I T A R Y  E N G I N E E R 
IN G .  O n  dem and . P rereq ., 2502 a n d  2503, o r

equ iv . S tuden ts  w ill elect o r  be assigned in d i
v id u a l o r  g ro u p  p ro b lem s o r  topics d ea ling  
w ith  w ate r resource u tiliza tio n , w ate r q u a lity  
con tro l, w ate r an d  w aste-w ater trea tm e n t p ro c 
esses, systems a n d  p lan ts , o r  o th e r  p rob lem s 
o f special in te rest.
2542. S A N I T A R Y  E N G I N E E R I N G  R E 
S E A R C H .  O n  d em an d . P rerequ is ite s  w ill d e 
p en d  u po n  th e  p a r tic u la r  p ro b lem  to be p u r 
sued , b u t  in  gen era l they shou ld  in c lu de  a 
labo ra to ry  course a n d  those courses in  h y 
d rau lics  a n d  san ita ry  eng in ee ring  p e r tin e n t to 
th e  field in  w hich  th e  study  is to be u n d e r 
taken . H o u rs  an d  c red it variab le .
2543. S A N I T A R Y  E N G I N E E R I N G  S E M I N A R .
C red it 1 h r. O n  d em and . O pen  to in te res ted  
upperclassm en  an d  g ra d u a te  s tud en ts . P resen 
ta tio n  an d  discussion o f  techn ica l p apers  an d  
p u b lica tio ns  in  th e  san ita ry  eng in ee ring  field.
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2602. T R A N S P O R T A T I O N .  C red it 3 hrs. 
F all-sprin g . 3 R ec. P re req ., Econom ics 103 o r 
p erm ission  o f th e  in s tru c to r . T h e  h isto rica l, 
econom ic, reg u la to ry , con stru c tion , a n d  o p e ra 
tion a l aspects o f tran sp o rta tio n . D esigned  p a r 
ticu la rly  fo r eng in ee ring  stud en ts . M r. L e w i s .

2610. H I G H W A Y  E N G I N E E R I N G .  C red it 3 
h rs. F all.-sp ring . 2 Lect. 1 L ab . P rereqs., 
2113, a n d  p receded  by o r  taken  con curren tly  
w ith  2725. H ighw ay  a d m in is tra tio n , p lan n in g , 
econom ics, a n d  finance; reconnaissance an d  lo 
cation ; geom etric  design; traffic eng in eering ; 
d ra in ag e ; subgrade; base courses; design  a n d  
construc tion  o f flexible a n d  rig id  pavem ents. 
M r. L i a n g .

2612. H I G H W A Y  L A B O R A T O R Y  —  B I T U 
M I N O U S .  C red it 3 h rs. F all. 2 L ab . 1 Sem i
n a r . P re req ., 2610, o r  m ay  be taken  co n cu r
ren tly  w ith  2610. B itu m in o u s  m ate ria ls  a re  
tested  an d  aggregates s tu d ied  fo r th e ir  com 
p a tib ili ty  w ith  b itu m en s. M ixes a re  designed  
a n d  tested . C on d itio n  surveys a re  m ad e  on 
various classes o f b itu m in o u s  pavem ents. L a b 
o ra to ry  fu lly  eq u ip p ed  for all phases o f a p p lied  
an d  research  stud ies. M r. L e w i s .

2613. H I G H W A Y  L A B O R A T O R Y  —  S U B 
G R A D E  SO ILS.  C red it 3 h rs . S pring. 2 L ab.
1 Sem inar. P rereqs., 2725 a n d  2610, o r  m ay  be 
taken  con curren tly  w ith  2610. E v a lu a tio n  o f 
c u rre n t soil eng in ee ring  p ractices. Soil survey
in g  an d  sam pling . C orre la tion  of field an d  
labo ra to ry  com paction  p rocedures. T ests  on  
soil sam ples stab ilized  w ith  b itu m in o u s  m a 



te ria ls. P o r tla n d  cem ent and  chem icals. C on d i
tion  surveys a re  m ade o n  stab ilized  roads. L a b 
o ra to ry  fu lly  e q u ip p ed  for a ll phases of a pp lied  
an d  research  stud ies. M r. L i a n g .

2614. H I G H W A Y  D E S I G N —S T R U C T U R A L .
C red it 3 h rs. F all. 3 R ec. P rereq .. 2610 o r  p e r
m ission o f th e  in stru c to r. P a r t  I :  Soil index  
p ro p e rtie s  an d  h ighw ay  soil classification sys
tem s; surveying  a n d  sam pling ; subg rade  
stre n g th  eva lu atio n ; com paction ; d ra in ag e  and  
frost action; stab iliza tion ; aggregates. P a r t  I I ;  
D esign a n d  construc tion  of base an d  surface 
courses for flexible pavem ents. P a rt I I I :  D e
sign a n d  con stru c tion  of r ig id  pavem ents. M r. 
L i a n g .
2615. H I G H W A Y  D E S IG N  —  G E O M E T R I C .
C red it 3 h rs . S pring. 1 Lect. 2 L ab. P rereq ., 
2610 o r  perm ission  o f th e  in s tru c to r . R ou te  
selection; design con tro ls an d  c rite ria , in c lu d 
in g  veh icle  characteris tics  an d  h ighw ay  capac
ity; s igh t d istance , a n d  horizon ta l an d  vertica l 
con tro l; cross section e lem ents; righ t-o f-w ay  
prob lem s an d  access con tro l: a t-g rad e  in te r 
section design, in c lu d in g  ro ta ry  and  ch a n n e l
ized in tersec tion ; g rade  separations a n d  in te r 
changes; reg io na l systems of h ighw ays, free 
ways, an d  parkw ays. M r. L e w i s .

2617. A I R P O R T  E N G I N E E R I N G .  C red it 3 
h rs. Spring. 2 Rec. an d  1 L ab . P rereqs., 2610, 
2725. A irp o rt a d m in is tra tio n , p lan n in g , and  
design. S ite selection  an d  eva luation ; m aste r 
p lan ; g rad ing ; d ra in ag e ; flexible and  rig id  
pavem ents; te rm in a l fac ilities; heliports . M r. 
L i a n g .
L O W - C O S T  R O A D S .  P r im a rily  fo r foreign  
s tuden ts . C red it 3 h rs. O n  d em and . (See A g ri
c u ltu ra l E n g in ee rin g  241, p. 90.)
2619. T R A F F I C  E N G I N E E R I N G  —  O P E R 
A T I O N S .  C red it 3 h rs. O n  d em and . 2 L ab .
1 Sem inar. P rereq ., p receded  by o r taken  con
cu rren tly  w ith  2620. D efin itio n  of traffic p ro b 
lems; collection  of field d a ta ; analysis o f field 
d a ta ; findings, conclusions, a n d  reco m m end a
tions. Traffic surveys. D esign of traffic con trol 
systems. M r. L e w i s .

2620. T R A F F I C  E N G I N E E R I N G .  C red it 3 
h rs . F a ll-sp rin g . 2 R ec. 1 L ab . P re req ., 2610 
o r  perm ission  of th e  in stru c to r . C ity  an d  h ig h 
way traffic surveys a n d  designs. A ccidents, con
gestion . delay , speed, volum e, density , park ing , 
chan ne liza tio n , l ig h tin g , traffic con tro l, an d  
ro u tin g . Signs, signals, a n d  m ark ings. U rb an  
traffic considera tio n  in  city p lan n in g . D river 
reac tions a n d  h a b it  p a tte rn . Traffic en g in ee r
ing  o rg an iza tio n . M r. L e w i s .

2621. A N A L Y S E S  A N D  I N T E R P R E T A T I O N  
OF A E R I A L  P H O T O G R A P H S .  P re re g is tra 

tion  req u ire d . C re d it 3 h rs . F all-sp rin g . 2 Lect.
1 L ab . (T h e  s tu d e n t is exp ected  to pay th e  
cost o f field trip s  an d  ae r ia l p h o to g ra p h s  for 
use in  a te rm  p ro jec t, a m o u n tin g  to  a p p ro x 
im ate ly  $15.) A stud y  o f th e  soil an d  rock 
areas o f th e  U n ite d  S tates a n d  th e  p a tte rn s  
p re sen t in  aeria l p h o to g rap h s . F u n d a m e n ta l 
e lem ents o f soil p a tte rn s  a re  analyzed  to p e r
m it d e te rm in a tio n  of soil te x tu re , type of 
bedrock , an d  d ra in ag e  p ro p e rtie s . F ield  t r a in 
in g  in  selected test a reas. E m p h asis  is p laced 
on in te rp re ta tio n  fo r eng in eering , reg io na l 
p lan n in g , an d  a g r ic u ltu ra l  purposes. M r. 
B e l c h e r .

2622. A D V A N C E D  I N T E R P R E T A T I O N  OF  
A E R I A L  P H O T O G R A P H S .  P rere g is tra tio n  
req u ire d . C re d it 3 h rs. O n  d em and . O rg a n 
ization  of course depends u p o n  fields o f i n 
terest. Special p rob lem s: fo u r  each on  g ro u n d  
w ate r, eng in ee ring  p ro jects, a g r ic u ltu ra l  soils 
m ap p in g , ir rig a tio n , a n d  geology. M r. B e l c h e r .

2641. P R O J E C T ,  T R A N S P O R T A T I O N  E N 
G I N E E R I N G .  C red it 3 h rs. O n  d em and . P ro j
ects in  th e  various fields o f tra n sp o rta tio n , 
advanced  ae r ia l p h o to g ra p h ic  s tud ies, traffic 
eng in eering , an d  e a r th  eng in ee ring  m ay  be d e 
veloped by conference betw een  professors and  
stud en ts . P ro jects  m ay involve in te g ra te d  p la n 
n in g  o r  design  d raw ing  u po n  several fields of 
in te res t, o r  they  m ay con cen tra te  u p o n  special 
subjects. A d eq u a te  fac ilities, m a te ria l, a n d  
sources o f d a ta  are  necessary to a satisfacto ry  
p ro ject.
2642. T R A N S P O R T A T I O N  E N G I N E E R I N G  
R E S E A R C H .  O n  d em an d . S tudents w ho w ish 
to p u rsu e  one p a r tic u la r  b ran ch  of tra n sp o r ta 
tion  eng in eering  fu r th e r  th an  can  be done  in 
any  o f th e  reg u la r  courses m ay elect w ork 
in  th is  field. T h e  w ork m ay be in  th e  n a tu re  
of an  investig a tio n  of ex is ting  m ethods o r  
systems, theo re tica l w ork w ith  a  view  to  s im 
p lify ing  p re sen t m ethods o f design o r  p ro 
posing  new  m ethods, o r  ex p e rim en ta l in ves ti
ga tio n  o f su itab le  p rob lem s. H o u rs  an d  c red it 
variab le .
2643. T R A N S P O R T A T I O N  E N G I N E E R I N G  
S E M I N A R .  C red it 1-2  h rs . O n  d em and . N u m 
b er o f m eetings a w eek to  be a rran g ed . A b 
s trac tio n  a n d  discussion of selected techn ica l 
p apers  an d  p u b lica tio n s  in th e  tran sp o rta tio n  
eng in eering  field.

STRUCTURAL ENGINEERING
M essrs. B r i t v e c ,  F i s h e r ,  M a s o n ,  M c G u i r e ,  
N i l s o n ,  S t u r m a n ,  a n d  W i n t e r .
2701. E L E M E N T A R Y  S T R U C T U R A L  A N A L 
YSIS .  C red it 3 h rs. F all. 2 L ect. 1 L ab . P rereq .,



1153. A first course in  s tru c tu ra l theory. D e te r
m in a tio n  o f reac tions a n d  in te rn a l forces and  
m om ents in  beam s, g irders , trusses, sim ple 
fram es, a n d  th ree-h in ged  arches d u e  to s ta 
tion ary  an d  m oving loads. S im ple uses of 
d ig ita l com puters in  s tru c tu ra l analysis. M r. 
W i n t e r .
2702. S T E E L  A N D  T I M B E R  S T R U C T U R E S .
C red it 4 h rs. Spring. 2 Lect. 2 L ab. Prereqs., 
2701, 1134. A nalysis and  design o f steel m em 
bers a n d  connections. D esign o f w elded roof 
truss. D esign o f m ill-type  steel b u ild in g , in 
c lud ing  rive ted  roo f trusses, c rane  g irders, 
crane an d  b u ild in g  colum ns, b rac ing  system. 
Design o f th in -w alled  (ligh t-gage) steel s tru c 
tures. D iscussion o f fa tig u e  an d  b rit t le  frac 
tu re . E lem ents o f tim b e r design.
2704. S T A T I C A L L Y  I N D E T E R M I N A T E  
S T R U C T U R E S .  C red it 4 hrs. F all. 3 Lect. 1 
Lab. P rereq ., 2702. D eflections. C lassical and  
m odern  m ethods o f analysis o f sta tically  in d e 
te rm in a te  beam s, fram es, trusses. Influence 
lines. P lastic  design  a n d  analysis o f steel 
s truc tu res.
2706, 2707. A D V A N C E D  S T E E L  D ESIG N .
C red it 3 hrs. p er term . S pring-fa ll. 3 Rec. 
P rereqs., 2710; 2708 p re req . for 2707. B ridge 
types an d  econom y. D esign o f a  h ighw ay truss 
b ridge. E lastic an d  p lastic  designs of a rig id  
fram e b u ild ing . P a rtia l design o f tie r b u ild ing  
fram e in c lu d in g  w ind  an d  e a rth q u a k e  effects. 
O th e r  dynam ically  loaded  stru c tures. Design 
o f a steel p la te  s tru c tu re . Suspension roo f sys
tems. C on tinuous com posite  b ridges. D esign of 
ligh t-w e igh t alloy s tru c tu ra l e lem ents. C ritical 
review  of recen t research , c u rre n t specifica
tions, design, an d  fab rica tion  p rocedures 
th ro u g h o u t. M r .  M c G u i r e .

2708, 2709. A D V A N C E D  S T R U C T U R A L  
A N A L Y S I S .  C red it 3 h rs. a te rm . F all-spring . 
3 Lect. a week th ro u g h o u t th e  year. P rereq ., 
2704 o r  eq u iv alen t. Review  o f  fun d am en ta l 
m ethods of analyzing  in d e te rm in a te  stru c tu res 
and  extension  to com plex  s tru c tu ra l systems. 
A rches, curved  beam s, ou t-o f-p lan e  load ing , 
suspension s tru c tu res , trussed a n d  rig id  space 
fram es, etc. M echanical m odel analysis, n u m e r
ical m ethods, m a tr ix  so lu tion  o f s tru c tu res , use 
of d ig ita l com puters  in  analysis a n d  design. 
M r. F i s h e r .

2710. S T R E N G T H  OF S T R U C T U R E S .  C red it 
3 hrs. F all. 3 R ec. P rereq ., 2704; can be taken  
concurren tly . A nalysis o f two- an d  three- 
d im ensional stress an d  s tra in . T h eo rie s  of 
fa ilu re  o f d uc tile  an d  b rit t le  m ate ria ls . S tra in  
energy m ethods a pp lied  to b end ing , shear, and  
im pact. S tru c tu ra l m ate ria ls  u n d e r load , s tra in  
h ard en in g , resid ua l stresses, hysteresis, stress 
con cen tra tio n , b r it t le  frac tu re , a lte rn a tin g

stress. D esign for fa tig u e . Stresses beyond the 
elastic  lim it. Ine lastic  b ehav io r o f steel and  
rein forced  concrete  s tru c tu res . C ritical d iscus
sion o f recen t research  a n d  c u rre n t design 
specifications. M r. W i n t e r .

2711. B U C K L I N G ,  E L A S T I C  A N D  I N E L A S 
T IC .  C red it 3 h rs. S pring. P rereqs., 2710 and  
1145 o r  th e  eq u iv alen t. A nalysis o f e lastic  
and  p lastic  s tab ility . D e te rm in a tio n  o f buck ling  
loads a n d  m ax im um  stresses o f colum ns w ith  
a n d  w ith o u t eccentricity . Solid an d  open  web 
colum ns w ith  variab le  cross-section. Beam 
colum ns. F ram e buck lin g . L a te ra l s tren g th  of 
u nb raced  beam s. B uck ling  loads a n d  post- 
b uck ling  s tren g th  o f p lates, shear webs, and  
cy lindrical shells. C ritical d iscussion o f c u r
re n t design  specification . M r. W i n t e r .

2715. R E I N F O R C E D  C O N C R E T E  D ESIG N .
C red it 4 h rs. F all-spring . 2 Lect. 2 L ab. P re 
req ., 2704. A first course in rein forced  concrete. 
L in ear  an d  u ltim a te  s tren g th  theory  o f re in 
forced concrete  a p p lied  to rec ta n g u la r  beam s, 
one- an d  two-way slabs, T -b eam s, beam s re in 
forced fo r com pression, concen tric  an d  eccentric  
colum ns. Shear an d  bond . D esign p ro jec t com 
p ris in g  p a r tia l  design of concrete  b u ild in g  
fram e. In tro d u c tio n  to  prestressed  concrete.
2716, 2717. C O N C R E T E  S T R U C T U R E S ,  R E 
I N F O R C E D  A N D  P R E S T R E S S E D .  C red it 3 
h rs. S prin g-fa ll. P rereqs., 2704, 2715, 2708 
(for 2717). Review  of m em ber design. U ltim ate  
s tre n g th  theory. F la t-s lab  a n d  fla t-p la te  design, 
in c lu d in g  b en t analysis. Y ield line  theory . 
F ram ing  systems in  c u rre n t use. Prestressed 
concrete . Folded p la te  con stru c tion . M em brane 
analysis o f dom es an d  h yperbo lic  p arabo lo ids. 
C ritical d iscussion of c u rre n t design  specifica
tions an d  recen t research . M r. N i l s o n .

2720. F O U N D A T I O N S .  C red it 3 h rs. Fall- 
sp ring . 2 Lect. 1 L ab . P re req ., 2715, 2725. 
S tudy o f th e  s tru c tu ra l p rob lem s enco un te red  
in  fo u n d a tio n  w ork. R e ta in in g  walls, sheet 
p iling , sp read  foo tings, p iles, p iers, ab u tm en ts , 
cofferdam s, caissons, u n d e rp in n in g s . D esign 
p rob lem s.
2725. E L E M E N T S  OF S O IL S  E N G I N E E R 
IN G .  C red it 3 hrs. F all-spring . 2 Lect. 1 L ab . 
P rereqs., G eology 113, Eng. 1153, 2301. P ro p 
e rtie s  o f soil and  its beh av io r as an  eng in ee r
in g  m ate ria l. P rinc ip les o f soil id en tifica tio n  
an d  classification, te rm ino logy  and  soil c h a r
acteristics such as g ra d a tio n , perm eab ility , 
com pressib ility , conso lida tion , an d  shearing  
s tre n g th  w ith  ap p lica tio n  to s im ple  p rob lem s 
of seepage, se ttlem en t, b ea ring  capacity , s ta 
b ility  o f e a r th  slopes. L a te ra l e a r th  pressure. 
Soil e x p lo ra tio n . L ab o ra to ry  tests for ex p e ri
m en ta l d e te rm in a tio n  of above-m en tioned  soil



charac te ris tics  an d  ev a lu a tio n  an d  use o f d a ta . 
M r. B r o m s .
2726. S O IL S  E N G I N E E R I N G  T H E O R Y .
C re d it 3 h rs . F all. 3 Lect. P re req ., 2725. Soil 
s tru c tu re . F low  o f w a te r th ro u g h  soil, flow 
nets , p ip in g , filters. F ro s t action . T h e o ry  of 
u n ia x ia l an d  tr ia x ia l conso lida tion . Shear 
s tre n g th  tests, d ire c t shear, tr ia x ia l, p e n e tra 
tio n  a n d  vane tests. S tress-strain  rela tion sh ip s. 
Shear s tren g th  o f s a tu ra te d  and  n on sa tu ra te d  
soils, iso tropica lly  a n d  an iso trop ica lly  consoli
d a te d  clays, tru e  cohesion an d  ang le  o f i n 
te rn a l fric tion , sensitiv ity  a n d  th ix o tro p y . M r. 
B r o m s .

2727. A P P L I E D  S O IL S  E N G I N E E R I N G .
C re d it 3 h rs. S pring . 3 Lect. P rereq ., 2726. 
L a te ra l e a r th  pressures, R an k in e , C oulom b, 
lo g a rith m ic  sp ira l, fric tion  circle m ethods, e f
fec t o f seepage, p o in t  a n d  line  loads. D esign 
o f re ta in in g  w alls, b u lk h ead s, b rac in g  an d  
cofferdam s. B earing  capacity  a n d  se ttlem en t 
o f  foo tings, ra fts , p iers a n d  piles. S tab ility  of 
slopes. Soil ex p lo ra tio n . M r. B r o m s .

2731. E L E M E N T S  OF S T R U C T U R A L  E N 
G I N E E R I N G  I .  F o r nonciv il e n g in ee rin g  s tu 
den ts . C red it 3 firs. F all. 2 Lect. 1 Lab. 
P re req ., 1151, 1153. A nalysis of sta tically  d e te r 
m in a te  an d  sim ple  s tatically  in d e te rm in a te  
s tru c tu res . D e te rm in a tio n  by  m eans o f a n a 
ly tical a n d  g rap h ica l m ethods, of reac tions 
a n d  in te rn a l forces an d  m om en ts caused by 
s ta tio na ry  loads. Influence  lines fo r beam s. 
M r. M a s o n .

2732. E L E M E N T S  OF S T R U C T U R A L  E N 
G I N E E R I N G  I I .  F o r noncivil eng in eering  s tu 
d en ts . C red it 3 h rs. S pring. 2 Lect. 1 I.ab . 
P re re q ., 2731. D esign o f s im ple  steel and  
t im b e r s tru c tu res . D iscussion of design  in  lig h t 
gage steel a n d  a lu m in u m . A nalysis an d  d e 
sign of m em bers a n d  connections, roo f trusses, 
floor systems, a n d  o th e r  s tru c tu res . M r. M a s o n .

2741. P R O J E C T .  O n  d em and . P re req ., 2702, 
2703, a n d  2715. T h e  s tu d e n t m ay select a d e 
sign  p ro b lem  such as a n  a rch  b rid g e , can tilever 
o r  r ig id  fram e  b rid g e , a special p ro b lem  in  
steel o r  concrete  b u ild in g  design, o r  th e  design 
o f  any  o th e r  s tru c tu re  o f p a r tic u la r  in te res t to 
th e  s tu d e n t p rov ided  he has the p ro p e r  p re p 
a ra tio n  fo r  such design. T h e  w ork  is su b m itted  
in  th e  form  of rep o rts . D raw ings of typical 
d e ta ils  m ust accom pany rep o rts . H ou rs and  
c re d it v ariab le .
2742. S T R U C T U R A L  E N G I N E E R I N G  R E 
S E A R C H .  O n  d em and . S tudents w ishing to 
p u rsu e  one p a r tic u la r  b ra n c h  of s tru c tu ra l e n 
g inee rin g  fu r th e r  th an  can be done in  any of 
th e  reg u la r  courses m ay e lec t w ork in  this 
field. T h e  p re re q u is ite  courses d ep end  u po n

th e  n a tu re  o f th e  w ork desired . T h e  w ork m ay 
be in  th e  n a tu re  o f a n  in v es tig a tio n  o f ex isting  
types o f con stru c tion , th eo re tica l w ork  w ith  a 
view of s im p lify in g  p re se n t m eth od s o f design 
o r  p ro p o sin g  new  m ethods, o r  e x p e rim en ta l 
investiga tion  o f su itab le  p rob lem s. H o u rs  and  
c red it variab le .
2743. S T R U C T U R A L  E N G I N E E R I N G  S E M 
I N A R .  C red it 1-6 h rs. S pring . O pen  to  sp e
cially  selected  seniors a n d  g ra d u a te  s tud en ts . 
P rep a ra tio n  a n d  p re sen ta tio n  o f topics o f c u r
re n t in te re s t in  th e  field o f  s tru c tu re s  fo r i n 
form al discussion.
2744. S P E C IA L  T O P I C S  I N  S T R U C T U R A L  
E N G I N E E R I N G .  O n  d em an d . In d iv id u a lly  
supervised  study  in  one  o r  m ore  o f th e  spe
cialized  topics o f civil eng in ee ring  such as 
tank s a n d  b ins, suspension  bridges, tow ers o r 
m ovable b ridges, w h ich  a re  n o t covered in  
th e  reg u la r  courses. In d e p e n d e n t design  o r  r e 
search  p ro jec ts  m ay a lso  be selected. H o u rs  
an d  c red it variab le .

SPECIAL AND GRADUATE 
COURSES
2801. T H E S IS .  T h e  thesis gives th e  s tu d en t 
an  o p p o r tu n ity  to w ork  o u t  a special p ro b lem  
o r to  m ake a n  eng in ee ring  investig a tio n , to 
record  th e  resu lts  o f h is w ork , and  to  o b ta in  
academ ic c re d it fo r such w ork . R eg is tra tio n  
fo r thesis m ust be app ro ved  by th e  professor 
in  charge  a t  th e  b eg in n in g  o f th e  sem ester 
d u r in g  w hich  th e  w ork is to  be done.

Ind iv id u a l  courses may be arranged to su it  
the req u irem en ts  o f  graduate  s tudents . T h e y  
are in ten ded  to be p ursued  u n d e r  the  i m m e 
diate  direct ion  o f  the  professor  in  charge, the  
s tud e n t  usually being free  f r o m  the restr iction  
of  the  classroom and w ork ing  e i ther  i n d e p e n d 
ent ly  or in  con junc t ion  w i th  others  taking  the  
same course.

c o n s t r u c t i o n  e n g i n e e r i n g  
AND ADMINISTRATION
M essrs. G e b h a r d  an d  R i c h a r d s .

2901. C O N S T R U C T I O N  M E T H O D S .  C red it 
3 h rs . F all-sp rin g . 3 R ec. In tro d u c tio n  to 
m ethods, eq u ip m e n t, a n d  m an agem en t p r in 
c iples a n d  p rocedures invoived in  con stru c tion  
activ ities; n a tu re  o f th e  con stru c tion  in d u stry  
a n d  sources o f in fo rm a tio n  con cern ing  it; 
p rob lem s a n d  o ra l rep o rts  by s tu d en ts  based 
on  c u rre n t l ite ra tu re ; co rre la tion  of m oney, 
m en , m ate ria ls , m achines, a n d  design  d eta ils  
to  p ro d u ce  econom ic resu lts. M r. R i c h a r d s .



2902. E N G I N E E R I N G  L A W .  C red it 3 hrs. 
F all-spring . 3 Rec. Basic fea tu res o f laws and  
practices re la tin g  to con trac ts, to rts , agency, 
p ro p e rty , w ate r r ig h ts , form s of business o r 
gan izations, sales, in su ran ce , u tilitie s , labo r, 
g overnm en t reg u la tio n  o f business, sales, n e 
g o tiab le  in stru m en ts , w orkm en’s com pensation , 
liens, b an k rup tcy , p a ten ts , copyrigh ts, tra d e 
m arks; w ork of th e  ex p e rt w itness; e th ica l 
responsib ilities; p rofessional reg is tra tio n ; sp e
cial em phasis on  con trac t docum en ts  used in 
con stru c tion  w ork.
2903. E N G I N E E R I N G  E C O N O M Y .  C red it 3 
h rs. F all-spring . 3 R ec. P rereq ., 2901, 3231, 
o r  special perm ission. P rinc ip les  a n d  techn iques 
fo r m ak ing  decisions a b o u t th e  econom ic as
pects o f eng in eering  p ro jects: choosing b e 
tw een a lte rna tives; c rite ria  fo r m ak ing  d eci
sions; tim e value  o f m oney; econom ic selection 
a n d  o pera tio n ; effect of incom e taxes; re t i re 
m en t an d  rep lacem en t; econom y stud ies for 
g overnm en ta l activ ities; in tro d u c tio n  to e s ti
m atin g  costs o f construction .
2904. P U B L I C  A D M I N I S T R A T I O N .  C red it 
3 hrs. O n  d em and . 3 Rec. A spects o f federal, 
state , an d  local g overnm en t of in te res t to en g i
neers, p lanners , constructors , an d  a d m in is tra 
tors: general p rin c ip les  o f ad m in is tra tio n ; p a t 
terns o f governm en t; th e  en g in ee r’s ro le  in  
governm ent; p rob lem s posed by o u r rap id ly  
g row ing  p o p u la tio n  a n d  u rb an iza tio n ; reg ional 
p u b lic  w orks p rojects; city  an d  reg io na l p la n 
n ing ; codes; zoning; p la n n in g  cap ita l im p ro ve
m ents; th e  city  m anager; m an ag in g  and  o p e r
a tin g  th e  eng in eering  a n d  o th e r  func tions of 
m un ic ip a litie s . M r. G e b h a r d .

2906. A D V A N C E D  E N G I N E E R I N G  L A W .
C red it 3 h rs. O n  d em and . 3 Rec. P rereq ., 2902. 
A n extension  by th e  use o f case m ate ria l of 
th e  legal p rinc ip les  an d  p ractices covered in
2902, p articu la rly  those w hich  app ly  to  con
stru c tio n  con trac ts, an d  em ployer-em ployee r e 
la tionsh ips. M r. R i c h a r d s .

2907. C O N S T R U C T I O N  M A N A G E M E N T .
C red it 3 h rs. O n  d em and . P rereqs., 2901, 2902,
2903, 3231. P lan n in g  and  o p e ra tio n  o f con 
s tru c tio n  pro jects by th e  civil eng ineer: coor
d in a ted  o rg an iza tio n  a n d  con tro l o f m en, m a 
teria ls, a n d  m achines; scheduling; e stim ating ; 
pu rch asin g ; selection  an d  tra in in g  of e m 
ployees; o p e ra tio n  a n d  m ain ten ance  of e q u ip 
m en t; cost con tro l an d  pay systems; acciden t 
preven tion ; an d  o th e r  topics. Special repo rts  
req u ire d . M r. G e b h a r d .

2941. P R O J E C T .  C O N S T R U C T I O N  E N G I 
N E E R I N G  A N D  A D M I N I S T R A T I O N .  C red it 
3 h rs. O n  d em and . P rereq ., 2901, 2902, 2903, 
o r  perm ission. D evelopm ent o f a p u b lic  o r  p r i 
vate  eng in ee ring  p ro jec t selected by th e  s tu 

d en t, invo lv ing  econom ic analysis, p lan n in g , 
design, an d  con stru c tion  procedures, w ith  spe
cial em phasis on  th e  legal, financia l, a n d  m an 
agem en t aspects.
2942. C O N S T R U C T I O N  E N G I N E E R I N G  
A N D  A D M I N I S T R A T I O N  R E S E A R C H .
C red it 3 h rs. O n  d em and . P rereq ., 2901, 2902, 
2903, o r  perm ission. Inv estig a tio n  of special 
p rob lem s re la tin g  to  th e  econom ic, legal, f inan 
cial, an d  m an agem en t aspects o f p u b lic  and  
p riv a te  eng in ee ring  opera tio n s o f in te res t to 
th e  e n g in ee r-ad m in is tra to r, con su ltin g  eng ineer 
and  construc to r.
2943. C O N S T R U C T I O N  E N G I N E E R I N G  
A N D  A D M I N I S T R A T I O N  S E M I N A R .  C red it
1-6 h rs. O n  d em and . P rereq ., 2901, 2902, 2903, 
o r  perm ission. G u id ed  study  a n d  discussions 
by sm all g ro u p s o f selected s tud en ts  of topics 
w hich  involve th e  legal, financia l, an d  m an age
m en t aspects o f civil eng in ee ring  in  p u b lic  and  
p riv a te  w ork, in c lu d in g  discussions o f cu rre n t 
techn ica l p apers  a n d  pub lica tions.

MECHANICAL 
ENGINEERING

T h e  courses in  m echanica l eng in ee ring  are  
listed  u n d e r the follow ing  head ings: D ra ftin g  
and  In d u s tria l D esign, T h e rm a l E ng in eerin g , 
In d u s tr ia l  a n d  E n g in ee rin g  A d m in is tra tio n , 
M achine  D esign, M ateria ls Processing.
GENERAL
3001. I N T R O D U C T O R Y  E N G I N E E R I N G .
C red it 1 h r . F all. 2 L ect. A n o rie n ta tio n  to the 
School a n d  to th e  field o f m echan ica l eng in ee r
ing . A study  o f th e  slide ru le , p rob lem s in 
eng in eering , p lo tt in g  of d a ta , a n d  re p o r t  w rit
ing. M essrs. L o b e r g  an d  H a n s e l m a n .

3002. I N T R O D U C T O R Y  E N G I N E E R I N G .
C re d it 2 h rs . Spring. 2 Lect. A  con tin u a tio n  of 
Course 3001 w ith  special em phasis on  th e  re 
sp onsib ilities  a n d  o p p o rtu n itie s  th a t  ex ist for 
m echan ica l eng ineers in  in d u stry . A n  in tro d u c 
tion  to m odern  in d u s tria l o rg an iza tio n . M essrs. 
L o b e r g  an d  H a n s e l m a n .

3041. N O N R E S I D E N T  L E C T U R E S .  T erm s 
9 an d  10. R eq u ired . T o ta l  c red it 1 h r. fo r bo th  
term s. F all an d  sp rin g . 1 Lect. G iven by lec
tu re rs  in v ited  from  in d u s try  a n d  from  certa in  
o th e r  d ep a rtm e n ts  o f th e  U niversity  fo r the 
purp o se  of assisting  stud en ts  in  th e ir  app ro ach  
to  em p loy m en t and  in  th e ir  tran s itio n  from  
college to in d u s tria l life . U n d e r the d irec tio n  
of M essrs. L o b e r g  a n d  A l l e n .

3051. A.S .M .E. S T U D E N T  B R A N C H .  C red it 
1 h r. S tudents w ho have com pleted  a t  least



two term s in  th e  School of M echanical E n g i
n ee ring  are  u rged  to become m em bers o f the 
C ornell S tu d en t B ranch  o f the A m erican So
ciety  o f M echanical E ng ineers. T h e  m eetings 
o f th e  Society, how ever, a re  open  to a ll. A t
tendance  a t  any fou rteen  S tud en t B ranch  m ee t
ings en title s  th e  m em ber to  o ne  h o u r elective 
cred it; how ever, only  one elective m ay be 
earn ed  in  th is  m an n er. A pp lica tion  for m em 
bersh ip  should  be m ade in O cto ber of each 
year a t th e  A.S.M .E. office, o r to th e  H onorary  
C h a irm an  of th e  S tu d en t B ranch , M r. E r d m a n .

DRAFTING AND INDUSTRIAL 
DESIGN
M essrs. A b r a h a m s ,  B a i r d ,  a n d  S i e g f r i e d .

3111. D E S C R I P T I V E  G E O M E T R Y  A N D  
F R E E H A N D  D R A W I N G .  C red it 3 hrs. Fall.
1 Lect. 2 L ab . In tro d u c tio n  to  p re requ is ite  
a rts  an d  sciences o f m echan ical d ra f tin g  and  
crea tive  sketching ; le tte rin g ; d e lin ea tion ; p ic 
to ria l d raw ing ; descrip tive  geom etric  anatom y; 
freeh an d  p ic to ria l a n d  o rth o m e tr ic  d raw ing; 
esthetics; in tro d uc to ry  creative sketching . M r. 
S i e g f r i e d .

3112. B A S IC  M E C H A N I C A L  D R A F T I N G  
A N D  C R E A T I V E  S K E T C H I N G .  C red it 3 hrs. 
Spring. 1 Lect. 2 L ab. P rereq ., 3111. Basic 
m echanical d ra f tin g  p rin c ip les  a n d  standards; 
c rea tio n , expression, an d  in te rp re ta tio n  of 
specifications fo r th e  sp atia l p ro p e rtie s  of 
m echanica l ana tom y  by layouts an d  w ork ing  
draw ings; c o n tin u a tio n  o f creative sketching . 
M r. S i e g f r i e d .

3114. F R E E H A N D  D R A W I N G .  C red it 1 h r. 
Fall. 1 Lect. F or s tud en ts  w ho desire  only  the 
f reeh an d  co n ten t o f 3111. M r. B aird .
3115. C R E A T I V E  S K E T C H I N G .  C red it 1 
h r. Spring. 1 Lect. P rereq ., 3111 o r  3114. For 
stud en ts  w ho desire  only  th e  crea tive  sketching  
con ten t o f 3112. M r. B aird .
3116. I N T R O D U C T I O N  T O  I N D U S T R I A L  
D E S IG N .  C red it 3 hrs. Spring. 2 L ab . P rereqs., 
3111 a n d  3112. R ead ings; ab s trac t and  app lied  
design p rob lem s w hich  investiga te  and  app ly  
th e  in te rre la tio n sh ip s  ex is ting  betw een form , 
fun c tion , an d  m ateria ls . M r. B a i r d .

3117. D E S C R I P T I V E  G E O M E T R Y .  C red it
2 hrs. F all. 2 L ab . Same as 3111 except th a t 
freeh an d  con ten t is o m itted . M r. S i e g f r i e d .

3118. B A S IC  M E C H A N I C A L  D R A F T I N G .
C red it 2 hrs. Spring. 2 L ab. Same as 3112 e x 
cep t th a t  c reative sketching  con ten t is om itted . 
M r. S i e g f r i e d .
3119. I N T R O D U C T O R Y  M E C H A N I C A L  
D R A F T I N G  A N D  S K E T C H I N G .  For chem i

cal an d  m eta llu rg ica l eng in ee ring  s tuden ts . 
C red it 2 h rs. F a ll. 2 L ab. Basic m echanical 
d ra f tin g  a n d  sketching ; le tte r in g ; delin ea tion ; 
p ro jective and  p ic to ria l d raw ing ; selected topics 
o f d escrip tive  geom etry ; flow charts  and  
g raphs; basic d ra f tin g  techn iques. M r. S i e g 
f r i e d  o r M r. A b r a h a m s .

3120. M E C H A N I C A L  D R A F T I N G  A N D  
S K E T C H I N G .  For chem ical an d  m eta llu rg ica l 
eng in ee ring  stud en ts . C red it 1 h r . S pring. 1 
L ab . P rereq ., 3119 o r  perm ission. C o n tin u a tio n  
o f basic p rin c ip les  a n d  stan d ard s  o f d ra ftin g ; 
m ak ing  a n d  in te rp re tin g  m ach ine  layouts and  
w ork ing  d raw ings; p ip in g  d iag ram s. M r. S i e g 
f r i e d  o r M r. A b r a h a m s .

3131. S P E C IA L  P R O B L E M S  I N  D R A F T 
I N G  O R  I N D U S T R I A L  D E S IG N .  C red it based 
u po n  ac tu a l hou rs o f w ork. F all o r  sp ring . 
L ab . as req u ired . Also m ay be elected  by s tu 
d en ts  w ho desire  th e  first te rm  only  o f  the 
In d u s tria l D esign P roject. M r. B a i r d .

3198, 3199. I N D U S T R I A L  D E S I G N  P R O ]  
E C T .  T o ta l  c red it 6 hrs. N in th  a n d  ten th  
term s. 2 L ab . P re req ., 3116. P ro jec t w ork in 
c ludes read ing s an d  design  p rob lem s. R ead ings 
in te g ra te  design  w ith  th e  con tem p o rary  social 
a n d  econom ic scene. D esign p rob lem s a re  d i 
rec ted  tow ard  crea tio n  o f a com prehensive  a t t i 
tu de  in  p ro d u c t d eve lopm en t a n d  tow ard  a t 
ta in m en t o f a m easure  of design a b ility . M r. 
B a i r d .

i n d u s t r i a l  a n d  e n g i n e e r 
i n g  ADMINISTRATION
M essrs. A l l d e r i g e ,  A l l e n ,  B e c h h o f e r ,  B e r n -  
h a r d ,  C o n w a y  (on leave, fall, 1961), G a v e t t ,  
G o o d e ,  K a o  (on leave, 1961-1962), L o b e r g ,  
M a x w e l l ,  N e y ,  S a m p s o n ,  S a u n d e r s ,  S c h u l t z ,  
an d  W e i s s .

3231. P R I N C I P L E S  OF C O S T  A C C O U N T 
I N G .  C red it 3 h rs. F all an d  sp ring . 2 L ect. 1 
C om p. Basic acco un tin g  theo ry; h isto rica l an d  
s tan d a rd  cost systems; cost analysis; uses of 
costs fo r con tro l a n d  decision  purposes. M essrs. 
A l l e n ,  G a v e t t ,  an d  staff.
3232. P E R S O N N E L  M A N A G E M E N T .  C red it 
3 hrs. F all. 3 R ec. In te n d e d  for g ra d u a te  s tu 
den ts  b u t open  to  q ualified  u n d e rg rad u a tes . 
P rereq ., 3241 o r  perm ission. T ec h n iq u es  of 
em ployee selection  an d  ev a lu a tio n , jo b  e v a lu a 
tion , tra in in g , m o tiv atio n ; personnel d e p a r t
m en t o rg an iza tio n  an d  in te rd e p a rtm e n ta l re la 
tions. M r. S a m p s o n .

3235. I N D U S T R I A L  O R G A N I Z A T I O N  A N D  
M A N A G E M E N T .  C re d it 3 h rs. F all. 3 Lect. 
M anagem en t o f an  in d u s tria l en te rp rise ; in 



te rn a l o rg an iza tion ; effect o f type o f p ro d u ct, 
m ethods o f m an u fac tu re , size o f en te rp rise , 
an d  personnel involved; types o f enterprises; 
p la n t location; cen tra liza tio n  a n d  d ec e n tra l
ization  trends; d iversification  an d  specializa
tion ; g ro w th  o f in du stry . M r. S a m p s o n .

3236. O R G A N I Z A T I O N  A N D  M A N A G E 
M E N T  OF P R O D U C T I O N .  C red it 3 hrs. 
Spring. 2 Lect. 1 Rec. In tro d u c to ry  course in 
in d u s tria l m an agem en t covering o rgan iza tional 
s tru c tu re ; p rin c ip les  of m ass p ro d u ctio n ; p lan t 
location  a n d  layout; m ethods analysis and  
tim e  study; p ro d u c tio n  p lan n in g  an d  con tro l; 
re la ted  func tions o f eng in eering , research , 
sales, p u rch asin g , a n d  cost con tro l; technology, 
techn ica l o rg an iza tio n , an d  b ackground  of sci
entific  m anagem en t. M r. S a m p s o n .

3240. A N A L Y T I C A L  M E T H O D S  I N  O P E R 
A T I O N S  R E S E A R C H .  C red it 3 h rs . F all. 3 
Rec. In te n d e d  for g ra d u a te  s tud en ts  b u t open  
to qualified  u n d e rg rad u a tes . P rereq ., M ath .
162. Selected topics o f special in te res t in  o p e ra 
tions research  an d  in d u s tria l eng in eering  in 
c lud ing  m atrix  a lgeb ra , set theo ry , convex 
bodies, lin ea r in eq u alities , p ro b ab ility  theory  
(inc lu d in g  M arkoff chains), a n d  app lica tion s 
to selected prob lem s. M r. W e i s s .

3241. I N D U S T R I A L  A N D  E N G I N E E R I N G  
S T A T I S T I C S .  C red it 3 h rs. E ith e r  term . 2 Rec.
1 Com p. P rereq ., M ath . 162. A pp lica tions of 
p ro b ab ility  theory  a n d  statistics to in du stria l 
an d  eng in eering  prob lem s; p o in t and  confi
dence in te rv al estim atio n ; s ta tis tica l te sting  of 
hypotheses; p ro p e rtie s  of b ino m ia l, Poisson, 
and  hypergeom etric  d is tr ib u tio n s , an d  a p p lica 
tions to sam p lin g  in spection  p rob lem s; large- 
sam ple theory  a n d  th e  n orm al d is tr ib u tio n , 
sm all-sam ple theory  an d  S tu d e n t’s t a n d  Chi- 
square  d is trib u tio n s ; in tro d u c tio n  to co rre la 
tion  theory  an d  curve f ittin g  by least squares. 
Messrs. B e c h h o f e r ,  K a o ,  W e i s s .

3242. S T A T I S T I C A L  C O N T R O L  A N D  S A M 
P L I N G  I N S P E C T I O N .  C red it 3 h rs. Spring.
2 R ec. 1 C om p. E lective for q ualified  u n d e r 
g ra d u a te  and  g ra d u a te  s tud en ts . P rereq ., 3241 
o r perm ission. U nd erly ing  theo ry , assum ptions, 
app lica tion s, an d  lim ita tio n s  o f con tro l charts 
a n d  sam p lin g  plans; concep t o f sta tis tica l con
tro l, S hew hart con tro l charts, an d  sam pling  
inspection  for a t tr ib u te s  an d  variables; o rg a n i
zation, ad m in is tra tio n , an d  econom ic problem s, 
and  ap p lica tio n  of concepts to areas o th e r  than  
q u a lity  m ain tenance . M r. G o o d e  o r M r. K a o .

3243. I N T E R M E D I A T E  I N D U S T R I A L  A N D  
E N G I N E E R I N G  S T A T I S T I C S .  C red it 3 hrs. 
S pring. 2 Rec. 1 C om p. In te n d e d  for g ra d u a te  
s tud en ts  b u t open  to q ualified  u n d e rg rad u a tes . 
P rereq ., 3241 or perm ission. A pp lica tion  of 
s tatis tica l m ethods to the efficient design,

analysis, a n d  in te rp re ta tio n  o f in d u s tria l and  
eng in eering  experim ents; ra tio n a l choice of 
sam ple size for various statis tica l decision p ro 
cedures an d  th e  o p e ra tin g  charac te ris tic  curves 
o f these p rocedures; curve fittin g  by least 
squares; sim ple, p a r t ia l , an d  m ultip le -co rrela - 
tion  analysis. M r. B e c h h o f e r  o r M r. W e i s s .

3244. A D V A N C E D  I N D U S T R I A L  A N D  E N 
G I N E E R I N G  S T A T I S T I C S .  C red it 3 h rs. Fall. 
2 Rec. 1 C om p. In ten d ed  for g ra d u a te  students. 
P rereq ., 3243 o r  perm ission. Use and  analysis 
of exp e rim en ta l designs such as random ized  
blocks an d  L a tin  squares; analysis o f variance 
an d  covariance; fac to ria l experim ents; s ta 
tistical p rob lem s associated w ith  find ing  best 
o p e ra tin g  conditions; response-surface analysis; 
sta tis tica l m ultip le -dec ision  selection p roce
d ures. M r. B e c h h o f e r .

3245. S E L E C T E D  S T A T I S T I C A L  TO P IC S .
C red it 3 hrs. S prin g  o f odd  years. 2 Rec. 1 
C om p. In te n d e d  for g ra d u a te  s tuden ts . P rereq ., 
3243 o r  perm ission. Selected topics chosen from  
such fields as n o n p a ra m e tr ic  statis tica l m ethods, 
seq u en tia l analysis, m u ltiv a r ia te  analysis. Mr. 
B e c h h o f e r  o r M r. W e i s s .

3246. P R I N C I P L E S  OF I N D U S T R I A L  A C 
C O U N T I N G .  C red it 2 h rs. F all. 1 Lect. 1 
C om p. Basic acco un tin g  theory; special 
jo u rn a ls ; con tro llin g  accounts a n d  subsid iary  
records; voucher system; basic m an u fa c tu rin g  
cost acco un tin g . M essrs. A l l e n ,  G a v e t t .

3247. P R I N C I P L E S  OF C O S T  C O N T R O L .
C red it 3 h rs. Spring. 2 Lect. 1 C om p. P rereq ., 
3246 o r 3231, o r  eq u iv alen t. P rin c ip les  o f cost 
acco un tin g  for p ro d u ctio n  o rd e r  an d  con
tinu o u s  process o pera tions; cost factors re la ted  
to decision  m ak ing , con tro l an d  profit; budgets 
an d  stan d ard s; cost analyses. M essrs. A l l e n ,  
S c h u l t z .

3248. S T A T I S T I C A L  A S P E C T S  OF R E L I 
A B I L I T Y  A N A L Y S I S .  C red it 3 h rs. F all. 2 
Rec. 1 C om p. In te n d e d  fo r g ra d u a te  s tud en ts  
b u t open  to q ualified  u n d e rg ra d u a tes . P rereq ., 
3243 o r  perm ission  o f th e  in stru c to r . T h e  role 
o f p ro b ab ility  an d  statistics in  re lia b ility  an a ly 
sis; s ta tistica l m odels fo r fa ilu re  a n d  fa tig u e  
d a ta , w ith  special em phasis on th e  e x p o n en tia l, 
W eibu ll, G am m a, a n d  ex trem e-value  d is tr ib u 
tions; design, analysis, a n d  in te rp re ta tio n  of 
m u ltifac to r  re lia b ility  experim ents; increased- 
severity  testing; im p ro v in g  re liab ility  th ro u g h  
red u n d an ce  an d  m ain tenance; app lica tion s  to 
com p on en t a n d  systems re liab ility . Messrs. 
B e c h h o f e r ,  G o o d e ,  a n d  K a o .

3253. I N D U S T R I A L  A C C O U N T I N G  A N D  
C O S T  C O N T R O L .  C red it 3 h rs. F all. 2 Lect. 
1 C om p. A n accelera ted  course for upperclass
m en  a n d  g ra d u a te  s tud en ts . Basic accoun ting



theory; m an u fa c tu rin g  cost accoun ting  an d  cost 
analysis; cost factors re la ted  to decision m ak 
ing , con tro l a n d  p rofit; budgets an d  stan d ard s . 
M r. A l l e n  o r M r. G a v e t t .

3254. A N A L Y T I C S  O F  D E C IS IO N  A N D  C O N 
T R O L .  C red it 3 hrs. F all. 2 R ec. 1 C om p. 
E lec tive  fo r  g ra d u a te  s tud en ts  a n d  q ualified  
u n d e rg ra d u a te s . P re req ., 3241, 3247, a n d  3263. 
A dvanced  topics in  eng in eering  econom ics. E co
n om ic  theory  of the firm  in c lu d in g  theories of 
c a p ita l in ves tm en t an d  pric ing . E conom ic 
forecasting . T re a tm e n t  o f risk  a n d  u n certa in ty . 
A pp lica tion  to eng in ee ring  p rob lem s, e .g., 
e q u ip m e n t rep lacem en t policy. Cost concepts; 
m arg in a l analysis and  linear p ro g ram m in g  in 
c lu d in g  sim plex  m eth od . A pp lica tion  to p ro b 
lem s in  p ro d u ctio n  a n d  sales p lan n in g , e.g., 
“ m ake o r  buy ” decision . S tatistica l sam pling  
a n d  o th e r  techn iques fo r cost p red ic tio n , a n a ly 
sis, a n d  con tro l. M essrs. B e r n h a r d  and  S c h u l t z .

3261. S Y S T E M S  E N G I N E E R I N G .  C red it 3 hrs. 
S pring. 2 Rec. 1 L ab . E lective for g ra d u a te  
s tud en ts  an d  qualified  u nd e rg ra d u a tes  n o t 
m ajo rin g  in  th e  D ep a rtm en t. P rereq ., 3241. 
M ethods o f d escrib ing , analyzing , a n d  m a n ip u 
la tin g  com plex, in te rre la ted  open  systems. 
G rap h ica l a n d  m ath em a tica l analysis. T e c h 
n iques o f design o f tran sp o rta tio n , service, 
a n d  in fo rm a tio n  systems an d  a p p ro p r ia te  
eva lu atio n  m ethods. T h e  staff.
3262. M E T H O D S  E N G I N E E R I N G .  C red it 3 
h rs. E ith e r  term . 1 Lect. 2 L ab . P re req ., 3241 
o r  eq u iv alen t. A nalysis a n d  design o f o p e ra 
tions an d  jobs; fac to rs in fluencing  c rea tion  
an d  evalu atio n  of a lte rn a tiv e  designs; work 
m easurem en t an d  o th e r  techn iques in c lu d in g  
stop-w atch  tim e  study , w ork sam pling , 
q u e u in g , an d  p red e te rm in ed  m otion  tim es as 
u sed fo r eva lu atio n  o f design, con tro l o f o p e ra 
tions, wage stan d ard s, etc.; in tro d u c tio n  to 
m odel design concepts. M essrs. A l l d e r i g e ,  
G a v e t t ,  S a m p s o n .

3263. P R O D U C T I O N  E N G I N E E R I N G .  C red it 
3 h rs. F all. 2 R ec. 1 C om p. P rereqs., 3247 or 
3253 an d  3262. Basic concepts involved in  the 
design an d  o pe ra tio n  o f p ro d u c tio n  systems. 
V arious cost concepts, c e rta in  types o f cost 
analysis, an d  th e  econom ics o f cap ita l invest
m en t decisions. T h e  fun d am en ta ls  o f p ro d u c 
tion  an d  inven to ry  con tro l. S im ple lin ea r  p ro 
g ram m in g  a n d  assignm ent p rob lem s involved 
in  p la n t design. M essrs. G o o d e ,  S a u n d e r s .

3264. P R O D U C T I O N  E N G I N E E R I N G .  C red it 
3 hrs. Spring. 2 R ec. 1 C om p. P rereq ., 3263. 
T h e  analysis an d  design of p ro d u ctio n  systems. 
E m phasis w ill be p laced  on  ana ly tica l m ethods 
an d  p rocedures. T h e  m ate ria l w ill in c lu de  such 
topics as th e  statis tica l analysis of p ro d u c t 
designs an d  specifications, process cap ab ility

stud ies, process p lan n in g  in c lu d in g  process a u 
to m atio n , p la n t layo u t a n d  design , a n d  m ate 
ria ls  h an d lin g . M essrs. G o o d e ,  S a u n d e r s .

3265. P R O D U C T I O N  P L A N N I N G .  C red it 3 
h rs. S pring . 2 R ec. 1 C om p. In te n d e d  for 
g ra d u a te  s tu d en ts  b u t  o pen  to  q ua lified  u n d e r 
g rad u ates . P rereq ., 3241, 3261 o r  3263, o r  
perm ission. Scheduling  o f m a n u fa c tu rin g  o p e r
a tions— forecasting , leveling , exp losion , lo ad 
ing, sequencing . T h e  p la n n in g  an d  con tro l of 
inven to ries. E m phasis  on  m ath em a tic a l an d  
statis tica l m ethods o f p erfo rm in g  these fu n c 
tions, in c lu d in g  dev e lop m en t of decision  rules 
a n d  reactive con tro l systems. M r. C o n w a y .

3266. A D V A N C E D  M E T H O D S  E N G I N E E R 
I N G .  C red it 3 h rs. F all. 2 R ec. 1 L ab. In te n d e d  
for g ra d u a te  s tud en ts  b u t  open  to q ualified  
u n d e rg rad u a tes . P re req ., 3262 o r  perm ission. 
A nalysis and  design o f m an -m icro  systems a n d  
m an-m achine  m icro  systems. A dvanced s ta 
tistical trea tm e n t o f w ork m easu rem en t design, 
variables m easu rem en t, an d  w ork sam pling ; 
m ath em a tica l an d  sta tis tica l trea tm e n t of 
m odel design, s tan d a rd  d a ta , con tro l, and  
stan d ard s  m ain ten ance ; study  o f th e  m icro  
systems design p ro b lem , in c lu d in g  em phasis 
on th e  beh av io ra l aspects an d  w age incentives. 
M r. A l l d e r i g e .

3267. A D V A N C E D  P R O D U C T I O N  E N G I 
N E E R I N G .  C re d it 3 h rs . F all. 2 R ec. 1 L ab. 
In te n d e d  fo r g ra d u a te  s tud en ts  b u t  open  to  
q ualified  u n d e rg ra d u a tes . P re req ., 3264 or 
3261. A  c o n tin u a tio n  o f 3264 b u t  w ith  e m p h a 
sis on  th e  iso la tion  a n d  analysis o f p ro d u ctio n  
p rob lem s concerned w ith  m ate ria l flow, m a te 
r ia l h a n d lin g  m ethods, an d  p la n t design. M r. 
S a u n d e r s .

3270. I N D U S T R I A L  M A R K E T I N G .  C red it 3 
h rs. Spring. (N o t  offered in  1961-1962 .) 3 Lect. 
E lective fo r q ualified  u n d e rg ra d u a te  a n d  g ra d 
u ate  s tud en ts . P rereq ., 3241, 3247 o r  3253. 
In d u s tr ia l  m ark e tin g  as re la ted  to  p ro d u c t 
p lan n in g , policy, a n d  research , sales an d  
m ark e t analysis; d is tr ib u tio n  channels; p ric in g  
an d  term s o f sale; sales p ro m otio n ; m an ag e 
m en t an d  o rg an iza tio n  o f sales force; sales 
con tro l. A spects o f  re la ted  p u rch asin g  p ro b 
lems; m ethods o f forecasting  sales. M r. L o b e r g .

3271. I N D U S T R I A L  M A R K E T I N G  R E 
S E A R C H .  C red it 3 h rs. F all. (N o t  of fered in 
1961-1962.)  In te n d e d  for g ra d u a te  s tud en ts  b u t 
o pen  to q ualified  u n d e rg ra d u a te s . P rereq ., 
3270. T ec h n iq u es  o f m ark e t research  a p p lied  
to specific p rob lem s re la ted  to in d u s tria l goods. 
M r. L o b e r g .

3280. I N T R O D U C T I O N  T O  O P E R A T I O N S  
R E S E A R C H .  C red it 3 h rs. F a ll. 2 R ec. 1 
C om p. In te n d e d  fo r g ra d u a te  s tu d en ts  and



qualified  fifth  y ear s tud en ts . P re req ., 3241 or 
perm ission. M odel design, m ethodology , and  
techn iques o f o pera tio n s research  in c lu d in g  
w aiting  line  m odels, lin ea r  p ro g ram m in g  an d  
assignm ent, s im u la tio n , an d  o th e r  specialized 
techn iques; app lica tion s to  p ro d u ctio n , cost, 
inven to ry , a n d  sales p ro b lem . M r. A l l d e r i g e  
o r M r. S c h u l t z .

3281. C O M P U T I N G  E Q U I P M E N T  A N D  I N 
D U S T R I A L  A P P L I C A T I O N S .  C red it 3 hrs. 
E ith e r  te rm . 2 R ec. 1 Com p. In te n d e d  for 
g ra d u a te  s tud en ts  b u t  open  to  q ualified  u n d e r 
g rad u ates. P rin c ip les  an d  characteris tics  of 
m odern  h igh -speed  d ig ita l an d  ana lo g  com 
p u tin g  e q u ip m e n t. P rog ram m in g  an d  o pera tio n  
of th e  d ig ita l com p u to r a t  th e  C ornell C om 
p u tin g  C en ter. E ng in eerin g  a n d  scientific com 
p u tin g  app lica tion s, in tro d u c tio n  to  num erica l 
analysis, s im u la tio n  an d  M onte  C arlo  tech 
n iques. D ata  processing a pp lica tion s  in  ac 
cou n tin g , com m unications a n d  con tro l; p ro b 
lem s of in te g ra te d  systems design. M r. C o n w a y .

3282. D I G I T A L  C O M P U T E R  P R O G R A M 
I N G .  C red it 1 o r  3 hrs. E ith e r  te rm . 2 Rec. 
1 C om p. In te n d e d  for g ra d u a te  s tud en ts  b u t 
open  to  q ualified  u n d e rg rad u a tes . P rereq ., 
consent of th e  in stru c to r . In te n d e d  to p rep a re  
s tud en ts  to use th e  large-scale d ig ita l com p u te r 
o f th e  C ornell C om p u tin g  C en ter. C onsiders 
com piling , assem bly, an d  basic m ach ine  la n 
guages; m ach ine  o p e ra tio n  an d  p ro g ram  test 
p rocedures; a n d  in p u t-o u tp u t  cap ab ilities , in 
c lud ing  use of m ag n etic  tape  system. (A s tu d en t 
can elect to reg is ter fo r 1 h o u r  c red it and  
p a rtic ip a te  in  th e  first 6 weeks of th e  course. 
T h is  consists o f p ro g ram in g  in  a com piling  
language an d  shou ld  be sufficient fo r ro u tin e  
m ath em atica l a n d  statis tica l prob lem s.) M r. 
C o n w a y .

3283. D I G I T A L  S Y S T E M S  S I M U L A T I O N .
C red it 3 h rs. F all. 2 R ec. 1 C om p. In te n d e d  
for g ra d u a te  s tud en ts  an d  q ua lified  u n d e r 
g rad u ates . P rereq ., 3281 an d  perm ission. T h e  
use o f a sym bol m a n ip u la tio n  p ro g ram  for a 
d ig ita l com p u te r to s im u late  th e  o pe ra tin g  
characteris tics  o f a  com plex system in  tim e. 
D iscussion o f p rob lem s enco un te red  in  con
s tru c tio n  o f a s im u la tio n  p ro g ram  in  the 
design of effective investiga tions using  s im u la 
tion , a n d  in  th e  execu tion  of th e  sim u la tio n . 
A pp lica tions o f s im u la tio n  to such areas as 
p ro d u ctio n  an d  inven to ry  scheduling  a n d  con
tro l, design of m an u fa c tu rin g  facilities, m an 
agem en t con tro l systems, traffic analysis. A p 
p lica tions w ill in c lu de  use in  design  of fac il
ities, design o f o p e ra tin g  d isc ip lines o r  decision 
ru les , a n d  use in  rea l tim e  con tro l o f an  
o p e ra tin g  system. M r. M a x w e l l .
3284. M A T H E T I C A L  P R O G R A M I N G  A N D  
D E C IS IO N  T H E O R Y .  C red it 3 h rs . Spring.

2 R ec. 1 C om p. In te n d e d  fo r g ra d u a te  s tu 
d en ts. P rereqs., 3240 a n d  3243, o r  eq u iv alen t. 
L in e a r  a n d  dynam ic  p ro g ram in g  ap p lied  to 
p rob lem s o f a llo catio n , assignm ent, and  d is
tr ib u tio n . S tatistica l decision  theo ry , re la tio n  
to gam e theory, s tru c tu re  o f gam es, strategies; 
th e  em phasis w ill be on  th e  basic concepts and  
app lica tion s. M r. W e i s s .

3285. Q U E U I N G  T H E O R Y .  C red it 3 hrs. 
Spring. 2 R ec. 1 C om p. In te n d e d  p rim arily  
for g ra d u a te  s tud en ts . P re req ., 3240 o r  M ath e 
m atics -711 o r  perm ission  o f th e  in stru c to r. 
D efin ition  of a q u e u in g  process. E x p lic it so lu 
tions o f q u e u in g  p rob lem s w hen  th e  arriv a l 
a n d  service d is tr ib u tio n s  a re  exp o n en tia l o r 
E rlan g . A d e ta iled  study  o f th e  one-server 
p ro b lem  fo r  general d is tr ib u tio n s : th e  basic 
W ien er-H o p f e q u a tio n ; existence a n d  u n iq u e 
ness o f stab le  so lu tions; app roaches to  solving 
th e  basic e q u a tio n . M ulti-server p roblem s; 
b u lk  service; queues in  series. A pp lica tions to 
specific eng in ee ring  prob lem s such as shop 
schedu ling , eq u ip m e n t m ain ten ance , and  in 
ventory  con tro l. M r. N e y .

3290. S P E C IA L  I N V E S T I G A T I O N S  I N  I N 
D U S T R I A L  A N D  E N G I N E E R I N G  A D M I N 
I S T R A T I O N .  C red it an d  sessions as a rran ged . 
E ith e r  te rm . E lective for q ualified  u n d e rg ra d 
u a te  an d  g ra d u a te  s tuden ts . O ffered to q u a l i 
fied s tud en ts  in d iv id u a lly  o r in  sm all g roups. 
S tudy, u n d e r  d irec tio n , o f special p rob lem s in 
th e  field o f in d u s tria l a n d  eng in ee ring  a d m in 
is tra tio n . T h e  staff.
3291. I N D U S T R I A L  A N D  E N G I N E E R I N G  
A D M I N I S T R A T I O N  G R A D U A T E  S E M I N A R .
C red it 1 h r. A weekly IVk h r. m eeting . I n 
tend ed  for g ra d u a te  s tud en ts . D iscussion and  
study  o f assigned topics o f im p o rtan ce  in  the 
field. T h e  staff.
3298, 3299. P R O J E C T .  M ax. c red it 6 hrs. 
P rereq ., 3264. P ro ject w ork req u ires  the 
id en tifica tio n  an d  analysis o f b o th  p rofessional 
a n d  research  prob lem s in  in d u s tria l eng in ee r
ing. T h e  pro jects em phasize ana ly tic  a b ility  
a n d  th e  synthesis o f feasible  so lu tions. P rojects 
can  be done in d iv idu a lly  o r  in  g ro u p s u p  to 
e ig h t. T h e  p ro b lem  defin itio n  a n d  th e  subse
q u e n t analysis a n d  synthesis a re  th e  concern 
of th e  s tu d e n t w ith  m in im a l facu lty  g u idance  
a n d  p a r tic ip a tio n . T h e  staff.

m a c h in e  d e s i g n
M essrs. A r o n s o n ,  B o o k e r ,  B u r r ,  D u B o i s ,  
O c v i r k ,  P h e l a n ,  a n d  W e h e .
3341. M A C H I N E  D E S IG N .  C red it 4 h rs . F all 
an d  sp ring . 3 R ec. 1 C om p. P rereq ., 1153, 
1241, 3118, 3402, a n d  6110, o r eq u iv alen t. R e 



q u ire d  of s tud en ts  in e lec trica l eng in eering  
a n d  a g ric u ltu ra l eng in ee ring  an d  m ay be 
elected  by o th e r  q ualified  stud en ts  n o t in  m e
chan ica l eng in eering . T h e  design of m achines 
an d  m ach ine  m em bers based u po n  con sidera 
tions o f m otion , size, m ate ria l, s tren g th , d u r a 
b ility , and  m an u fa c tu rin g  processes; selection 
of cam s, linkages, couplings, c lutches, brakes, 
bolts, chains, gears, bearings, shafts, springs, 
and  fasteners. M r. P h e l a n .

3351. M E C H A N I S M .  C red it 3 hrs. F all. 2 
Rec. 1 C om p. P rereqs., 3112, 1151. A n analysis 
of d isp lacem en ts, linkages, cam s, gears, tra in s 
o f m echanism , and  c om p u tin g  linkages; and  
in tro d u c tio n  to synthesis of m echanism s. M r. 
A r o n s o n  o r M r. B o o k e r .

3352. D Y N A M I C S  OF M A C H I N E R Y .  C red it 
3 hrs. Spring. 2 R ec. 1 C om p. P rereqs., 3351 
and  1152. G rap h ica l an d  ana ly tica l stud ies of 
velocities and  accelera tions and  of sta tic  and  
in e rtia  forces in  m echanism ; eng in e  force 
analysis, flywheel, and  balancing ; gyroscopic 
loads; sh aft w hirl; v ib ra tio n  iso la tion . M r. 
O c v i r k .

3353. D E S IG N  OF M A C H I N E  M E M B E R S .
C red it 3 hrs. F all. 2 R ec. 1 C om p. P rereq ., 
3351, 1153, 1241 (prereq . o r p ara lle l). A p 
p lica tio n  o f m echanics, k inem atics , m ate ria ls , 
and  processes to th e  design a n d  selection of 
springs, couplings, c lutches, b rakes, belts, 
chains, gears, shafts, bearings, fastenings, and  
p ressure vessels; stress co n cen tra tio n , residual 
stresses, theory  o f lu b rica tio n . M r. B u r r  or M r. 
W e h e .

3354. D E S IG N  OF M A C H I N E S .  C red it 3 hrs. 
S pring. 1 Lect. 2 L ab. P rereq ., 3353, 3404, 1242 
(prereq . o r p ara lle l) . T h e  design o f com plete  
m achines and  m odification  of ex isting  m a 
chines; com p u ta tion s  a n d  layo u t d raw ings as 
req u ired ; th e  design of castings, forgings, 
s tam p ings, w eldm ents, housings, and  hyd rau lic  
systems for m achines. M r. D uB ois.
3361. A D V A N C E D  M A C H I N E  A N A L Y S I S .
C red it 3 h rs. F all. 3 Rec. In te n d e d  for g ra d u 
a te  stud en ts  b u t open  to q ualified  fifth  year 
s tud en ts . P rereqs., 3353, 1155 (pre req . or
p ara lle l). A dvanced analyses o f m echanism s 
and  m ach inery  m em bers such as clu tches and  
brakes; th e  g rap h ica l d e te rm in a tio n  o f shaft 
deflection; p rob lem s in  im p act, creep, th erm al 
stress, residua l stress, su rface stress, pressure 
vessels, an d  ro ta tin g  disks; and  ex ten ded  t re a t
m en t o f bearing  lu b rica tio n . M r. B u r r .

3362. M E C H A N I C A L  D E S IG N  OF T U R B O -  
M A C H I N E R Y .  C red it 3 h rs. Spring. 3 Rec. 
In te n d e d  for g ra d u a te  stud en ts  b u t open  to 
q ualified  fifth  year s tuden ts . P rereqs., 1154 or 
3361, 3352 o r  3367 (prereq . o r  p ara lle l).

M echanical design  o f m ajo r com ponents of h ig h  
speed com pressors a n d  tu rb in es  for s tru c tu ra l 
adequacy  a n d  v ib ra tio n -free  o p e ra tio n . Selected 
topics from  am ong  th e  fo llow ing: design of 
ro to r  com ponents: d isks, vanes, b lades, shafts, 
a n d  connections. D esign of casing com ponents: 
cylindrical, conical, to rical shells; flat p lates 
a n d  d iap h rag m s. D esign o f b earings, seals, 
gaskets, expansion  m em bers. Inv es tig a tio n  of 
n a tu ra l  frequencies a n d  c ritica l speeds. Selec
tion  of m ate ria ls . M r. O c v i r k .

3366. A D V A N C E D  K I N E M A T I C S .  C red it 3 
h rs. S pring  of even years. 2 R ec. 1 C om p. P re 
req ., 3352. A dvanced an a ly tica l a n d  g rap h ica l 
t rea tm e n t of velocities an d  accelera tions. F u r 
th e r  trea tm e n t of C orio lis’ acce le ra tion . A d 
vanced analysis and  design  of cam s, gears, and  
c om p u tin g  m echanism s. Synthesis o f m ech a 
nism . M r. A r o n s o n .

3367. D E S IG N  P R O B L E M S  I N  V I B R A T I O N S  
A N D  D Y N A M I C S .  C red it 3 h rs. S pring. 2 Lect.
1 L ab. P rereqs., 1155, 3352. A pp lica tion s of 
dynam ics a n d  v ib ra tio n  theory  to th e  design 
of m achinery; v ib ra tio n  an d  shock m ou n tin g  
of m ach ines w ith  single a n d  m ulti degrees of 
freedom , p ro p e rtie s  o f iso lators, d am p in g  d e 
vices, c ritical speeds o f shafts and  c ran k sh a ft 
systems; v ib ra tio n  in stru m e n ts  a n d  e x p e r i
m en tal investiga tions. M r. P h e l a n  o r M r. 
B u r r .

3370. S P E C IA L  I N V E S T I G A T I O N S  I N  M A 
C H I N E  D E S IG N .  P erm ission o f d ep a r tm e n t 
head  req u ired . C red it a rran g ed . E ith e r  te rm . 
In d iv id u a l w ork o r  w ork in sm all g roups 
u n d e r g u id ance  in th e  design  and  d eve lopm en t 
o f a com plete  m ach ine , in  th e  analysis o f e x 
p erim en ta l investiga tion  o f a m ach ine  o r  com 
pon en t of a m ach ine , o r  stud ies in  a special 
field of m ach ine  design. T h e  staff.
3372. E X P E R I M E N T A L  M E T H O D S  I N  M A 
C H I N E  D E S IG N .  C red it 3 hrs. F all. 1 Rec.
2 L ab. P rereq ., 3353 o r  3341. Inv estig a tio n  
a n d  ev a lu atio n  o f m ethods used to o b ta in  
design a n d  perfo rm ance  d a ta . T ech n iq u es  of 
p ho toelastic ity , s tra in  m easurem en t, p ho to g 
rap h y , v ib ra tio n  an d  sound  m easurem en ts, 
b alan cin g  m ethods, a n d  d eve lopm en t tech 
n iques a re  s tud ied  as a p p lied  to m ach ine  d e 
sign p rob lem s. M r. P h e l a n .

3374. C R E A T I V E  D E S IG N .  C red it 3 hrs. 
Fall. 2 L ab. P rereq ., 3354. S hort p rob lem s to 
s tim u la te  in gen u ity  an d  o rig in a lity , em phasiz 
in g  m ethods for th e  d eve lopm en t o f im proved  
designs. M r. D uB ois.
3375. A U T O M A T I C  M A C H I N E R Y .  C red it 3 
hrs. Fall. 2 Rec. 1 F ield  tr ip . P re req ., 3351. A 
study  o f a u to m a tic  an d  sem iau to m atic  m a 
chinery  such as d a iry , c ann ing , w ire -fo rm ing ,



tex tile , m ach ine-too l, c om p u tin g , a n d  p rin tin g  
eq u ip m e n t. M r. W e h e .

3376. A U T O M A T I C  C O N T R O L .  C red it 3 hrs. 
S pring. 2 R ec. 1 L ab. P rereqs., 1152, 1155,
4933 (p re req . o r  para lle l) . In tro d u c tio n  to feed 
back con tro l theory  w ith  em phasis on  the 
a pp lica tion s  o f h yd rau lic  an d  p n eu m a tic  sys
tem s to the a u to m a tic  con tro l of m ach ines and  
processes. T h e  L aplace transform ; open  and  
closed-loop systems; tran sfer functions; s tab ility  
c rite ria ; frequency  response; u tiliz a tio n  of 
ana lo g  com puto rs  in  th e  design o f con trol
systems; com ponents o f in d u s tria l con tro llers. 
M r. W e h e  o r M r. P h e l a n .

3377. A U T O M O T I V E  E N G I N E E R I N G .  C red it 
3 h rs. F all o f o dd  years. 3 R ec. P re req ., 3353.
A nalysis o f various designs for the p arts  of an
au tom otive  vehicle, o th e r  th an  the eng ine, in 
re la tio n  to its perfo rm ance; s tab ility , w eight 
d is tr ib u tio n , trac tio n , s teering , d riv in g , b ra k 
ing, r id in g  com fort, pow er req u ire d  an d  av a il
able , transm ission  types, accelera tion , and  
c lim b in g  ab ility . R ecom m ended  to ge the r w ith  
C ourse 3670 fo r a study  o f au to m o tiv e  e n g i
n eering . M r. D uBois.
3391. M A C H I N E  D E S IG N  S E M I N A R .  1 h r.
c red it a t  the end  o f 2 term s. A o ne-and-a-half- 
h o u r m eeting  app ro x im ate ly  every o th e r  week. 
R eq u ired  o f g ra d u a te  s tud en ts  m ajo rin g  in 
m achine design. D iscussion an d  study  o f as
signed  topics of im p o rtan ce  in  the field by 
facu lty , g ra d u a te  s tud en ts , and  outside  
speakers.
3398, 3399. P R O J E C T .  T o ta l  c red it 6 hrs. 
W ork  of th e  n in th  a n d  te n th  term s in the 
form  of p ro jects to in teg ra te  the tra in in g  in 
m echanical eng in eering  w hen such w ork is 
done p rin c ipa lly  in  the field of m ach ine  d e 
sign. T h e  staff.

m a t e r i a l s  p r o c e s s i n g
M essrs. C a r p e n t e r ,  D i s p e n z a ,  G e e r ,  M o r g a n ,  
a n d  P e n t l a n d .

3402. M A C H I N E  T O O L S .  C red it 2 hrs. E ith e r 
te rm . 1 Lect. 1 L ab. L ectures, dem o nstra tio n s, 
and  labo ra to ry  p rac tice  on  basic m ach ine  tools 
an d  th e ir  accessories; p ro ject layou t an d  o p e r
a tio n  sequence exercises fo r u n i t  m ak ing  of 
goods; d em o nstra tio n  o f p ro d u ctio n  tooling  
an d  gag ing. M r. P e n t l a n d .

3403. F U N D A M E N T A L S  OF M A C H I N E  
T O O L S .  C red it 1 h r. E ith e r  te rm . 1 Lect. 
1 L ab. D em onstrations and  p rac tice  on basic 
m achine tools an d  th e ir  accessories; use of 
u n it  m easurin g  in stru m en ts . M r. P e n t l a n d .

3404. P R O D U C T I O N  M A C H I N E  T O O L S .
C red it 2 h rs . E ith e r  te rm . 1 Lect. 1 Lab. 
P rereqs., 3406, 3262. L ectures, d em o nstra tio n  
stud ies, a n d  analyses o f m ach ine  tools for 
q u a n tity  p ro d u c tio n  of goods; jigs, fixtures, 
an d  o th e r  to o ling  accessories a re  investigated ; 
o p e ra tio n  analysis a n d  q ua lity  lim ita tio n s  are 
discussed an d  d em o nstra ted . M r. G e e r .

3405. G A G E  L A B O R A T O R Y .  C red it 1 h r. 
E ith e r  te rm . 1 L ab . D em on stra tio n  studies of 
m easurin g  devices an d  techn iques fo r con tro l 
of size, form , an d  a lig n m en t of com m ercial 
goods to  A.S.A. and  o th e r  s tandards; labo ra to ry  
p rac tice  in  in spection  m ethods; q u a lity  con trol 
d a ta  stud ies; c a lib ra tio n  an d  gage checking. 
M r. G e e r .

3406. M A C H I N E  T O O L  T E C H N O L O G Y .
C red it 2 h rs. E ith e r  term . 1 Lect. 1 L ab. 
S tudy of ch ip  fo rm atio n , c u ttin g  tools and  
fluids, speeds a n d  feeds, a n d  th e ir  re la tion s to 
m ach in ab ility ; analyses o f general purpose  
m achines an d  th e ir  accessories; m ach in ing  
prac tice  in c lu d in g  layouts, set-ups, a n d  use of 
m easurin g  in stru m en ts . M r. P e n t l a n d .

3407. A D V A N C E D  M A T E R I A L S  P R O C E S S 
IN G .  C red it a n d  h ou rs as a rran ged . Discussion 
a n d  study  o f selected topics on  theory  of m etal 
c u tt in g  an d  w ork ing  processes, th e  technology 
o f m an u fac tu re  w ith  m ach ine  tools, a n d  m etro l
ogy and  p ro d u ctio n  gaging; topics an d  assigned 
study  to su it in d iv id u a l needs. M essrs. G e e r  
an d  P e n t l a n d .

3498, 3499. P R O J E C T .  T o ta l  c red it 6 hrs. 
W ork  of the 9 th  a n d  10th term s in  th e  form  
o f p ro jects to in te g ra te  th e  tra in in g  in  m ech an 
ical eng in ee ring  w hen  such w ork is done p r in 
cipally  in  th e  field of m ate ria ls  processing. 
Messrs. G e e r  a n d  P e n t l a n d .

THERMAL ENGINEERING
M essrs. A n d r a e ,  C o n t a ,  D r o p k i n ,  E r d m a n ,  
F a i r c h i l d ,  G e b h a r t ,  M a c k e y ,  M c M a n u s ,  
P i e r c e ,  an d  S h e p h e r d  (on  leave, fall, 1961).
3601. E N G I N E E R I N G  T H E R M O D Y N A M I C S .
C red it 3 h rs. F all. 1 L ect. 2 Rec. P rereqs., 
M athem atics  163, Physics 122, C hem istry  106. 
Laws o f therm odynam ics; energy  equations; 
therm od y nam ic  p ro p e rtie s  o f s ta te  o f ideal 
a n d  rea l fluids; therm odynam ic  analysis of 
processes o f idea l a n d  rea l fluids. M r. C o n t a .

3602. E N G I N E E R I N G  T H E R M O D Y N A M I C S .
C red it 3 h rs. Spring. 1 Lect. 2 Rec. P rereqs., 
3601, C hem istry  402. C om bustion; th e rm o 
dynam ics of ideal gas reactions; th erm odynam ic  
analysis o f basic cycles used for pow er, re f r ig 
e ra tio n , an d  a ir  con d itio n ing . M r. C o n t a .



3603. F L U ID S  E N G I N E E R I N G  / .  C red it 3 
h rs . S pring. 3 Rec. P rereqs., 3601, 1152. P ro p 
e rties  o f fluids; hydrosta tics; k inem atics and  
dynam ics of fluids; tw o-d im ensional ideal 
flow; viscous flow in  duc ts , b ou n d ary  layer, 
tu rb u len ce , velocity d is tr ib u tio n ; com pressib le 
flow w ith  v ary ing  a rea , fric tion  an d  h ea t 
tran sfer; n o rm al shock. M essrs. S hep h erd  and  
P ie rc e .
3604. F L U ID S  E N G I N E E R I N G  I I .  C red it 3 
h rs . F all. 2 R ec. 1 L ab . P rereq ., 3603. D im en 
sional analysis; flow over im m ersed  bodies; 
b ou n d ary  layer so lu tions; l if t  an d  d rag ; obliq u e  
shocks; waves in  com pressib le  flow; energy 
tran sfe r betw een a fluid  a n d  a ro to r; c h a r 
acteristics of tu rb o m ach in es fo r incom pressib le  
an d  com pressib le  flow; reac tio n  an d  efficiency; 
cav ita tio n  an d  surg ing; p ro p u ls io n  analysis; 
tu rb o je t, ram  je t  a n d  rocket; h yd rodynam ic  
transm issions. M essrs. S h e p h e r d  a n d  P i e r c e .

3605. H E A T  T R A N S F E R .  C red it 3 h rs. Fall.
2 Rec. 1 L ab . P rereqs., 3603, 1155. In tro d u c tio n  
to h ea t tran sfe r by conduction , convection, and  
rad ia tio n ; steady state , tran s ien t sta te ; steady 
p erio d ic  state; h ea t tran sfe r in  eng in eering  
ap p a ra tu s ; n um erica l m ethods; e lec trica l and  
fluid analogues. L ab o ra to ry  in stru c tio n  in  
te m p era tu re  m easurem en t, d e te rm in a tio n  of 
surface coefficients, ra d ia n t  energy exchange, 
a n d  e x p e rim en ta l use of analogues. M r. 
D r o p k i n .

3606. T H E R M A L  E N G I N E E R I N G  L A B O R A 
T O R Y .  C red it 3 h rs. Spring. 1 Lect. 1 L ab . 
P rereqs., 3602, 3604, 3605. M ethods o f testing; 
e x p e rim en ta l d e te rm in a tio n  o f perfo rm ance  
charac teris tics  o f  eng ines, tu rb in es , steam  g en 
e ra tin g  u n its , p um ps, com pressors, fans, r e 
frig e ra tin g  systems, a ir  co n d itio n in g  ap p a ra tu s , 
aux ilia ries  an d  com ponents  o f  com ple te  p lan ts; 
analysis o f exp e rim en ta l d a ta ; p re p a ra tio n  of 
eng in eering  rep o rts . M r. E r d m a n .

3607. C O M B U S T I O N  E N G I N E S .  C red it 3 hrs. 
Fall a n d  sp ring . 3 Rec. P rereq ., accom panied  
o r preceded by 3606. In tro d u c tio n  to com bus
tion  eng ines w ith  em phasis on  ap p lica tio n  of 
therm odynam ics, fluid  dynam ics, a n d  h ea t 
transfer; rec ip ro catin g  com bustion  engines; gas 
tu rb in es ; com pound  engines; reac tion  engines. 
M r. F a i r c h i l d .

3608. T H E R M A L  P O W E R  P L A N T S .  C red it
3 hrs. F all an d  sp ring . 3 R ec. P rereq ., ac 
com pan ied  or p receded  by 3606. In tro d u c tio n  
to steam  a n d  b inary  v ap o r pow er p lan ts  w ith  
em phasis on  app lica tion s  o f therm odynam ics, 
fluid dynam ics, an d  h e a t transfer; n uc lear 
pow er. M r. E r d m a n .

3609. R E F R I G E R A T I O N  A N D  A I R  C O N D I 
T I O N I N G .  C red it 3 h rs . F all an d  sp ring .

3 R ec. P rereq ., accom panied  o r  p receded  by
3606. In tro d u c tio n  to  re fr ig e ra tio n  an d  a ir  
co n d itio n in g  w ith  em phasis on app lica tion s  of 
therm odynam ics, fluid  dynam ics, a n d  h ea t 
tran sfer; com pression, ab so rp tio n , a n d  o th e r  
system s o f re fr ig e ra tio n ; con tro l of th e  physical 
env iron m en t. M r. M ack ey .
3630. E N G I N E E R I N G  T H E R M O D Y N A M I C S .
C re d it 3 h rs. 3 R ec. R e q u ire d  o f stud en ts  
in  th e  Schools o f  E lec trica l E n g in ee rin g  and  
Civil E ng in ee rin g . P rereqs., M athem atics  163, 
Physics 122, C hem istry  106. Laws o f  th e rm o 
dynam ics; energy equ a tio n s; therm od y nam ic  
p ro p e rtie s  o f  s ta te  o f  gases a n d  vapors, n o n 
flow an d  flow processes; gas a n d  v ap o r cycles; 
re frig e ra tio n ; steam  tu rb in es . M r. F a i r c h i l d .

3642. H E A T - P O W E R .  C red it 2 hrs. Spring. 
2 Lect. R eq u ire d  o f  s tud en ts  in  th e  School of 
Civil E ng in eerin g . P re req ., 3630. V apor cycles; 
h e a t  tran sfer; th e  e lem en ta ry  steam  pow er 
p lan t; com pressors; in te rn a l com bustion  e n 
gines; a ir  con d itio n ing . M r. F a i r c h i l d .

3650. S P E C IA L  T O P I C S  I N  T H E R M A L  
E N G I N E E R I N G .  S pring. C red it to  d epend  
u po n  h ou rs of ac tu a l w ork. In fo rm a l in s tru c 
tion  w ill be given to  a lim ited  n u m b er of 
s tu d en ts  in te res ted  in  w ork to su p p lem en t th a t 
g iven in  courses in  com bustion  eng ines, pow er 
g en e ra tio n , fluid  dynam ics, h ea t tran sfer, r e 
frig e ra tio n , a ir  c o n d itio n in g , a n d  in stru m en ts . 
Perm ission  o f th e  D ep a rtm en t necessary for 
reg is tra tio n . M r. M a c k e y .

3651. G R A P H I C A L  A N D  N U M E R I C A L  
M E T H O D S .  C re d it 3 h rs. S pring . 3 R ec. I n 
tend ed  for u n d e rg ra d u a te s  b u t  open  to 
g ra d u a te  s tud en ts . P rereq ., 1155. D esign of 
slide ru les , ne tw ork  charts, an d  a lig n m en t 
charts; g rap h ica l and  n um erica l m eth od s of 
so lu tion  of p rob lem s in  th erm al eng ineering ; 
fittin g  em p irica l eq u a tio n s  to  exp e rim en ta l 
d a ta ; analysis o f e rro rs. M r. M a c k e y .

3652. C O M B U S T I O N  T H E O R Y .  C red it 3 hrs. 
S pring. 3 L ect. P re req ., 3605. In te n d e d  for 
g ra d u a te  s tu d en ts  a n d  q ualified  fifth  y ear s tu 
den ts. A pp lica tion  o f th e  basic equ a tio n s  of 
fluid flow an d  h ea t a n d  m ass tran sfe r  to 
hom ogeneous a n d  d iffusion  flames. Ig n itio n , 
q u en ch in g , ra te  processes, a n d  d issocia tion  
effects w ill be exam in ed . C on sidera tio n  w ill 
be g iven to flam e s tab iliza tion  an d  p rac tica l 
systems. M r. M c M a n u s .

3661. A D V A N C E D  T H E R M O D Y N A M I C S .
C red it 3 h rs. F all. 3 R ec. In te n d e d  for g ra d u a te  
s tu d en ts  b u t open  to  qua lified  fifth  y ear s tu 
d en ts. P rereq ., 3601, 3602, o r  eq u iv a len t. A 
rigo rous an d  general trea tm e n t o f th e  laws of 
therm odynam ics w ith  em phasis on  m a th e 
m atica l d eve lopm en t a n d  p h ilo sop h ica l in 



te rp re ta tion s; th e  p u re  substance; hom ogeneous 
and  heterogeneous systems; G ibbs an d  H e lm 
holtz  functions; M axw ell re la tions; ava ilab ility  
and  irreversib ility ; e q u ilib r iu m . M r. C o n t a .

3662. G AS T U R B I N E  P L A N T S .  C red it 3 hrs. 
Spring. (N o t  offered in  1961-1962.)  3 Lect. 
P rereq ., 3601, 3602, o r eq u iv a len t (3663 d e 
sirab le). S tudy of th e  cycles an d  a p p a ra tu s  of 
th e  m odern  gas tu rb in e  p lan t; perfo rm ance 
an d  su ita b ility  fo r various app lica tions.
3663. A D V A N C E D  T U R B O M A C H I N E R Y .
C red it 3 h rs. Fall. (N o t  offered in  1961-1962.)  
3 Rec. In te n d e d  fo r g ra d u a te  s tud en ts  b u t  
open  to q ualified  fifth  year s tuden ts . P rereq ., 
3602, 3603, 3604, o r  eq u iv alen t. T ra n s fe r  of 
energy betw een a fluid a n d  a  ro to r; a pp lica tion  
of therm odynam ics a n d  fluid  dynam ics to ro 
ta tin g  m achinery; cen trifu g a l a n d  ax ia l flow 
p um ps, com pressors, an d  tu rb ines.
3664. A D V A N C E D  F L U I D  M E C H A N I C S .
C red it 3 h rs . Spring. 3 R ec. In te n d e d  for 
g ra d u a te  s tud en ts  b u t open  to  q ualified  u n d e r 
g rad u ates . P rereq ., 3602, 3604. M ore advanced  
trea tm e n t o f some o f th e  topics in  3603 and  
3604, w ith  p a r tic u la r  reference to tw o-d im en
sional idea l flow; la m in a r  a n d  tu rb u le n t 
bou n d ary  layer; tu rb u len ce  a n d  tu rb u le n t flow 
in  ducts; com pressib le  flow; m eth od  of c h a r
acteristics. M r. S h e p h e r d .

3665. A D V A N C E D  H E A T  T R A N S F E R .  C red it 
3 h rs . F all. 3 R ec. P re req ., 3605 o r  consent 
of in s tru c to r . Basic m odes o f h e a t tran sfer 
a re  em phasized. A nalytic  m ethods a re  e m 
ployed, a n d  resu lts a re  com pared  w ith  ex 
p erim en ta l corre la tions. Solu tions o f selected 
h ea t conduction  prob lem s, a general m ethod  of 
analysis fo r diffuse rad ia tio n , d iffe ren tial 
s im ilarity , b ou ndary  layer convection  solu tions, 
h ea t and  m o m en tu m  sim ila rity  theo ry , phase 
change processes, an d  an  in tro d u c tio n  to 
n um erica l m ethods. M r. G e b h a r t .

3666. A D V A N C E D  A I R  C O N D I T I O N I N G .
C red it 3 h rs. F all. 3 R ec. Selected stud ies of 
a ir  con d itio n ing  p rinc ip les  and  a ir  c o n d itio n 
in g  a p p a ra tu s ; so lar loads a n d  so lar collectors; 
hfcat pum ps; a ir  con d itio n ing  in  tran sp o rta tio n ; 
th erm oelec tric  re frig e ra tio n . M r .  M a c k e y .

3667. T E M P E R A T U R E  M E A S U R I N G  I N 
S T R U M E N T S .  C red it 3 h rs. Spring. 2 Lect. 
1 L ab. In te n d e d  fo r g ra d u a te  s tud en ts  b u t open  
to q ualified  u n d e rg rad u a tes . P re req ., 3605. 
T h eo ry , con stru c tion , c a lib ra tio n , a n d  a p p l i
ca tio n  o f liqu id -in -g lass  th erm om eters, solid 
expansion  therm om eters, p ressure -sp ring  th e r 
m om eters, resistance therm om ete rs, th e rm o 
electric  thermomefc*''/, o p tica l pyrom eters, 
rad ia tio n  pyrom eters. M r. D r o p k i n .

3670. A D V A N C E D  C O M B U S T I O N  E N G IN E S .
C red it 3 h rs. Spring. 3 Rec. In te n d e d  for 
g ra d u a te  s tud en ts  b u t open  to qualified  u n d e r
g rad u ates . P rereq ., 3604, 3607 o r  equ iv alen t. 
A dvanced  study  of topics in  field o f rec ip ro 
ca tin g  eng ines, b o th  sp ark -ig n itio n  an d  diesel. 
M ethods o f therm od y nam ic  analysis an d  p e r 
form ance  p red ic tio n  fo r free-p iston  pow er 
p lan ts  an d  su percharged  engines. R e la tio n  of 
eng ine  p erfo rm ance  characteris tics  a n d  p e r
form ance  characteris tics  o f auto m o tiv e  vehicles. 
R ecom m ended  to ge the r w ith  Course 3377 for 
study  in  au to m o tiv e  eng ineering . M r. F a i r 
c h i l d .

3671. A E R O  S P A C E  P R O P U L S I O N  S Y S T E M S .
C red it 3 h rs. S pring. 3 Rec. P rereq ., 3603, 
3604, 3607 or eq u iv alen t. In te n d e d  fo r g ra d u a te  
stud en ts  b u t open  to q ualified  fifth  year s tu 
den ts . A pp lica tion  o f therm odynam ics a n d  fluid 
m echanics to  the analysis a n d  design of ther- 
m a l- je t a n d  rocket engines. C onsideration  of 
advanced  m ethods o f p ro p u lsio n . M r. S h e p 
h e r d .

3672. E N E R G Y  C O N V E R S I O N .  C red it 3 hrs. 
Spring. 3 Lect. In te n d e d  fo r g ra d u a te  stud en ts  
b u t open  to q ualified  fifth  year s tud en ts . P re 
req ., 3601, 3602, 3603, 3604, o r  equ iv alen t. 
P rim arily  a classification a n d  therm odynam ic  
analysis o f energy  conversion devices, b u t 
energy  sources a n d  th e  storage o f energy are 
also considered. A  study  o f conven tional h ea t 
eng ines an d  com bustion  engines; th erm oelec
tric , th erm io n ic , p ho tovo ltaic , a n d  m agneto- 
hydro dy n am ic  g enerato rs; a n d  fuel cells. M ate 
ria ls , design, an d  a p p lica tio n  to conventional 
a n d  space pow er req u irem en ts  a re  also con 
sidered . M r. C o n t a .

3673. A D V A N C E D  T H E R M A L  E N G I N E E R 
I N G  M E A S U R E M E N T S .  C red it 3 h rs . Fall. 
2 L ectures. 1 L ab . In te n d e d  fo r g ra d u a te  s tu 
d en ts  b u t  open  to q ualified  fifth  year s tuden ts . 
T h e o ry  an d  o p e ra tio n  of in stru m en ts  used in 
fluid  flow investiga tions; h o t w ire  an em o m 
eters; density-sensitive op tica l systems; t r a n 
sien t tem p era tu re  a n d  p ressure  m easurem ents; 
m easurem en ts  in  reac tin g  systems; e rro r  a n a l
ysis an d  trea tm e n t o f d a ta . M r. M c M a n u s .

3680. A D V A N C E D  C O N V E C T I O N  H E A T  
T R A N S F E R .  C red it 3 h rs. F all. 3 Rec. P rereq ., 
3605 o r consent o f in stru c to r . Processes of 
tran sfe r o f h ea t, m o m en tu m , an d  m ass in 
fluids are  considered  in  d e ta il. T h e o rie s  of 
tran sfe r processes an d  ana ly tic  so lu tions are  
p resen ted . A nalytical an d  ex p e rim en ta l resu lts 
a re  com pared. T ra n s fe r  d iffe ren tia l equ a tio n s 
fo r a  fluid , d e lin ea tio n  o f k ind s o f processes 
an d  d iffe ren tia l s im ila rity , n a tu ra l  convection, 
forced convection  a t  low  a n d  h ig h  velocities, 
some techn iques o f b ou n d ary  layer so lu tion ,



sim ila rity  theories, effects of tu rb u len ce , and  
ex p e rim en ta l resu lts  fo r cases n o t read ily  
solved by ana ly tica l m ethods. M r. G e b h a r t .

3681. A D V A N C E D  C O N D U C T I O N  A N D  
R A D I A T I O N  H E A T  T R A N S F E R .  C red it 3 
h rs. Spring. 3 Rec. P rereq ., 3605 o r  consent 
of in stru c to r. T h e o rie s  o f cond u ctio n  m ech an 
isms a re  review ed. T h e  cond u ctio n  of h ea t 
in  solids is considered  for various cases of 
steady, unsteady , an d  perio d ic  h ea t flow w ith  
a n d  w ith o u t in te rn a l sources. M ath em atica l, 
num erica l, an d  ana lo gu e  m ethods o f p rob lem  
so lu tion  a re  p resen ted . T h e  various types of 
th e rm al ra d ia tio n  processes in  solids and  
gases a re  discussed. S patial a n d  specu lar d is
tr ib u tio n s  a re  considered. M ethods of ca lcu la 
tion  a re  p resen ted  for ra d ia tio n  in  th e  absence 
and  in  th e  p resence of abso rb in g  an d  em ittin g  
gases. M r. G e b h a r t .

3682. S E M I N A R  I N  H E A T  T R A N S F E R .
C red it 3 h rs. S pring. T w o  m eetings o f 2 hours 
p e r  week to  be a rran ged . P rereq ., perm ission 
of professor in  charge. D iscussion of fields of 
active in q u iry  an d  c u rre n t in te res t in  h ea t 
tran sfer. C onsiderations o f m ajo r recen t work 
and  several sum m aries o f associated c o n tr ib u 
tions. M r. G e b h a r t .

3691. T H E R M A L  E N G I N E E R I N G  S E M I N A R .
N o cred it. A o n e -an d -a-h a lf-h o u r m ee ting  a p 
prox im ately  every o th e r  w eek. A ttendance  
expected  o f all g ra d u a te  stud en ts  w ith  m ajo r 
subject in  th e  D ep a rtm en t o f T h e rm a l E n g i
n eering . T a lk s  by g ra d u a te  s tud en ts , staff 
m em bers, and  in v ited  guests.
3698, 3699. P R O J E C T .  T o ta l  c red it 6 hrs. 
W ork o f the n in th  an d  te n th  term s to in te g ra te  
the tra in in g  in  m echanica l eng in eering , p r in 
cipally  in  th e  fields o f therm odynam ics, fluid 
dynam ics, h e a t tran sfer, com bustion  engines, 
energy conversion, pow er p lan ts , re fr ig e ra tio n , 
and  a ir  con d itio n ing . T h e  staff.

ELECTRICAL 
ENGINEERING
See pages 90-97 for listings o f req u ire d  n o n 
eng in eering  courses.

REQUIRED COURSES
4021. T E C H N I C A L  W R I T I N G  A N D  P R E S 
E N T A T I O N .  C red it 3 h rs. F all. 3 Lect.-Rec. 
T h e  d evelopm en t o f the basic p rin c ip les  of 
exposition , th e  know ledge o f su itab le  form , 
a n d  th e  a p p rec ia tio n  of fun c tion  th a t  w ill e n 
ab le  s tud en ts  to w rite  and  p resen t rep o rts  and  
com m unications th a t m eet professional s ta n d 
ards. M r. S t r o n g .

4041. N O N R E S I D E N T  L E C T U R E S .  C red it
1 h r. F all. 1 Lect. G iven by lectu re rs  inv ited  
from  in d u stry  an d  from  certa in  o th e r  d e 
p artm en ts  o f th e  U niversity  to  assist stud en ts  
in  th e ir  a p p ro ach  to em p loy m en t a n d  in  th e ir  
tran s itio n  from  college to  in d u s tria l life.
4101. E L E C T R I C A L  S C IE N C E  / .  C red it 3 
h rs. F all. 2 Lect. 2 Rec. P rereqs., M ath . 162, 
Phys. 122. E lec tric  field, p o te n tia l, a n d  flux 
density ; capacitance; netw orks o f capacitors; 
in tro d u c tio n  to  m atrices an d  d e te rm in an ts ; 
energy in  e lec tric  field; forces on  charged  con 
ducto rs; conductance  an d  resistance; netw orks 
of resistors; v acuum  tubes. M r. N i c h o l s  and  
staff.
4102. E L E C T R I C A L  S C IE N C E  11. C red it 3 
hrs. Spring. 2 Lect. 2 Rec. P rereqs., M ath . 
163, 4101. M agnetic  flux density  an d  field 
s tren g th ; induc tance; forces o f m agnetic  o rig in ; 
m agnetic  c ircu its ; tran sform ers; energy  flow in  
e lec tro m ag n etic  field; d isp lacem en t curren ts; 
induced  voltage an d  sim p le  g en era to r; netw orks 
o f induc to rs; force a n d  energy in  m agnetic  
fields. M r. N i c h o l s  a n d  staff.
4103. M A T H E M A T I C A L  A N A L Y S I S  OF  
L I N E A R  S Y S T E M S  I .  C red it 3 h rs. S pring.
2 Lect. 1 C om p. P re req ., M ath  163. T h e  c o n 
cep t o f e lem en ts  in  a l in e a r  system. T h e  te ch 
n iq u e  of h an d lin g  exp o n en tia l rises a n d  decays. 
L in ear  d iffe ren tia l e q u a tio n s  w ith  con stan t 
coefficients. N onoscilla to ry  re la x a tio n  m odes of 
lin ea r systems. A pp lica tion  o f sim p le  sources 
to  nonoscilla to ry  l in e a r  systems. T h e  vector 
te ch n iq u e  o f h a n d lin g  oscillations. A lgebraic  
an d  ex p o n en tia l fun c tion s o f  a com plex  v a r i
able . T h e  com plex ex p o n en tia l tim e  fun c tion . 
T ra n s ie n t a n d  steady sta te  b eh av io r o f sim ple 
reso n an t an d  n o n re so n an t systems. M r. Mc- 
G a u g h a n  a n d  staff.
4112. A L T E R N A T I N G  C U R R E N T  C I R 
C U I T S .  C red it 3 hrs. F all. 1 Lect. 1 Rec. 1 
C om p. P rereqs., 4102, 4103. E lem en ta ry  a-c 
c ircu it analysis; ap p lica tio n  of vector a lgeb ra  
and  vector d iag ram s; pow er a n d  energy  r e 
la tionsh ips; e q u iv a len t c ircu its  of a ir  and  
iron -co re  transform ers; polyphase  c ircu its  and  
pow er m easurem en t; fo u r- te rm in a l netw orks; 
im age p aram ete rs  an d  re la tio n  to A, B, C, D 
constan ts; analysis in  th e  com plex frequency  
p lan e . M r. S m i t h .

4113. T R A N S M I S S I O N  L I N E S  A N D  F I L T E R  
N E T W O R K S .  C red it 3 h rs. F all. 1 L ect. 1 Rec. 
1 C om p. P rereq ., 4112 an d  4114. Steady state  
so lu tion , cha rac te ris tic  im pedence  an d  p ro p a g a 
tion  constan t; reflection  coefficient; v ap o r d ia 
gram s; im pedance  cha rts  as g rap h ica l aids; 
transm ission  line  netw orks; im pedance  tran s 
form ations; netw ork  im a^eTand ite ra tiv e  o p e ra 



tion , tran sfer constan ts; con stan t K, m  derived , 
a n d  la ttic e  types; F oster’s theorem ; B a r tle tt’s 
theo rem ; com posite  filter design; w ave guides; 
transm ission  line  ana lo gu e  in  so lu tion  o f g u id e  
p roblem s; m odes; im pedance  transform ations. 
M r. C o h e n  an d  staff.
4114. M A T H E M A T I C A L  A N A L Y S I S  OF  
L I N E A R  S Y S T E M S  I I .  C red it 3 h rs. Spring. 
2 Lect. 1 C om p. P rereq ., 4103. T h e  concep t of 
a  tran sfe r  fun c tion . Synthesis o f tim e-varying  
vectors by ad d itio n  of ro ta tin g  vectors. C on
to u r in te g ra tio n  in  th e  com plex p lan e . T h e  
F o u rie r tran sform . T h e  sing le  a n d  double- 
ended  L aplace transform s. A pp lica tions to 
tran s ien t behav io r o f l in e a r  systems. M r. 
B o o k e r  a n d  staff.
4116. E L E C T R I C  C I R C U I T  L A B O R A T O R Y .
C red it 3 h rs. F all. 1 Lect. 1 L ab . P rereq ., 
4102 o r  4983. D -c c ircu its  an d  param ete rs; d-c 
bridges; te m p era tu re  m easurem ents; h e a t flow; 
in stru m en ts ; c a lib ra tio n  a n d  stan d ard s ; t r a n 
sients. M r. B r y a n t  a n d  staff.

4121. I N T R O D U C T I O N  T O  E L E C T R O N I C S  
A N D  N O N L I N E A R  A N A L Y S I S .  C red it 4 hrs. 
S pring. 2 Lect. 1 R ec. 1 L ab . P rereqs., 4116 
a n d  4112 o r  4983. S tudy o f e lec trica l con d u c
tion  in  vacuum , ionized gases, a n d  sem icon
duc to rs , an d  of th e  characteris tics  o f devices 
em p loy ing  these phenom ena ; th e  large-signal 
b ehav io r o f these devices in  such c ircu its  as 
rectifiers, c lip p in g  a n d  cham pin g  c ircuits, 
a m p litu d e  m od u la to rs  a n d  d em o du la to rs , and  
class A, B ,  an d  C am plifiers. M r. B r y a n t  and  
staff.
4122. L I N E A R  A N A L Y S I S  OF E L E C T R O N I C  
C I R C U I T S .  C red it 4 hrs. F all. 2 Lect. 1 Rec.
1 L ab . P rereq ., 4121. Sm all-signal eq u iv alen t 
c ircu its  a re  developed fo r general n -te rm in a l 
devices an d  ap p lied  to triodes, m u lti e lem en t 
tubes an d  transisto rs; sm all-signal analysis of 
such c ircu its  as voltage reg u la to rs , vacuum - 
tu b e  an d  tran s is to r b ridges, an d  R - C  coupled , 
tran sform er-co u pled , tu n ed , m u ltis tag e  an d  
feedback am plifiers. M r. D e C l a r i s  an d  staff.
4123. E L E C T R O N I C S  OF S I G N A L  T R A N S 
M IS S IO N .  C red it 4 hrs. S pring. 2 Lect. 1 Rec.
1 L ab . P rereq ., 4122. O scillato rs an d  m u lt i 
v ib ra to rs; in fo rm a tio n  con ten t o f messages 
a n d  th e  ro le  o f b an d  w id th  a n d  noise in 
signal transm ission; signal transm ission  th ro u g h  
electrical netw orks; m o d u la tio n  theory; the 
re la tion sh ip s betw een frequency  conversion, 
sw itching  functions, sam p lin g  theory  and  pulse 
ca rr ie r  signal transm ission ; p ro p erties  o f r a n 
dom  noise; noise calcu la tions in  netw orks and  
am plifiers. M r. V r a n a  an d  staff.
4216. E L E C T R I C A L  M A C H I N E R Y  L A B O R A 
T O R Y .  C red it 4 hrs. Spring. 1 Lect. 1 Rec.

1 L ab . P re req ., 4116. D -c m agnetization ; d-c 
m otors; d-c con tro llers; d-c generato rs; am - 
p lidyne; loss sep ara tio n ; a-c m agnetization ; 
a-c b ridges.
4221. A L T E R N A T I N G  C U R R E N T  M A C H I N 
E R Y .  C red it 4 h rs. F all. 1 Conf. 1 Com p. 
P re req ., 4112, 4216. T h eo ry , con stru c tion , and  
o p e ra tin g  characteris tics  o f transform ers, in 
d u c tio n  m otors, synchronous m achines, and  
sing le-phase  m otors.
4226. E L E C T R I C A L  M A C H I N E R Y  L A B O R A 
T O R Y .  C red it 4 h rs. S pring . 1 Lect. 1 Rec. 
1 L ab . P rereq ., 4221. M agnetization  a n d  c ir 
cu its  w ith  non sinu so ida l voltages. H arm onics 
in  polyphase  systems; in s tru m e n t, constan t 
c u rre n t, a n d  con stan t p o te n tia l transform ers; 
sing le-phase an d  polyphase in du c tio n  m otors; 
synchronous m achines.

e l e c t i v e  a n d  g r a d u a t e  
c o u r s e s
GENERAL
4090. S P E C IA L  T O P I C S  I N  E L E C T R I C A L  
E N G I N E E R I N G .  C red it 1 to 3 h rs. Sem inar, 
read in g  course, o r  o th e r  special a rra n g e m e n t 
ag reed  u po n  betw een  th e  s tud en ts  a n d  facu lty  
m em bers concerned.

4091 a n d  4092. P R O J E C T .  C red it 3 h rs . Fall 
a n d  sp ring . In d iv id u a l study , analysis, and  
usually  e x p e rim en ta l tests in  connection  w ith  
a special eng in eering  p ro b lem  chosen by th e  
s tu d e n t a fte r  c on su lta tion  w ith  th e  facu lty  
m em ber d ire c tin g  h is p ro ject; a n  eng in eering  
re p o r t  on  th e  p ro jec t is req u ired .

POWER SYSTEMS AND 
MACHINERY
4321. E L E C T R I C A L  M A C H I N E  T H E O R Y .
C red it 3 h rs. F all. (Offered only  i f  d em and  
is sufficient.) 1 Conf. 1 C om p. P rereq ., 4226. 
Space harm on ics; p a ra s itic  to rques; tw o-reac
tion  analysis; tran s ien t im pedances; sy m m etri
cal com p on ent im pedances; sing le-phase m oto r 
analysis; com m u ta to r-typ e  a-c m achines.
4326. E L E C T R I C A L  M A C H I N E R Y  L A B O R A 
T O R Y .  C red it 3 h rs. Spring. (O ffered only 
if d em and  is sufficient.) 1 Lect. 1 L ab . P rereq ., 
4321. Salient-pole  synchronous m achines; in 
d u c tio n  m o to r loss sep ara tio n ; energy  m ete r
ing; special topics.
4351. U N I F IE D  T H E O R Y  OF E L E C T R O 
M E C H A N I C A L  S Y S T E M S .  C red it 3 hrs. F all.
2 L ect.-R ec. 1 L ab .-C om p. P rereq ., 4114, 4221



o r  eq u iv alen t. E lec tric  m achines s tud ied  as n e t
w orks o f coup led  c ircu its  w ith  periodica lly  
v ary ing  param ete rs; m a tr ix  analysis o f n e t 
w orks; forces a n d  to rques in  e lec tro -m echan i
cal systems; e lec trom agnetic  an d  e lec trostatic  
transducers; sing le-phase  a-c generato rs; K ron’s 
basic  m ach ine  w ith  its  p rac tica l derivatives; 
th e  synchronous, in d u c tio n , a n d  co m m u ta to r 
m achines, in  th e  tran s ien t a n d  steady state; 
frequency-response m ethods a p p lied  to  m a 
chines; labo ra to ry  exercises u sin g  th e  g en 
e ra lized  m ach ine . M r. S u d a n .

4352. E L E M E N T S  OF P O W E R - S Y S T E M  
A N A L Y S I S .  C red it 3 h rs. F all. 2 L ect.-R ec. 1 
L ab .-C om p. P re req ., 4113, 4226 o r  equ iv alen t. 
S tudies o f pow er systems th ro u g h  th e  a p p lica 
tion  of equ iv a len t c ircu its  o f synchronous 
m achines, transm ission  lines, tran sform ers and  
sta tic  loads; pow er-system  netw ork  theory; 
pow er ang le  equ a tio n s  an d  circle d iagram s; 
th e  tw o-m achine  system; load  flow an d  voltage 
reg u la tio n  of com plex  systems; sym m etrical 
com ponents; f a u lt  analysis o f com plex sys
tems; in tro d u c tio n  to system  s tab ility ; use of 
a-c an d  d-c netw ork  analyzers as com p u tin g  
aids. M r. M a l t i .

4353. T R A N S I E N T  A N A L Y S I S  OF P O W E R  
S Y S T E M S .  C red it 3 h rs. S pring . 2 Lect.-Rec. 
1 L ab .-C om p. P re req ., 4351, 4352 o r  e q u iv a 
len t. S tudy o f synchron izing  an d  d am p in g  
to rques fo r sa lien t-po le  a n d  so lid -ro to r m a 
chines; ap p lica tio n  o f constan t-flux -linkage 
theo rem  to  balanced  a n d  u n b a lan ced  faults; 
basic assum ptions fo r tran s ien t stab ility  
studies; voltage reg u la to rs  an d  governors; con 
tro l o f system  frequency; a p p lica tio n  o f a-c 
netw ork  analyzers a n d  d ig ita l com puters  to 
tran s ien t p rob lem s; theory  of th e  e lec tric  arc; 
a-c a rc  in te r ru p tio n ; p ro p e rtie s  o f in te r ru p t 
in g  m edia; s im u la ted  testing  of c ircu it breakers. 
M r. S u d a n .

4371. H IG H - V O L T A G E  P H E N O M E N A .  C red it 
3 h rs. Spring. T h e  study  of p rob lem s of the 
n o rm al o pe ra tio n  o f pow er systems a t  very 
h ig h  voltages, o f th e  abn o rm a l con d itio n s im 
posed by lig h tn in g , o f th e  m ethods em ployed 
to  assure p ro p e r  o p e ra tio n  of pow er systems 
an d  a p p a ra tu s  u n d e r  h igh -vo ltage  cond itions, 
a n d  of th e  devices availab le  fo r  labo ra to ry  
te sting  of e q u ip m e n t u n d e r ac tu a l o r  s im u lated  
cond itions. M r. Z i m m e r m a n .

RADIO AND COMMUNICATION
4501. R A D I O  A N D  C O M M U N I C A T I O N  
S E M I N A R .  C red it 1 to 3 h rs. F all and  sp ring . 
P rim arily  for g ra d u a te  s tud en ts . R ead in g  and  
discussion of techn ical p apers  and  pub lica tions 
in  th e  field o f rad io  an d  com m unication .

4511. R A D I O  A N D  C O M M U N I C A T I O N  
T H E O R Y  I .  C re d it 3 h rs . F all. 3 L ect. P re 
reqs., 4113, 4114, a n d  4123. S tudy  of th e  
tran s ien t a n d  steady-state  response o f c ircu its; 
considera tio n  o f  noise in  com m u n ica tion  sys
tems; e lem en ts  o f in fo rm a tio n  theo ry; i l lu s 
tra tiv e  exam ples from  fields o f te levision , rad a r , 
an d  com pute rs. M r. E a s t m a n .

4512. R A D I O  A N D  C O M M U N I C A T I O N  
T H E O R Y  I I .  C red it 3 h rs. S pring . 2 L ect. 1 
C om p. P rereqs., 4113, 4123. A  study  of com 
m u n ica tio n  c ircu its  w ith  d is tr ib u te d  constan ts 
a n d  th e  p ro d u c tio n  a n d  p ro p a g a tio n  o f e lec tro 
m agnetic  rad ia tio n ; transm ission  lin e  theory  
a n d  app lica tion s; im pedance  m atch in g ; u l t r a 
h igh -freq uen cy  g en e ra tio n  a n d  transm ission ; 
e lec tro m ag n etic  theo ry; p ro p ag a tio n  p h e n o m 
ena; a n te n n a  charac te ris tics  an d  rad ia tio n . M r. 
M c L e a n .

4516, 4517. R A D I O  A N D  C O M M U N I C A T I O N  
L A  B O R A  T  O R  Y.  C red it 3 h rs . each . F all and  
sp rin g  respectively. E ith e r  o r  b o th  m ay be 
taken . (O ffered only  if  d em an d  is sufficient.)
1 R ec. 1 L ab . P rereqs., 4113 a n d  4123. Choice 
of th ree  to five d iffe ren t exp e rim en ts  from  the 
field of e lec tron ic  c ircu its , netw orks, tran s 
m ission lines; wave guides, an d  an ten nas . 
E xp erim en ts  selected to  m ee t in d iv id u a l needs.
4541. A P P L I E D  A C O U S T I C S .  C red it 3 hrs. 
F all. 2 L ect.-R ec. 1 L ab . L ab o ra to ry  assign 
m en ts to m eet in d iv id u a l needs. P re req ., 4123. 
T h e  laws o f idea l gases, th e  therm od y nam ic  
p ro p e rtie s  o f a ir , a n d  th e  laws of th e  p ro p a g a 
tion  of com pressional waves; th e  transm ission  
o f sound  th ro u g h  tubes, horns, a n d  u n b o u n d e d  
m edia; th e  design  of sound  sources, m ic ro 
phones, loudspeakers, a n d  w ax, la cq u er, m ag 
netic , a n d  p h o to g ra p h ic  recorders; reflection, 
ab so rp tio n , an d  rev e rbe ra tio n .
4551. R A D I O  A ID S  T O  N A V I G A T I O N .
C red it 2 h rs. S pring . 2 L ect.-R ec. P rereq .,
4123. Long-w ave a n d  m edium -w ave d irec tio n  
finders a n d  rad io  beacons; a tm o sph e ric  effects 
a n d  lim ita tio n s  o n  accuracy; m ed ium -fre - 
quency  pulsed  tran s it- tim e  systems an d  h igh - 
frequency  re tu rn -s ig n a l systems, w ith  a p p lica 
tion  to  long -range  n av ig a tio n  a n d  p recision  
m ap p in g ; a irp o rt  ap p ro ac h  systems a n d  traffic 
con tro l. M r. M c L e a n .

4521. M I C R O W A V E  L A B O R A T O R Y . E ith e r  
te rm . C red it 1-3 h rs . A t least two labo ra to ry  
periods p er w eek for 3 h rs . c red it. P rereq ., 
e i th e r  4527 o r  4561 m ust p recede o r  be taken  
concurren tly . A  w ide v arie ty  o f exp e rim en ts  is 
ava ilab le  in  the a rea  o f m easu rem en t o f active 
a n d  passive m icrow ave devices, in c lu d in g  k lys
trons, trav e lin g  wave tubes, m ag n etro ns, cav
ities, m icrow ave com ponents, a n d  perio d ic



stru c tures. T h e  exp erim en ts  a re  designed  to 
encourage  th e  e x p lo ra tio n  o f  th e  device c h a r
acteristics w hile  s im u ltaneously  develop ing  
m easurem en t techn iques w hich  ran g e  in  c h a r
a c te r fro m  s tan d a rd  techn iques to  those of 
considerable  soph istica tio n . In  a d d itio n  to 
p e rfo rm in g  several o f th e  ava ilab le  exp erim ents  
th e  s tu d e n t w ill design a n d  execute some la b o 
ra to ry  p ro jec t o f in te re s t to  h im . Stress is la id  
o n  in d ep en d en t w ork by th e  s tu d en t. M essrs. 
D a l m a n ,  E a s t m a n ,  M c I s a a c ,  M a c k e n z i e .

ELECTRONICS AND MICROWAVES
4526. E L E C T R O N  D Y N A M I C S .  C red it 3 hrs. 
F all. 2 Lect. 1 L ab . P rereqs., Phys. 214 and
4122. F u n d am en ta l theo ry  o f low -frequency 
e lec tro n  devices; em ission; conform al m ap p in g ; 
p ar tic le  dynam ics; e lec tro n sta tic  an d  m agnetic  
lenses; space charge  phen o m ena; lim ita tio n s  a t 
h ig h  frequencies; noise; therm oelec tric  conver
sion; m otion  o f e lec trons a n d  holes in  m etals 
a n d  sem iconductors; ju n c tio n  d iodes a n d  t r a n 
sistors. M r. D a l m a n .

4527. M I C R O W A V E  E L E C T R O N I C S  I .  C red it 
3 h rs. Spring. 3 Lect. C oreqs., 4526 an d  4565 
o r  consent o f th e  in s tru c to r . S tudy of the 
theory  o f th e  in te rac tio n  of e lec tron  stream s 
a n d  e lec trom agnetic  waves in  localized and  
d is tr ib u te d  regions; th e  e lec tro n -ba llis tic  a n d  
th e  space-charge-w ave approaches; a p p lica tio n  
to p la n a r  vacuum  tubes an d  m icrow ave tubes. 
M r .  D a l m a n .

4528. M I C R O W A V E  E L E C T R O N I C S  I I .
C red it 3 h rs . F all. 3 Lect. P rereqs., 4527 and  
4561. D eta iled  theory  o f th e  fields o f p eriod ic  
a n d  slow wave stru c tures; advanced  theory  of 
th e  in te rac tio n  o f e lec tron  stream s w ith  the 
fields o f m icrow ave s tru c tu re s  in c lu d in g  bo th  
lin e a r  a n d  n o n lin ea r  in te rac tio ns; m icrow ave 
noise in  e lec tron  stream s. M r. M a c k e n z i e .

4529. S E M I C O N D U C T O R  E L E C T R O N I C S  I .  
C red it 3 h rs . F all. 2 L ect. 1 L ab . P rereqs., 
Physics 214 a n d  4123. M otion  o f e lec trons and  
holes in  sem iconductors; theo ry  of P-N  ju n c 
tions, m eta l-sem ico nd u cto r con tacts, a n d  ju n c 
tion  triodes; p re p a ra tio n  o f m ate ria ls  and  
fab rica tio n  o f  devices; charac teris tics  o f d iodes 
a n d  rectifiers, tu n n e l d iodes, so lar b a tte ries , 
transisto rs, fou r-layer devices (diodes, con 
tro lled  rectifiers, a n d  switches), etc.; tran sisto r 
eq u iv a len t c ircu its ; b ias-stab ilized  tran s is to r 
am plifiers. M r. A n k r u m .

4530. S E M I C O N D U C T O R  E L E C T R O N I C S  I I .  
C red it 3 h rs . S pring . 2 L ect. 1 L ab . P rereq ., 
4529. A con tin u a tio n  o f  Sem iconducto r E lec
tron ics I  w ith  em phasis on  th e  ap p lica tio n  of 
sem iconductor devices as active o r  passive 
elem ents in  c ircu its  fo r use as pow er supplies,

pow er converters, am plifiers, oscillato rs and  
m u ltiv ib ra to rs , pulse  c ircu its , gates and  
sw itches, m od u la to rs , a n d  o th e r  c ircu its . M r. 
A n k r u m .

4561. M I C R O W A V E  T H E O R Y  A N D  T E C H 
N IQ U E S .  C red it 3 h rs . Spring. 3 L ect. P re 
req ., 4565. N orm al m odes in  w aveguides an d  
cavities; pow er, energy, p e r tu rb a tio n , and  
tran sfo rm atio n  re la tion s in  confined m icro 
wave fields in  iso trop ic  m edia; theory  o f and  
exp erim en ts  w ith  m icrow ave circu its; in tro d u c 
tion  to  fields an d  waves in  p lasm as an d  fe r
rites .

ELECTROMAGNETIC WAVES AND 
PROPAGATION
4565. E L E C T R O M A G N E T I C  T H E O R Y .  C red it 
3 h rs. F all. 3 Lect. P rereqs., Phys. 123 and
4113. T h e  fou n d a tio ns  o f e lec trom agnetic  
theory  req u ire d  fo r study  o f rad io  wave p ro p 
aga tion ; reflection  an d  refrac tio n  o f p lan e  
waves; g u id ed  waves; sim p le  obstacles in  wave 
guides; a n g u la r  spec tra  of p lan e  waves; edge 
d iffrac tio n  theory . M r. M c I s a a c .

4566. R A D I O  W A V E S  I .  C red it 3 h rs. Spring. 
3 Lect. P re req ., 4565. Influence o f th e  e a r th , 
low er a tm osphere , a n d  ionosphere  o n  p ro p 
aga tion  of rad io  waves; th e  S om m erfeld  
theory; p ro p a g a tio n  in  an  ionized  m ed ium ; 
reflection  from  th e  ionosphere  a t  n o rm al an d  
o b liq u e  incidence; in fluence o f th e  e a r th ’s 
m ag n etic  field u po n  ionospheric  p ro p ag a tio n .
4567. R A D I O  W A V E S  I I .  C red it 3 h rs . F all. 
3 L ect. P re req ., 4566. In fluence  of th e  tro p o 
sphere  on  rad io  wave p ro p aga tion ; d ie lec tric  
p ro p e rtie s  o f a ir  and  d is tr ib u tio n s  o f refractive  
index ; p ro p ag a tio n  in  s tan d ard  a n d  n o n s tan d 
a rd  atm ospheres; d iffrac tion  a ro u n d  a  sp h e ri
cal e a rth ; in hom ogeneities  o f refractive  index ; 
sca tterin g . M r. B o o k e r .

4568. A N T E N N A S .  C red it 3 h rs. S pring . 3 
L ect. P rereq ., 4565. T h e o ry  o f  ra d ia tio n  a n d  
recep tion ; d irec tio n al charac teristics; im p e d 
ance; e lem en tary  theory  o f cy lindrical an tennas; 
H uy g en s’ p rin c ip le ; a p e r tu re  an ten nas; a n te n n a  
therm odynam ics.
4581. M A G N E T O H Y D R O D Y N A M 1 C A L  
P R O C E S SE S  I N  T H E  S O L A R  S Y S T E M .  C red it 
2 h rs. F all. 2 Lect. P re req ., 4565 o r  Phys.
225. T h eo rie s  o f so lar phen o m ena— solar flares, 
p rom inences, coronal fea tu res; th e  in te rp la n e 
ta ry  p lasm a— density , velocity, ion ization , m ag 
n etic  fields; cosm ic ray  effects associated  w ith  
so lar events— p ro d u c tio n  a n d  m o d u la tio n ; 
theo ries o f m ag n etic  d istu rban ces , m agnetic  
storm s, a u ro rae , V an A llen  rad ia tio n , an d  asso
c ia ted  io no sph eric  effects. M r. G o l d .



NETWORK AND INFORMATION 
THEORY
4115. P R I N C I P L E S  OF N O N L I N E A R  C I R 
C U I T S .  C red it 3 hrs. F all. 3 Lect. P rereq .,
4114. F ou n d atio ns  o f e lec trica l n o n lin ea r  c ir 
cuits; m ethods o f n o n lin ea r  analysis such as 
g rap h ica l, piecewise lin ea r  a p p ro x im atio ns , 
n o n lin ea r  m echanics an d  topological aspects of 
phase  spaces; fu n d am en ta l concepts o f pulse 
a n d  con tro l c ircu its  w ith  reference  to rad a r , 
pulse  com m u n ica tion , com puters, a n d  a u to 
m atic  con tro l. M r. K l e c k n e r .

4563. S IG N A L S  A N D  N O I S E  I N  C O M M U 
N I C A T I O N  S Y S T E M S .  C red it 3 h rs. F all. 3 
Lect. P rereq ., 4123. A nalysis o f signals in  the 
tim e  an d  frequency  dom ains; p ro p e rtie s  of 
generalized  l in e a r  systems; th e  tim e  a n d  fre 
quency  response o f idealized  systems; sam pling  
theory  fo r b an d -lim ited  signals; p ro b ab ility  
a n d  noise s tatistics w ith  ap p lica tio n s  to signal 
transm ission  a n d  signal d e tec tion ; pow er spec
tru m  analysis a p p lied  to  special n on lin ea r 
p rob lem s o f d e tec tion ; th e  fun d am en ta ls  of 
noise suppression  in  b road  b an d  systems w ith  
p a r tic u la r  em phasis on  tim e m u ltip lex  com 
m un ica tio n  an d  d a ta  transm ission  systems. M r. 
W a g n e r .

4564. T R A N S M I S S I O N  OF I N F O R M A T I O N .
C red it 3 hrs. S pring. 3 Lect. P rereq ., 4563. 
M athem atica l desc rip tio n  of th e  transm ission  
of in fo rm a tion  based on  sta tis tica l m odels; 
q u a n tita tiv e  m easure o f in fo rm a tio n  in  d iscrete  
noise-free systems; d iscrete  transm ission  in  the 
presence of noise; m ax im u m  ra te  o f tran sm is
sion in  a noisy channe l; in fo rm a tio n  g ain  in 
c on tinuous transm ission  systems; in fo rm a tion  
capacity  o f th e  noisy con tinu o u s  channe l; o p 
tim u m  receivers for th e  ex trac tio n  of in fo rm a 
tion  from  a noisy transm ission ; app lica tion s 
o f in fo rm a tio n  theory  to th e  analysis o f tran s 
m ission ra te  in  p rac tica l systems.
4571. M O D E R N  N E T W O R K  A N A L Y S I S .
C red it 3 h rs. F all. 3 Lect. P rereq ., 4113. Mesh 
an d  n od a l analysis; fun d am en ta ls  o f netw ork  
topology; netw ork  functions in  th e  com plex 
frequency  p lane; energy functions; rea lizab ility  
c rite ria  fo r passive one-ports ; in tro d u c tio n  to 
th e  synthesis o f passive o ne-ports  an d  two- 
ports; in tro d u c tio n  to H ilb e rt  T ran sfo rm s. M r. 
K l e c k n e r .

4572. M O D E R N  N E T W O R K  S Y N T H E S IS .
C red it 3 h rs. S pring. 3 Lect. P rereq ., 4571. 
R ea l-p a rt sufficiency an d  re la ted  topics; the 
rea liza tion  p rob lem  of d riv in g -p o in t an d  tran s 
fer functions. D a rlin g to n ’s theory; th e  M iyata 
m eth od ; G u illem in ’s zero-sh ifting  techn ique; 
ite ra tiv e  a n d  o th e r  "classical” p rocedures; the

ap p ro x im a tio n  p ro b lem — least square  an d  
T schebyscheff sense— in  th e  frequency  d o 
m ain ; tim e-do m ain  synthesis; co rre la tion  b e 
tw een frequency  a n d  tim e  dom ains. M r. 
D e C l a r i s .

4575. A D V A N C E D  T O P I C S  OF S Y S T E M  
T H E O R Y .  C red it 1 to 3 h rs . F all a n d  sp ring . 
E n ro llm e n t by consent o f th e  in stru c to r . Sem i
n a r  on  selected topics w hich  w ill vary  from  
year to  year. P resen ta tio n  an d  discussion of 
c u rre n t research  a n d  recen t l i te ra tu re  in  one 
o r  m ore specific areas such as active netw orks, 
s ignal theo ry , v a riab le  netw orks, an d  self- 
o p tim iz in g  systems.

ILLUMINATION
4611. I N T R O D U C T O R Y  I L L U M I N A T I O N .
C red it 3 h rs . F all. 2 R ec. 1 L ab .-C om p. P re 
req ., Phys. 124. P rob lem s com m only  e n co u n 
te red  in  i l lu m in a tio n  eng in ee ring  an d  th e  
m ethods o f so lu tion ; sources o f lig h t; visual 
percep tio n ; l ig h t con tro l, b o th  spectra l an d  
d irec tio n al; m easu rem en t o f l ig h t  sources and  
il lu m in a tio n ; general i l lu m in a tio n  design; 
p ro d u c tio n  a n d  m ix in g  o f colors; a rc h ite c tu ra l 
objectives. M r. S t r o n g .

4612. I L L U M I N A T I N G  E N G I N E E R I N G .
C re d it 3 h rs. S pring . (O ffered only  if  d em and  
is sufficient.) 2 R ec. 1 L ab .-C om p. P rereq ., 
4611. C o m p u ta tio n  o f ligh t-flu x  d is tr ib u tio n  
an d  study  o f d ifficult lig h tin g  prob lem s; e m 
phasis on  specialized  ra th e r  th an  gen era l l ig h t
in g  prob lem s.
4615. I L L U M I N A T I O N  S E M I N A R .  C re d it 2 
h rs. F all. (O ffered only  if  d em an d  is sufficient.)
1 tw o -h ou r p erio d  each  week. M ust be accom 
p an ied  o r  p receded  by 4611. R ep o rts  on  se
lected  topics of c u rre n t in te res t in  i l lu m in a tin g  
eng in eering .

CONTROL SYSTEMS AND 
COMPUTERS
4711. F E E D B A C K  C O N T R O L  S Y S T E M S  I.
C re d it 3 h rs. F a ll. 2 L ect. 1 L ab . P rereqs., 
4122, 4216, 4221. P rin c ip les  o f feedback  con 
tro l systems em phasiz ing  analysis o f p e rfo rm 
ance from  equ a tio n s  an d  tran sfe r-fu n c tio n  
p lots; L ap lace  tran sfo rm atio ns; e rro r  d e tec tin g  
devices; h yd rau lic  devices; fac to rs affecting  
e rro rs, d am p in g , a n d  speed o f response; c r i
te ria  for s tab ility . M r. T o r n g  a n d  staff.
4712. F E E D B A C K  C O N T R O L  S Y S T E M S  II .
C red it 3 h rs. Spring. 2 L ect. 1 L ab . P re req .,
4711. Synthesis o f feedback con tro l systems; 
p red ic tio n  o f p erfo rm ance  from  s tab ility  c r i
te ria  an d  com parison  w ith  lab o ra to ry  p e rfo rm 



ance; relay  con tro l systems; considera tio n  of 
n on lin ea rity . M r. T o r n g  an d  staff.
4713. F E E D B A C K  C O N T R O L  S Y S T E M S  
S E M I N A R .  C red it 2 o r  3 h rs. 1 tw o-hour 
p erio d  a n d  1 o p tio n a l L ab-C om p. P rereq .,
4712. R ep o rts  on  selected topics in  servom ech
anism s; signal flow d iag ram s; n o n lin ea r  effects 
on  analysis a n d  perform ance; sam pled  d a ta  sys
tems; statis tica l considerations; ana log  com 
p u te r  stud ies o f lim itin g , back lash , d ead  zone, 
a n d  sam pled  d a ta  systems.
4411. E L E C T R O N I C  C O N T R O L  E Q U I P 
M E N T .  C red it 3 hrs. F all. 2 Lect. l ^ L a b . 
P rereq ., 4123. P rinc ip les  o f e lec tron ic  in s tru 
m en ta tio n  a n d  e lec tron ic  con tro l systems; 
m ethods o f u tiliz ing  a s tim u lus in  th e  form  
of h ea t, lig h t, sound , o r  m echan ica l m otion; 
in d u stria l c ircu its  in c lu d in g  tim in g  c ircu its , 
pho toelec tric  con tro ls, m o to r con tro ls, w elder 
con tro ls, voltage reg u la to rs, frequency-vary ing  
an d  freq u en cy-d isc rim in atin g  circu its; theory 
of m agnetic  am plifiers an d  th e ir  use as con
tro l c ircu it com ponents. M r. C o t n e r .

4415. A D V A N C E D  E L E C T R O N I C  C O N 
T R O L S .  C red it 3 h rs. S pring . 2 Lect. 1 L ab.- 
C om p. P re req ., 4411. A n advanced  study  of 
th e  theo ry , design, and  characteristics o f se
lected  elec tron ic  u n its . M r. C o t n e r .

4421. E L E C T R O N I C  P O W E R  C O N V E R T 
E RS .  C red it 3 h rs. Spring. (O ffered only  if 
d em an d  is sufficient.) 2 Lect. 1 L ab .-C om p. 
P rereq ., 4411. S tudy o f oscillato rs, m ercury  - 
pool rectifiers, a n d  inverters  in  pow er sizes 
covering prac tica l c ircu its , com ple te  labo ra to ry  
tests, an d  com prehensive m ath em a tica l t r e a t
m ents.
4810. A N A L O G  C O M P U T A T I O N .  C red it 3 
h rs. F all. 2 Lect. 1 L ab . P rereq ., 4114 or 
d iffe ren tia l equ a tio n s. Does n o t req u ire  b ack 
g ro u n d  in  e lectronics. Basic concepts a n d  p r in 
ciples o f ana lo g  com p u ta tion ; use o f th e  e lec
tron ic  ana lo g  com p u te r to solve th e  basic 
m ath em atica l m odels; s im u la tio n  of com plex 
physical systems; scaling  a n d  p ro g ram ing ; 
labo ra to ry  w ork involves so lu tion  o f p rob lem s 
on  gen era l-pu rp ose  com puters. M r. V r a n a .

4820. S W I T C H I N G  T H E O R Y  A N D  D I G I 
T A L  C O M P U T E R S .  C red it 3 h rs . Spring. 2 
Lect. 1 L ab . A n  in tro d u c tio n  to  th e  theory  
a n d  design o f sw itch ing  c ircu its ; d e ta iled  con 
sidera tio n  of sw itching  a lgeb ra  an d  its  a p p l i
cation  to design of d ig ita l com puters; com 
b in a to ria l systems; seq u en tia l systems; B oolean 
M atrix  theory; n u m b er rep re sen ta tio n  and  
codes; basic p ro p e rtie s  o f d ig ita l com puters; 
p ro g ram in g  of gen era l-pu rp ose  com puters. M r. 
T o r n g .

COURSES FOR OTHER 
ENGINEERING CURRICULA
4931. E L E C T R I C A L  E N G I N E E R I N G .  C red it 
3 h rs. Fall an d  sp ring . 1 Lect. 1 Rec. 1 Com p. 
P rereqs., M ath . 163, E ng . 1132 o r  1152. An 
e lem en ta ry  study  of d ire c t-c u rre n t e lec tric  c ir 
cuits; th e  concepts o f resistance, indu c tan ce , 
an d  capacitance; m ag n etic  circu its; single-phase 
an d  th ree -phase  a lte rn a tin g -c u rre n t c ircuits; 
in stru m en ts  a n d  techn iques a p p ro p r ia te  for 
m ak ing  m easurem en ts in  all such c ircu its . M r. 
M c L e a n .

4932. E L E C T R I C A L  E N G I N E E R I N G .  C red it 
3 hrs. F all a n d  sp rin g . 1 L ect. 1 Rec. 1 L ab .- 
C om p. P re req ., 4931. D-c g enerato rs  a n d  m o 
tors; m o to r  s tarte rs  a n d  con tro lle rs; tran sfo rm 
ers; in d u c tio n  m otors; synchronous m achines; 
a-c sing le-phase m otors; d-c a n d  a-c selsyn 
u n its . M r. Z i m m e r m a n  a n d  staff.
4933. E L E C T R I C A L  E N G I N E E R I N G .  C red it 
3 h rs . F all a n d  sp ring . 1 L ect. 1 R ec. 1 L ab.- 
C om p. P rereq ., 4932. T h e  characteris tics  a n d  
a pp lica tion s  o f th e  various com m only  used 
e lec tro n  tubes; rectifiers; am plifiers; oscilla 
tors; e lec tron ic  con tro l an d  in stru m e n ta tio n . 
M r. C o t n e r  an d  staff.
4934. P R I N C I P L E S  OF A U T O M A T I C  C O N 
T R O L .  C red it 3 h rs. S pring. 1 Lect. 1 R ec. 1 
L ab . P rereq ., 4933. T h e  m ath em atics  o f a u to 
m atic  con tro l as exem plified  in  servo devices, 
w ith  analysis o f e lec trica l, m echan ica l, and  
h yd rau lic  app lica tion s; p rob lem s of e lectrical 
in s tru m e n ta tio n  in  au to m atica lly  con tro lled  
o pera tio n s  a n d  processes.
4983. B A S IC  E L E C T R I C A L  E N G I N E E R I N G .
C red it 4 h rs. S pring. 1 Lect. 2 R ec. 1 Com p. 
P rereqs., M ath . 163, Phys. 123. C apacitors; 
s im ple  e lec trica l transien ts; d ire c t-c u rre n t and  
a lte rn a tin g -c u rre n t c ircu its; m agnetic  c ircu its  
in c lu d in g  p erm an e n t m ag n etic  m ate ria l.
4991. E L E C T R O N I C  C I R C U I T S .  C red it 3 
h rs . F all. (O ffered only if  d em and  is sufficient.) 
3 Lect. F or g ra d u a te  s tud en ts  m ajo rin g  in  an  
eng in eering  field o th e r  th an  e lec trica l. A lte r 
n a tin g -c u rre n t c ircu its; charac teris tics  o f h igh - 
vacuum  tubes an d  transisto rs; sm all-signal and  
large-signal am plifiers; feedback  an d  oscillators; 
m od u la tio n  a n d  d em o du la tio n ; sim ple wave- 
sh ap in g  circu its.

CHEMICAL ENGINEERING
5101. M A S S  A N D  E N E R G Y  B A L A N C E S .
C red it 3 h rs. F all. 2 L ect., 1 C om p, p eriod . 
P ara lle l, Physical C hem istry  405. E ng in eerin g  
p rob lem s invo lv ing  m a te ria l an d  h e a t balances.



Flow  sheet systems a n d  balances. T o ta l  energy 
balances fo r f lo w  systems. M essrs. W i n d i n g ,  
T h o r p e ,  S c h e e l e .

5102. E Q U I L I B R I A  A N D  S T A G E D  O P E R A 
T I O N S .  C re d it 3 h rs. S pring. 2 L ect., 1 C om p, 
p eriod . P ara lle l, Physical C hem istry  406. Phase 
e q u ilib r ia  a n d  phase  d iag ram s. T h e  e q u ilib 
r iu m  stage; m ath em a tica l d esc rip tio n  o f  single 
a n d  m u ltis tag e  o pera tio n s; ana ly tica l and  
g rap h ica l so lu tions. M essrs. W i n d i n g ,  T h o rp e , 
S ch e e le .
5103, 5104. C H E M I C A L  E N G I N E E R I N G  
T H E R M O D Y N A M I C S .  C red it 3 h rs . F all a n d  
sp rin g . 3 L ect. P rereqs., C hem istry  403, 404. 
A  study  o f th e  first a n d  second laws w ith  a p 
p lica tio n  to b a tc h  a n d  flow processes. Physical 
a n d  therm od y nam ic  p ro p ertie s. A vailab ility ; 
free  energy; chem ical e q u ilib r iu m . A pp lica tion  
to  gas com pression; process steam ; pow er 
g en e ra tio n ; ad ia b a tic  reactors; a n d  chem ical 
process d evelopm en t. M essrs. V o n  B e r g  and  
R o d r i g u e z .

5105. A D V A N C E D  C H E M I C A L  E N G I N E E R 
I N G  T H E R M O D Y N A M I C S .  C red it 3 hrs. 
Spring . 3 Lect. P re req ., 5104 o r  eq u iv alen t. 
P rim arily  fo r g ra d u a te  s tud en ts . A pp lica tion  of 
th e  gen era l therm od y nam ic  m eth od  to  a d 
vanced prob lem s in  chem ical eng ineering . 
E va lu atio n , e stim atio n , a n d  co rre la tion  o f p ro p 
e rties. C hem ical a n d  phase  e q u ilib r ia . M r. 
Y o r k .

5106. R E A C T I O N  K I N E T I C S  A N D  R E A C 
T O R  D E S IG N .  C red it 3 h rs. F a ll. 3 Lect. 
P re req ., 5104. A study  o f chem ical reac tio n  
k inetics an d  p rin c ip les  o f reac to r design  for 
chem ical processes. M r. V o n  B e r g .

5107. A D V A N C E D  R E A C T I O N  K IN E T I C S .
C red it 3 h rs. S pring. 3 Lect. P rim arily  for 
g ra d u a te  s tud en ts . T h eo ry  an d  app lica tion s  of 
chem ical reac tio n  k inetics. M r. H a r r i o t t .

5108. C O L L O I D A L  A N D  S U R F A C E  P H E 
N O M E N A .  C red it 3 h rs. F all. (.N o t  offered in  
1961-1962.) P re req ., physical chem istry . L ec
tu res, dem onstra tions, a n d  p rob lem s in  the 
physics an d  chem istry  o f sm all p artic les  and  
surface films. T op ics in c lu de  so rp tion , floccula
tio n , colligative p ro p erties, e lec trok inetics, and  
s tru c tu ra l  rheology. A pp lica tions to  detergency , 
gels, catalysis, behav io r o f n a tu ra l  p roducts, 
etc.
5203, 5204. C H E M I C A L  PRO CE SSE S .  C red it 
2 h rs. 2 class periods. A n analysis o f im p o r ta n t 
chem ical processes a n d  in du stries . F all te rm , 
o rg an ic  chem ical processes; sp rin g  te rm , in 
org an ic  chem ical processes. M r. H e d r i c k .

5205. C H E M I C A L  P R O C E S S  S E M I N A R .  
C re d it 2 h rs . F all. F or g ra d u a te  s tud en ts . A

discussion o f  recen t advances in  chem ical 
processes. M r. H e d r i c k .

5206. A D V A N C E D  C H E M I C A L  P RO CE SSE S .
C re d it 2 h rs . S pring . 2 L ect. A con tin u a tio n  
o f 5204. M r. H e d r i c k .

5255, 5256. M A T E R I A L S  OF C O N S T R U C 
T I O N .  C red it 3 h rs . each te rm . 3 Lect. P re 
reqs., o r  p ara lle l courses. Physical C hem istry  
403, 404. A n in tro d u c to ry  p re se n ta tio n  o f th e  
n a tu re , p ro p e rtie s , trea tm e n t, a n d  a pp lica tion s  
of th e  m ore  im p o rta n t m eta ls a n d  alloys, in 
c lu d in g  ex trac tiv e  a n d  physical m eta llu rg y  
an d  b eh av io r u n d e r  service con d itio n s. N on- 
m eta llic  m ate ria ls , in c lu d in g  refrac to ries , ce
m en t, p ro tective  coatings, an d  p lastics, a re  also 
discussed. M essrs. M a s o n  a n d  R o d r i g u e z .

5303. I N T R O D U C T I O N  T O  R A T E  P R O C 
ESSES.  C re d it 3 h rs. F all. 2 Lect. 1 R ec. P re 
reqs., E n g in ee rin g  5101 a n d  5102. A n in tro 
d u c tio n  to tra n sp o r t  p hen o m ena  invo lv ing  
flu id  m echanics, h ea t, a n d  mass tran sfer. M r. 
S m i t h .

5304. A N A L Y S I S  OF U N I T  O P E R A T I O N S .
C red it 3 h rs. S pring . 2 Lect. 1 R ec. P rereq ., 
E n g in ee rin g  5303. A nalysis o f chem ical e n g i
n ee rin g  systems invo lv ing  several com ponents 
a n d  coup led  techn iques. E x tension  o f p rev ious 
s tud ies to tran s ien t an d  feedback  aspects of 
th e  u n i t  o pera tio n s. M r. S m i t h .

5353. U N I T  O P E R A T I O N S  L A B O R A T O R Y .
C red it 3 h rs. F all. Lect., R ec., a n d  L ab . P re 
req ., E n g in ee rin g  5304. T y p ic a l labo ra to ry  
exp e rim en ts  invo lv ing  u n it  o pera tio n s  e q u ip 
m en t. M essrs. H a r r i o t t  a n d  W e b e r .

5354. P R O J E C T  L A B O R A T O R Y .  C red it 3 
hrs. S pring. Special lab o ra to ry  p ro jec ts  invo lv 
in g  u n it  o pera tio n s  eq u ip m e n t. M essrs. H a r 
r i o t t  an d  W e b e r .

5503, 5504. C H E M I C A L  E N G I N E E R I N G
C O M P U T A T I O N S .  C red it 2 h rs. F all a n d  
sp rin g . T w o  class perio ds. P rereqs., o r  para lle ls , 
5303 a n d  5304 o r  eq u iv a len t. L ectures and  
advanced  p rob lem s in  flu id  flow a n d  h ea t 
tran sfer; heterogeneous e q u ilib r iu m ; d is ti l la 
tion ; gas abso rp tio n ; a n d  ex trac tio n . A selected 
n u m b er o f th e  less conven tional o pe ra tio n s  are  
also considered. M r. W e b e r .

5505. F L U I D  D Y N A M I C S  A N D  H E A T  
T R A N S F E R .  C red it 3 h rs. F all. 3 L ect. P re 
req ., 5303-4 o r  eq u iv alen t. A dvanced  topics in  
h e a t tran sfer. H ea t tran sfe r  u n d e r  unsteady- 
sta te  conditions; num erica l ap p ro x im a tio n  
m ethods; analogies am o n g  h ea t, m ass, an d  
m o m en tu m  tran sfer; h e a t tran sfe r  to  liq u id  
m etals; s im u ltan eou s h e a t a n d  m ass tran sfer, 
etc. P rim arily  fo r  g ra d u a te  s tud en ts . M r. S m i t h .



5506. D I F F U S IO N A L  O P E R A T I O N S .  C red it 
3 h rs . S pring . 3 Class periods. P re req ., 5503, 
5504, o r  eq u iv alen t. P rim arily  fo r g ra d u a te  
s tud en ts . A dvanced topics in  d is tilla tio n ; gas 
a bso rp tio n ; liq u id -liq u id  e x trac tio n ; a n d  d ry 
ing . M r. S c h e e l e .

5508, 5509. A P P L I E D  M A T H E M A T I C S  I N  
C H E M I C A L  E N G I N E E R I N G .  C red it 3 hrs. 
Fall a n d  sp rin g . (N o t  offered in  1961-1962.)  3 
Lect. P rereq ., 5304. T re a tm e n t an d  in te rp re ta 
tion  o f d a ta . O rd in a ry  d iffe ren tia l equ a tio n s. 
Series an d  n um erica l so lu tions. P a r tia l  d i f 
feren tia l equ a tio n s . F o u rie r  series; Bessel fu n c 
tions; L ap lace  transform s. C alcu lus o f finite  
differences. N um erica l so lu tions to  p a r tia l  d if 
feren tia l equ a tio n s. A pp lica tions to h ea t tran s
fer, mass tran sfer, d is tilla tio n , gas abso rp tio n , 
reac tio n  k inetics, a n d  catalysis. M r. Y o r k .

5605, 5606, 5607, 5608. D E S IG N  P R O J E C T .
C red it 2 h rs . F all a n d  sp ring . In d iv id u a l 
p rob lem s in  th e  design of chem ical processes 
a n d  p lan ts . E stim atio n  o f costs o f con stru c tion  
a n d  o p e ra tio n , v ar ia tio n  o f costs an d  profits 
w ith  p ro d u c tio n , e tc. Staff.
5609. O P E R A T I O N S  D E S I G N  M E T H O D S .
C red it 2 h rs . S pring . 2 Lect. D escrip tion  and  
discussion of chem ical process e q u ip m e n t for 
physical o p era tio n s, such as m ix in g  d iffusional 
separations, m echan ica l separations, h e a t tran s 
fer, size red u c tio n , e tc. E m phasis  is p laced  on 
eva lu atio n  of a lte rn a tiv e  m ethods o f ach ieving  
a desired  objective a n d  on  selection  an d  a r 
ran g em en t o f eq u ip m e n t fo r m ost econom ical 
o pe ra tio n . M r. S m i t h .

5621. P R O C E S S  A N D  P L A N T  D E S IG N .
C red it 2 h rs . F all. P rereqs., 5304, 5104. T ak e n  
s im u ltaneously  w ith  5746. T ec h n iq u es  a n d  case 
s tud ies in  chem ical process design in c lu d in g  
reactors a n d  sep a ra tin g  systems; o p tim iza tio n  
of p ip in g  a n d  e q u ip m en t; econom ic balance  
w ith in  process. C ost e stim atin g  fo r process u n its  
an d  p lan ts . C om m odity  survey an d  chem ical 
m ark e t research . O ra l a n d  w ritten  p re sen ta tio n . 
M r. Y o r k .

5622. P R O C E S S  A N D  P L A N T  D E S IG N .  
C red it 5 h rs . S pring . C o n tin u a tio n  o f 5621 a n d
5746. P la n t loca tion , process selection , process 
design, e q u ip m e n t design a n d  specifications; 
p la n t  layou t. Cost estim ates a n d  p ro fitab ility  
fo r a chem ical, p e tro leu m , o r  petrochem ical 
p ro d u c t. P ilo t p la n t o p era tio n s, research  
econom ics, p ro d u c t d eve lopm en t, techn ica l serv
ice, a n d  re la ted  com m ercia l aspects. O ra l and  
w ritten  p re sen ta tio n . M r. Y o r k .

5741. P E T R O L E U M  R E F I N I N G .  C red it 3 hrs. 
S pring . (N o t  offered in  1961-1962.)  3 Lect. 
P rereq ., 5304. A c ritica l analysis of the p ro c 

esses em ployed  in  p e tro leu m  refin ing . M r. 
W i e g a n d t .

5742. P O L Y M E R I C  M A T E R I A L S .  C red it 3 
h rs. F all. 3 L ect. P o lym eriza tion  reactions, 
m an u fa c tu re  a n d  p ro p e rtie s  o f sy n th etic  resins, 
fibers, p lastics, an d  ru b b e rs . M r. R o d r i g u e z .

5743. A D V A N C E D  P O L Y M E R I C  M A T E R I 
A L S .  C red it 3 h rs . S pring. P re req ., 5742. Spe
cial topics invo lv ing  ru b b e rs , fibers, a n d  p las
tics. M r. R o d r i g u e z .

5746. C H E M I C A L  E N G I N E E R I N G  E C O 
N O M IC S .  C red it 3 h rs. F all. 3 Lect. P rereq ., 
5304 o r  special perm ission. T ak e n  s im u ltan e 
ously  w ith  5621. T h e  econom ic aspects o f re 
search, d evelopm en t, m an u fa c tu rin g , an d  sales 
in  th e  chem ical in du strie s . M r. Y o r k .

5747. P R O C E S S  C O N T R O L .  C red it 3 h rs. 
Fall. 2 Lect. 1 L ab . P re req ., 5304. F requency 
response a n d  tran s ien t response o f process 
eq u ip m e n t. B rief d esc rip tio n  o f con tro l in 
stru m en ts . D esign of processes a n d  selection  of 
con tro lle rs  fo r desired  dynam ic  behav io r. M r. 
H a r r i o t t .

5748. F E R M E N T  A  T I O N  E N G I N E E R I N G .
C red it 2 h rs. S pring . (.N o t  of fered in  1961-  
1962.) 2 Lect. P rereqs., o r  p ara lle l courses. 
C hem istry  404 o r  408, a n d  any  course in 
m icrobio logy . A n advanced  discussion o f fe r
m en ta tio n  as a u n i t  process. T op ic s  include  
steriliza tion , a era tio n , a g ita tio n , a n d  c o n tin u 
ous fe rm en ta tio n . M r. F i n n .

5749. I N D U S T R I A L  M I C R O O R G A N I S M S .
C red it 1 h r. F all. (N o t  offered in  1961-1962.)  
1 Lect. P rereqs., o rg an ic  chem istry  a n d  phy si
cal chem istry . A  b rie f  in tro d u c to ry  course in 
m icrobiology fo r s tud en ts  w ith  a good b ack 
g ro u n d  in  chem istry . M r. F i n n .

5752. P O L Y M E R I C  M A T E R I A L S  L A B O R A 
T O R Y .  C red it 1 h r . S pring . 1 L ab . P rereq .,
5742. E xp e rim en ts  in  th e  fo rm atio n , ch a rac te r
iza tio n , fab rica tio n , an d  te stin g  o f  polym ers. 
M r. R o d r i g u e z .

5760. N U C L E A R  A N D  R E A C T O R  E N G I 
N E E R I N G .  C red it 2 h rs. S pring. 2 Lect. Fuel 
processing an d  isotope sep a ra tio n , rad ioactive  
w aste  d isposal, fue l cycles, ra d ia tio n  dam age, 
b iolog ical effects a n d  hazards, sh ie ld in g , pow er 
reactors. M r. V o n  B e r g .

5851. C H E M I C A L  M I C R O S C O P Y .  C red it 3 
h rs. E ith e r  te rm . 1 L ect. 2 L ab . P rereqs., o r  
p a ra lle l courses, C hem istry  403, 404 o r  407, 
408 a n d  Physics 123, 124 o r  special perm ission. 
M icroscopical e x am in a tio n  o f chem ical and  
techn ica l m ate ria ls , processes, an d  products. 
M easurem ents, p a rtic le  size d e te rm in a tio n , 
analyses o f m ix tu res , c rystallization , phase



changes an d  collo idal phenom ena , lens systems 
and  pho to m icro g rap h y . M r. M a s o n .

5853. M I C R O S C O P I C A L  Q U A L I T A T I V E  
A N A L Y S I S  ( I N O R G A N I C ) .  C red it 2 hrs. o r 
m ore. O ffered  on d em and  e ith e r  te rm . P rereq ., 
5851. L ab o ra to ry  periods to be a rran ged . 
L ab o ra to ry  p rac tice  in  th e  analysis o f inorgan ic  
substances c o n ta in in g  th e  m ore com m on e le 
m ents. M r .  M a s o n .

5859. A D V A N C E D  C H E M I C A L  M I C R O S 
C O P Y .  C red it 1 h r. o r  m ore. O ffered on d e 
m an d  e ith e r  te rm . P rereq ., 5851 an d  special 
perm ission. L ab o ra to ry  p rac tice  in special 
m ethods an d  special a pp lica tion s  o f chem ical 
m icroscopy. M r. M a s o n .

5900. S E M I N A R .  C red it 1 h r. Fall a n d  spring . 
G enera l chem ical eng in ee ring  sem in ar r e 
q u ire d  of a ll g ra d u a te  s tud en ts  m ajo rin g  in  
th e  field o f chem ical eng in eering . M r. R o d r i 
g u e z .

5901. R E S E A R C H  S E M I N A R .  C red it 1 h r. 
Spring. 1 Lect. R eq u ired  o f a ll s tud en ts  e n 
ro lled  in  th e  p redocto ral honors p ro g ram . An 
in tro d u c tio n  to th e  research  m ethods and  
techn iques o f chem ical eng in eering . M r. W i n d 
i n g .

5952, 5953, 5954. R E S E A R C H  P R O J E C T .  
C red it 2 h rs.; ad d itio n a l c red it by special p e r
m ission. F all an d  sp ring . P rereq ., 5304. R e 
search on  an  o rig in a l p ro b lem  in  chem ical 
eng in eering . Staff.
5955, 5956. S P E C IA L  P R O J E C T S  I N  C H E M 
I C A L  E N G I N E E R I N G .  C red it variab le . E ith e r  
te rm . R esearch  o r  s tud ies on  special p rob lem s 
in  chem ical eng in eering . Staff.

METALLURGICAL 
ENGINEERING
6110. C A S T I N G ,  W O R K I N G ,  A N D  W E L D ■ 
I N G  OF M E T A L S .  C red it 2 h rs. E ith e r  te rm . 
1 Lect. 1 L ab . A n e lem en ta ry  course covering 
th e  im p o r ta n t in d u s tr ia l  processes used in  the 
casting , h o t w ork ing , cold fo rm ing , a n d  w eld 
in g  o f  m etals. T h e  u tiliz a tio n  o f  m eta llu rg ica l 
processes in  o th e r  b ranches o f eng in eering  is 
stressed. M essrs. W e a r t  a n d  S p e n c e r .

6112. M E T A L S  T E C H N O L O G Y .  C red it 2 hrs. 
S pring . 2 L ect. P rereqs., 6110, 1243. A n
advanced  course fo r s tud en ts  in  m echan ical 
eng in ee ring  covering th e  m echan ica l and  
m eta llu rg ica l facto rs affecting  service behavior 
o f m etals u n d e r  sta tic  an d  dynam ic  load ing . 
S ubjects covered in c lu de  fa ilu re  c rite ria , b r i t t le  
f rac tu re , creep, e m b rittle m e n t, fa tig u e , an d  
corrosion. M r. S m i t h .

6201. P R O D U C T I O N  O F  M E T A L S .  C red it 3 
h rs. F all. 3 L ect. C ru sh in g , g rin d in g , and  
benefic ia tion  o f ores. R ed u c tio n  an d  refin ing  
o f m etals. P ro d u c tio n  o f com m ercia l m etals 
an d  alloys, in c lu d in g  a d e ta iled  study  o f  steel 
p ro d u c tio n . M r. G r e g g .

6202. T H E  N A T U R E  A N D  U T I L I Z A T I O N  
OF M E T A L S .  C red it 3 h rs . S pring . 2 Lect. 1 
R ec. A n in tro d u c tio n  to th e  n a tu re  o f m etals 
an d  alloys, th e ir  p ro p e rtie s  an d  eng in eering  
b ehav io r, to p rov ide  a basis for fu r th e r  in 
tensive study  o f m ate ria ls  science a n d  a p p lica 
tion . In  a d d itio n  to  a fu n d am en ta l trea tm e n t 
an d  system atic  c o rre la tion  o f  th e  p ro p e rtie s  
o f m eta llic  m ate ria ls , th e  physics, chem istry , 
a n d  technology of m elting , so lid ifica tion , p lastic  
d efo rm a tio n , h ea t trea tm e n t an d  pow der 
m eta llu rg y  a re  considered. R ela tio n sh ip s  b e 
tw een th e  in te rn a l s tru c tu re , th e  m echanical 
a n d  physical p ro p e rtie s , an d  the eng in eering  
a pp lica tion s  o f m ate ria ls  a re  stressed. M r. 
B u r t o n .

6251. M E T A L L U R G I C A L  E N G I N E E R I N G  
L A B O R A T O R Y .  C re d it 2 h rs. F all. 1 L ab. 
p eriod . E xp erim en ts  designed  to illu s tra te  u n i t  
processes used in  w in n in g  o f m eta ls, a n d  in  
p ro d u c tio n  of usefu l alloys. M r. G r e g g .

6252. M E T A L L U R G I C A L  E N G I N E E R I N G  
L A B O R A T O R Y . C red it 2 h rs . S pring . 1 Lect. 
1 L ab . C on curren tly  w ith  6202. L ab o ra to ry  e x 
p erim en ts  exem plify in g  m ethods o f m e ta llu rg i
cal ex am in a tio n , in c lu d in g  several o f th e  
m ethods for d e te rm in in g  m echanica l p ro p 
e rtie s  o f m ate ria ls . Processes fo r  m eltin g  a n d  
casting  m etals, h o t w ork ing  an d  cold  fo rm ing  
m etals, w eld ing  a n d  h ea t tre a tin g  ferrous a n d  
n on fe rro us alloys a re  considered. T h e  la b o ra 
to ry  p ro cedu res a n d  exp e rim en ts  w ill be re 
la ted  to  th e  c o n c u rre n t m ate ria l in  Course 
6202. In s tru c tio n  a n d  p rac tice  in  re p o r t  w ri t 
in g  is in c lu ded . M r. B u r t o n .

6255, 6256. M A T E R I A L S  OF C O N S T R U C 
T I O N .  C red it 3 h rs . each term . 3 L ect. P re 
reqs., o r  p a ra lle l courses. Physical C hem istry  
403, 404. A n in tro d u c to ry  p re sen ta tio n  o f th e  
n a tu re , p ro p e rtie s , trea tm e n t, a n d  ap p lica tio n s  
o f th e  m ore  im p o r ta n t m eta ls a n d  alloys, in 
c lu d in g  ex trac tiv e  a n d  physical m eta llu rg y  
a n d  b ehav io r u n d e r  service con d itio n s. N on- 
m eta llic  m ate ria ls , in c lu d in g  refrac to ries , ce
m en t, p ro tec tiv e  coatings, an d  p lastics, a re  also 
d iscussed. M essrs. M a s o n  an d  R o d r i g u e z .

6301. P R I N C I P L E S  O F  M E T A L L U R G I C A L  
E N G I N E E R I N G .  C red it 3 h rs. F a ll. 3 L ect. 
P re req . 6201. D iscussion a n d  calcu la tion s co n 
c ern ing  fuels, com b ustio n , fluid  flow, h ea t 
flow, roas ting  an d  s in te rin g , gas c lean in g , a n d  
a p p lica tio n  o f therm och em ica l d a ta  to  m e ta l
lu rg ical processes. M r. G r e g g .



6353. I N T R O D U C T O R Y  M E T A L L O G R A 
P H Y .  C red it 3 h rs. S pring. I L ect. 2 L ab . 
P re req ., 6202, 6255, o r perm ission  of th e  in 
s tru c to r . M icrostructu res o f alloys, as re la ted  
to com position , th e rm al h isto ry , a n d  physical 
p ro p e rtie s . P rep a ra tio n  o f specim ens; p rinc ip les  
a n d  use o f m eta llo g rap h ic  m icroscopes. M r. 
M a s o n .
6403. M E T A L L U R G I C A L  T H E R M O D Y N A M 
ICS.  C red it 3 h rs . F all. 3 Lect. A  discussion 
of therm od y nam ic  e q u ilib r ia  w ith  em phasis 
u po n  m eta llic  l iq u id  an d  solid  so lu tions. T o p 
ics considered in c lu de  b ina ry , te rn a ry , an d  
q u a te rn a ry  phase  d iag ram s; therm od y nam ic  
p ro b a b ility  an d  d iso rd er  in  crystals; p a r tia l  
an d  in te g ra l m o la r p ro p ertie s  o f so lu tions an d  
th e ir  app lica tions; exp e rim en ta l m ethods used 
in  d e te rm in in g  th erm odynam ic  p aram ete rs . M r. 
S p e n c e r .

6404. M E T A L L U R G I C A L  T H E R M O D Y N A M 
ICS.  C red it 3 h rs. S pring . 3 L ect. T op ics 
considered  in c lu de  th e  e q u ilib r iu m  constan t; 
th e  p a r ti t io n  fun c tion ; phase  field bou n d aries  
in heterogeneous systems; chem ical s tab ility  
o f ceram ic m ateria ls ; m etastab le  phases; zone 
p u rifica tion ; vacuum  m eta llu rg y ; reac tive  a t 
m ospheres; o rd e r-d iso rd e r p henom ena  in  a l 
loys; su rface therm odynam ics. M r. S p e n c e r .

6411, 6412. P H Y S I C A L  M E T A L L U R G Y .
C r e d i t  3 h r s .  F a l l  a n d  s p r i n g .  P r e r e q . ,  6353. 
D e t a i l e d  d i s c u s s i o n  o f  p l a s t i c  d e f o r m a t i o n ,  r e 
c r y s t a l l i z a t i o n  a n d  g r a i n  g r o w t h ,  d i f f u s i o n  i n  
a l l o y s ,  p r e c i p i t a t i o n  f r o m  s o l i d  s o l u t i o n ,  a n d  
t r a n s f o r m a t i o n  m e c h a n i s m s  i n  h e a t  t r e a t m e n t .  
M r .  W e  a r t .

6415. P R I N C I P L E S  OF M A T E R I A L S  P R O C 
ESSING .  C red it 3 h rs. Fall. 2 Lect. 1 Rec. 
P rereqs., 6202, 6353. A n advanced  course re la t 
in g  basic a n d  a p p lied  sciences to  m ate ria ls  
processing a n d  technology. Inc lu des a  c ritical 
s tud y  o f selected casting , m eta l fo rm in g  an d  
w ork ing , w eld ing , a n d  pow der m eta llu rg y  
processes. E m phasis  is p laced  on  scientific a n d  
eng in eering  p rin c ip le s  ra th e r  th a n  in d u s tria l 
techn iques: a lloy ing , h e a t tran sfer, a n d  so lid i
fication  in  fou n d ry  o pera tions; c rite ria  for 
p lastic  flow in  m eta l w ork ing  processes; d is 
to rtio n , res id ua l stress a n d  h ea t effects in  
w elding; com pacting  an d  s in te rin g  in  pow der 
m eta llu rgy ; ch ip  fo rm atio n  a n d  tool forces in  
m ach in ing . M r. B u r t o n .

6452. E X P E R I M E N T A L  P H Y S I C A L  M E T A L 
L U R G Y .  C red it 3 h rs. Spring. L abs, w ith  
conferences. T h eo ry  a n d  m e ta llu rg ica l a p p lic a 
tion  of X -ray  d iffrac tion , a n d  exp erim en ts  to 
i llu s tra te  th e  im p o rta n t phen o m ena  of physical 
m eta llu rg y  a n d  techn iques fo r  th e ir  in vestig a
tion . D e te rm in a tio n  of crystal s tru c tu re , la ttice  
p aram ete rs , p re fe rred  o rien ta tio n s , sing le  crys

ta l o rie n ta tio n , o rd e r-d iso rd e r transfo rm atio ns 
by  X -ray  d iffrac tio n  techn iques. Special p ro b 
lem s in  X -ray  m eta llo g rap h y . M r. B u r t o n .

6503. S E R V I C E  B E H A V I O R  OF M E T A L S .
C re d it 3 h rs. F all. 3 class periods. P rereq ., 6412. 
M eta llu rg ica l an d  m echanica l facto rs govern
in g  th e  selection  o f m eta ls  fo r  various services. 
A nalysis o f service req u irem en ts , an d  th e  selec
tion  a n d  fab rica tio n  of m eta ls to fu lfill such 
req u irem en ts ; analysis o f service fa ilu res of 
m eta ls a n d  rem edies fo r such failu res; an d  
stud y  o f  th e  m erits  a n d  lim ita tio n s  o f m ate ria ls  
app lica tion s  in  ex is ting  p ro d u cts  an d  e q u ip 
m en t. M r. S m i t h .

6504. U N I T  P R O C E S SE S  I N  M E T A L L U R G Y .
C re d it 3 h rs . F all. 1 L ect. a n d  1 L ab . p eriod  
w ith  rep o rts . P rereqs., 6201, 6251, 6301. E x 
p e rim en ta l study  o f im p o r ta n t processes in  
m eta llu rg y , in c lu d in g  g en e ra tio n  o f fu rn ace  
a tm ospheres, fu rn ace  design an d  perfo rm ance, 
d e te rm in a tio n  of ra tes  o f h ea tin g  a n d  cooling, 
a n d  elec trochem ical o pera tio n s. R ep o rts  based 
o n  th e  e x p e rim en ta l d a ta , d iscussing p rinc ip les  
involved in  th e  o p era tio n s, a re  an  im p o rta n t 
p a r t  o f  th e  course. M r. G r e g g .

6506. M E T A L L U R G I C A L  D E S IG N .  C red it 2 
hrs. Spring. P re req ., 6503. A sem in ar course 
u sin g  a m odified  case-history  a p p ro ach  to 
p rob lem s a n d  c u rre n t developm en ts in  m e ta l
lu rg ica l eng in eering . M r. S m i t h .

6553, 6554. S E N I O R  P R O J E C T .  C red it 2 hrs. 
F all an d  sp rin g . R esearch  on  an  o rig in a l p ro b 
lem  in  m eta llu rg ica l eng in eering . Staff.
6555, 6556. A D V A N C E D  P R O J E C T .  C red it as 
a rran g ed . F all a n d  sp rin g . Staff.
6601. M E T A L L U R G I C A L  T H E O R Y  A N D  
P R A C T I C E .  C red it 4 h rs . F all. 3 L ect. 1 L ab. 
P rereqs., therm odynam ics, a n d  g ra d u a te  o r 
sen io r s tan d in g . P rep ares s tud en ts  m ajo rin g  in 
fields o th e r  th a n  m eta llu rg y  fo r  g ra d u a te  
courses in  m eta llu rg y , a n d  fam iliarizes them  
w ith  m e ta llu rg ica l labo ra to ry  techn iques. 
T op ic s  in c lu ded  a re  phase  e q u ilib r iu m , th e r 
m odynam ics o f h eterogeneous m eta llu rg ica l 
systems, im perfec tions in  m eta ls, m ic ro stru c 
tu re , m echan ica l p ro p e rtie s  o f alloys, a n d  
phase  tran sfo rm atio ns . A  su b s ta n tia l a m o u n t 
o f rea d in g  w ill be in co rp o ra ted  in to  th e  course. 
M r. S p e n c e r .

6620. A D V A N C E D  F O U N D R Y  E N G I N E E R 
I N G .  C re d it 3 h rs . F all. P re req ., 6415. O ffered 
on  d em and . 3 class periods in c lu d in g  special 
labo ra to ry  s tud ies, c ritica l study  of foundry  
technology, a n d  th e  m e ta llu rg ica l fea tu res of 
cast m etals. L ab o ra to ry  investiga tion  o f spe
cial fou n d ry  process an d  procedures. M r. B u r 
t o n .



6624. K I N E T I C S  OF M E T A L L U R G I C A L  R E 
A C T I O N S .  C red it 3 h rs. Spring. 3 Lect. P re 
req ., 6403 o r  equ iv . D esigned  fo r advanced  
u n d e rg ra d u a te  s tud en ts  in  th e  m eta llu rgy- 
m ate ria ls  a rea  a n d  fo r b eg in n in g  g ra d u a te  s tu 
d en ts  w ith  lim ite d  b ack gro u nd  in  th e  a rea . 
T op ics considered  in c lu de  k inetics o f gases and  
p a r tia l  p ressure  m easurem ents; em p irica l t r e a t
m en t o f reac tio n  ra tes  an d  app lica tion s; A rr 
h en ius equ a tio n ; tran s itio n  s ta te  theory; 
n uc lea tio n  theory; d iffusion; in tro d u c tio n  to 
irreversib le  processes. A pp lica tion s in c lu de  cor
rosion , rec ry sta lliza tio n  an d  g ra in  g row th , 
so lid ification , a n d  phase  tran sfo rm atio ns . M r. 
S p e n c e r .

6625. T H E O R Y  OF R E A C T I O N  R A T E S  I N  
S O L ID S .  C red it 3 h rs. Spring. 3 Lect. P rereq ., 
454, 6403. T h e  theory  o f abso lu te  ra te  p ro c
esses is p resen ted  in  d e ta il w ith  reference  to 
th e  k inetics a n d  therm odynam ics o f physical 
a n d  chem ical changes p rim a rily  in  m etals. 
R ates o f physical an d  chem ical processes are  
considered  from  first p rinc ip les , u tiliz in g  such 
fu n d am en ta l p ro p e rtie s  as a tom ic  con figu ra
tions, d im ensions, a n d  in te ra to m ic  forces of 
th e  rea c tin g  m olecules. T h e  ana ly tica l d esc rip 
tio n  is in tro d u c e d  in  term s o f s ta tis tica l m e
chan ics, th e  A rrh en iu s  eq u a tio n , p o te n tia l 
energy  surfaces, p ro p e rtie s  o f th e  ac tivated  
com plex  an d  th e  b ehav io r o f tran s itio n  states. 
Q u a n tita tiv e  ap p lica tio n s  a re  developed in 
term s o f  a tom ic  m echanism s w ith  reference 
to  tran sp o r t  a n d  tran sfo rm atio n  processes in  
m eta ls such as d iffusion , n u c lea tio n  and  
g ro w th , creep, p re c ip ita tio n  a n d  o th e r  physical 
an d  chem ical so lid -sta te  processes. T h e  course 
is d irec ted  tow ard  g ra d u a te  s tud en ts  an d  
advanced  eng in eering  u nd e rg ra d u a tes  con 
cerned  w ith  th e  ap p lica tio n  o f physical- 
m ath em a tica l concepts to th e  in te rp re ta tio n  of 
ra te  processes in  m etals. M r. R h o d i n .

6651. A L L O Y  S T E E L S .  C red it 2 h rs. Lect. 
F all. P rereq ., perm ission  of th e  in stru c to r. 
S tudy o f th e  basic effects o f a lloy ing  on  the 
s tru c tu re  a n d  p ro p e rtie s  o f steels, a n d  th e  a p 
p lica tio n  of th is  know ledge to  th e  design of 
m od ern  h ig h -s tren g th , stain less, o r  h ea t-re 
s istan t steels an d  o f steels fo r tools an d  dies. 
M r. S m i t h .

6661. M E T A L S  A T  H I G H  T E M P E R A T U R E S .
C red it 2 h rs. L ect. F all. O ffered on  dem and . 
P rereq ., perm ission  o f th e  in stru c to r . E v a lu a 
tion  a n d  a p p lica tio n  of m eta ls fo r use a t  
service tem p era tu res . E m phasis is p laced  on  
n a tu re  o f creep flow a n d  fra c tu re  a t  e levated  
tem p era tu res . A tte n tio n  is also p a id  to scaling, 
m eta llu rg ica l in stab ility , and  various physical 
p ro p erties. M r. S m i t h .

6671. P R I N C I P L E S  OF P O W D E R  M E T A L 
L U R G Y .  C re d it 3 h rs . F all. O ffered  on  d e 
m an d . 2 L ect. a n d  one 2V^-hour lab . each 
week. F o llow ing  b rie f  con sidera tio n  o f in 
d u s tr ia l  pow d er-m eta llu rgy  eq u ip m e n t, in 
c lu d in g  d ies, presses, a n d  s in te r in g  furnaces, 
a n d  in d u s tr ia l  ap p lica tio n s  such as porous 
p ro d u cts , p e rm an e n t m agnets , refrac to ry  m e 
tals, cem ented  carb ides, cerm ets, e tc., the 
theo ry  o f pow der m e ta llu rg y  is trea ted  c r i t i 
cally. E m phasis  is on th e  theo ries  o f com p ac t
in g  a n d  s in te rin g , d iffu sional processes, and  
surface chem istry . T h e  theo ries, app lica tion s , 
a n d  lim ita tio n s  o f h o t p ressing  a re  exam in ed  
c ritically . L ab o ra to ry  e x p e rim e n ta tio n  is p r i 
m arily  concerned  w ith  fu n d a m e n ta l in ves tig a 
tion  of com pacting , b o n d in g , s in te rin g , h o t 
pressing , in filtra tio n  o f p oro u s netw orks, etc. 
L ab o ra to ry  s tud ies o f su rface chem istry  and  
su rface  a c tiv a tio n  a re  in c lu ded . M r. B u r t o n .

6710. T R A N S P O R T  P R O C E SSE S .  C re d it 3 
h rs . S pring . 3 L ect. P re req ., consent o f i n 
s tru c to r . A survey o f th e  tra n sp o r t  o f m a tte r  
a n d  energy in  condensed systems w ith  e m 
phasis o n  m eta llic  solids. T h e  phenom enology  
a n d  theo ries  o f d iffusion ; b o u n d a ry  a n d  surface 
d iffusion . E lec trica l a n d  th erm al conduction . 
Special cases invo lv ing  m ore  th an  one process. 
M r. W e a r t .

6731. X - R A Y  M E T A L L O G R A P H Y  I .  C red it 
3 h rs. F all. P re req ., p rin c ip le s  o f  l ig h t m e ta l
lo graph y , X -ray  d iffrac tio n , a n d  c ry s ta llo g ra 
p h y  X -ray  theo ry , sca tterin g , in ten s ity  of 
coh eren t reflection. T h e o ry  a n d  e x p e rim en ta l 
techn iques for film  an d  c o u n te r  m ethods in 
c lud ing  pow der, L aue , W eissenberg . Stereo- 
g ra p h ic  p ro jec tio n , pole  figures, analysis of 
W id m a n n sta tten  s tru c tu re , g ra in  o rie n ta tio n  
by su rface  traces, e tch  p its , X -ray  p a tte rn . 
R ecip rocal la ttice , o sc illa tin g  a n d  ro ta tin g  
crystal m ethods. D iffrac to m eter technology. 
L ec ture , g ro u p  discussion, an d  labo ra to ry  
p rac tice  w ill be in c lu ded . M r. N e w k i r k .

6732. X - R A Y  M E T A L L O G R A P H Y  I I .  C red it 
3 h rs . S pring . P re req ., 6731 o r  equ iv alen t. 
Stress m easu rem en t by X -rays. S tru c tu res  of 
m eta ls a n d  alloys. D e te rm in a tio n  o f s tru c tu res . 
D iffuse sca tte rin g  effects. N e u tro n  a n d  e lec tron  
d iffrac tion . O bservation  o f su b s tru c tu re  in  
crystals. X -ray  fluorescence an d  ab so rp tio n  
analysis. C rystallog raphy  of phase  tran s fo rm a 
tions; a llo trop ic , p re c ip ita tio n , o rd er-d iso rd er. 
M r. N e w k i r k .

6872. N U C L E A R  M A T E R I A L S  T E C H N O L 
O G Y .  C red it 2 h rs. S pring . 2 Lect. P rod u ctio n  
of fissile, source m ate ria ls , a n d  o th e r  m a te 
rials  used in  n u c lea r  reactors. B ehavio r o f m a 
teria ls in  n uc lear reac tors, in c lu d in g  d e te r i
o ra tio n  by corrosion  a n d  rad ia tio n . P rob lem s



involved w ith  respect to  fuel elem ents. F a b r i
ca tio n  of rea c to r  a n d  reac to r com ponents. M r. 
G r e g g .

6962, 6963. G R A D U A T E  S E M I N A R .  C red it 1 
h r. F all an d  sp rin g . T h e  objectives o f  th is  
sem in ar a re  ( 1 ) to  p rov ide  a fo ru m  in  w hich  
subjects a t  th e  fo re fro n t o f m eta llu rg ica l sci
ence an d  eng in eering  can be effectively d is
cussed; (2) to  develop th e  s tu d e n t's  a b ility  to 
com m unica te  techn ical ideas effectively th ro u g h  
o ra l p resen ta tio n s; a n d  (3) to give th e  s tu d e n t 
p rac tica l experience  in  o rg an iz in g  a n d  con
d u c tin g  efficient techn ica l m eetings. M r. N e w 
k i r k .

6980. R E S E A R C H  I N  M E T A L L U R G I C A L  
E N G I N E E R I N G .  F a ll a n d  sp ring . C red it as 
a rran ged . T hesis  research  u n d e r  g u id ance  of 
a m em ber o f th e  staff. Staff.

AERONAUTICAL 
ENGINEERING
7101. M E C H A N I C S  OF A I R P L A N E S  A N D  
M IS S IL E S  I .  C red it 3 h rs . F all. P re req ., e n g i
n ee ring  m echanics. Physics o f th e  a tm osphere , 
p ro p erties  o f gases an d  fluids; s im ila rity  laws. 
Inv iscid  incom pressib le  flow; m o m en tu m  m e th 
ods; vortices; in tro d u c tio n  to  a irfo il an d  w ing  
theo ry . Basic p ro p e rtie s  o f com pressib le  flow 
a t  subsonic, transon ic , a n d  superson ic  speeds. 
In tro d u c tio n  to th e  m ethods o f viscous flow 
theory; viscous d rag ; e x p e rim en ta l m ethods. 
E stim atio n  o f a irp lan e  an d  m issile p erfo rm 
ance.
7102. M E C H A N I C S  OF A I R P L A N E S  A N D  
M IS S IL E S  I I .  C red it 3 h rs. S pring. P rereq ., 
7101. R ocket p ro p u ls io n , e lec tric  an d  pho to n  
pro p u lsio n  devices. P erfo rm ance  o f  space ve
hicles. M u ltip le  s tag in g  a n d  o p tim iza tio n  ca l
cu la tion . O rb its  in  cen tra l force fields, p e r
tu rb a tio n s . Solar sailing . R ela tiv is tic  effects. 
D ynam ics o f lo n g itu d in a l m o tio n , s tab ility , 
e stim atio n  o f s tab ility  derivatives. G enera l 
rig id -bo d y  m otion  an d  acce le ra ting  coo rd ina te  
systems; la te ra l s tab ility , response p rob lem s, 
au to m a tic  controls.
7203. G A S D Y N A M I C S  I .  C red it 3 h rs. F all. 
P re req ., eng in eering  therm odynam ics. T h e rm o 
dynam ics o f gases a n d  gas m ix tu res , o n e 
d im ensio n al gasdynam ics, acoustics a n d  wave 
m otion , m eth od  o f characteristics, effects of 
viscosity an d  con ductiv ity , in tro d u c tio n  to 
m agnetohydrodynam ics. M r. T u r c o t t e .

7204. G A S D Y N A M I C S  I I .  C red it 3 h rs . Spring. 
P re req ., 7203 o r  8121. C oncepts from  k ine tic  
theory  a n d  s ta tis tica l m echanics, d eriv a tio n  of 
fun d a m e n ta l equ a tio n s  a n d  tran sp o r t  p ro p 

erties. T u rb u le n ce . F ree-m o lecu lar flows. Aero- 
th erm och em istry . M r. T u r c o t t e .

7206. I N T R O D U C T I O N  T O  M A G N E T O H Y 
D R O D Y N A M I C S .  C red it 3 h rs . S pring . P re 
req ., 7203. R eview  o f  e lec trodynam ics, con 
d uc tion  o f e lec tric ity  in  gases, equ a tio n s  of 
m otion  o f m agnetohydrodynam ics, so lu tions fo r 
special cases an d  u n d e r  various a p p ro x im a 
tions, m ag n eto h yd rod y n am ic  waves, phenom ena 
in  rarefied  gases. M r. R e s l e r .

7207. D Y N A M I C S  OF R A R E F I E D  GASES.
F all. C red it 3 h rs . S tudies o f  flow prob lem s 
invo lv ing  gases in  th e  reg im e w here th e  m ean  
free  p a th  becom es com p arab le  to  p e rtin e n t 
body dim ensions; tran s itio n  betw een  co n tin 
u u m  an d  free-m olecu le flow regim es. M r. S h e n .

7208. H Y P E R S O N I C  F L O W  T H E O R Y .  C red it 
2 h rs. S pring . P rereqs., 7301, 7303. G eneral 
fea tu res o f hyperson ic  flow; th e  ro le  p layed by 
th e  ra tio  o f specific heats; n o rm al, o b liq u e  a n d  
curved  shock rela tions; vortic ity  an d  shock 
cu rv a tu re ; ir ro ta tio n a l sm all-d is tu rb an ce  sim il
itu d e , th e  p rin c ip le  o f equ ivalence; blast-w ave 
analogy; N ew ton ian  theo ry  w ith  shock-layer 
s tru c tu res ; o p tim u m  bodies; bou n d ary -lay er 
hypersonic-flow  in te rac tio ns; real-gas effects.
7301. T H E O R E T I C A L  A E R O D Y N A M I C S  I.
C red it 3 h rs . Six h ou rs  a  week d u r in g  th e  
first h a lf  o f th e  fall te rm . P re req ., d iffe ren tia l 
equ a tio n s , in te rm e d ia te  m echanics o r  in tro d u c 
tion  to th eo re tica l physics. In tro d u c tio n  to 
th eo re tica l hydrodynam ics. Id e a l fluids. T h e  
boundary -va lue  p rob lem s o f steady a n d  n o n 
steady two- a n d  th ree -d im en sio n a l p o te n tia l 
flows w ith  special a tte n tio n  to  flows p ro d u ced  
by th e  m otion  o f so lid  bodies. V ector m ethods 
an d  com plex variab le  a re  used extensively.
7302. T H E O R E T I C A L  A E R O D Y N A M I C S  I I .
C red it 3 h rs. S pring. O n  d em and . P rereqs., 
7301, 7303. W in g  theory; th in -a irfo il theory, 
tw o-d im ensional a irfo il theo ry . P ra n d tl  w ing  
theo ry , lif t in g  surfaces, general m u ltip le  
theo ry , n on sta tio n ary  w ing  theo ry . C orrection  
fo r com pressib ility  (linearized  theory). W ing  
theo ry  fo r superson ic  speeds; source an d  sink  
m ethods an d  extensions, conical-flow  m ethods, 
n o n sta tio n ary  cases.
7303. T H E O R E T I C A L  A E R O D Y N A M I C S  I I I .
C re d it 3 h rs . S i x  hou rs a week d u r in g  th e  
second h a lf  o f th e  fa ll te rm . P rereqs., 7204, 
7301. T h e  aerodynam ics o f com pressib le  fluids; 
eq u a tio n s  o f m otion , sm a ll-p e rtu rb a tio n  theory  
(subsonic a n d  supersonic); Janzen-R ey leigh  
theo ry , th e  h o d o g ra p h  m ethods, th e  l im itin g  
line , th e  m eth od  o f  characteris tics , P ran d tl-  
M eyer flow, hyperson ic  flow. M r. S e a r s .
7304. T H E O R E T I C A L  A E R O D Y N A M I C S  IV .  
C red it 3 h rs . Spring. P re req ., 7301. T h e  ae ro 



dynam ics o f viscous fluids; th e  b ou n d ary  layer, 
h ea t tran sfer, fu n d am en ta ls  o f boun d ary -lay er 
s tab ility . T u rb u le n c e , th e  fun d am en ta ls  of 
iso tro p ic  tu rb u len ce . E x p e rim en ta l m ethods.
7801. R E S E A R C H  I N  A E R O N A U T I C A L  E N 
G I N E E R I N G .  (C red it to be a rran ged .) P rereq ., 
adm ission  to  th e  G ra d u a te  School o f  A ero 
n au tica l E ng in ee rin g  an d  app ro va l o f th e  
D irec to r. In d e p en d en t research  in  a field of 
a e ro n au tica l science. Such research  m ust be 
u n d e r  th e  g u id ance  o f  a m em ber o f th e  staff 
a n d  m ust be o f a scientific charac te r.
7901. A E R O N A U T I C A L  E N G I N E E R I N G  
C O L L O Q U I U M .  C red it 1 h r . P rereq ., a d m is 
sion to  th e  G ra d u a te  School o f A eronau tica l 
E n g in ee rin g . L ectures by staff m em bers, g ra d 
u a te  s tud en ts , personnel o f C ornell A ero n a u ti
cal L ab o ra to ry , an d  v isitin g  scientists on  topics 
o f in te re s t in  ae ro n au tica l science, especially 
in  connection  w ith  new  research .
7902. A D V A N C E D  S E M I N A R  I N  A E R O N A U 
T IC S .  C red it 2 h rs. P re req ., app ro va l o f the 
D irecto r.

ENGINEERING PHYSICS
8051 a n d  8052. P R O J E C T .  T e rm s  9 and  10. 
C red it 3 hrs. Fall a n d  sp ring . In fo rm a l study  
u n d e r d irec tio n  of a m em ber o f th e  U niversity  
staff. T h e  objective is to  develop self-reliance 
a n d  in itia tiv e , as well as to g ain  experience 
w ith  m ethods o f a tta c k  an d  w ith  over-all 
p lan n in g , in  th e  carry in g  o u t o f a special 
p ro b lem  re la ted  to th e  s tu d e n t’s field of 
in te rest. T h e  choice o f a p ro b lem  is to be 
m ade by th e  s tu d e n t in  con su lta tion  w ith  
m em bers o f th e  staff.
8090. I N F O R M A L  S T U D Y  I N  E N G I N E E R 
I N G  P H Y S IC S .  F a ll o r sp ring . L ab o ra to ry  o r 
th eo re tica l w ork in  any b ran ch  o f eng in eering  
physics u n d e r th e  d irec tio n  o f a m em ber of 
th e  staff. H ou rs to  be a rran ged .
8121-8122. C L A S S IC A L  T H E R M O D Y N A M I C S .
C red it 3 h rs. T h ro u g h  th e  year. 3 R ec. P r i
m arily  fo r can d ida tes  fo r th e  degree o f B ach
e lo r o f E n g in ee rin g  Physics. In tro d u c tio n  to 
classical therm odynam ics, k ine tic  theory  of 
gases, a n d  s ta tis tica l m echanics. A pp lica tion  to 
physical a n d  eng in eering  p rob lem s. M r. R e s l e r .

8131. M E C H A N I C S  OF C O N T I N U A .  C red it 
3 h rs. S pring. 3 Lect. P rereq ., M ath . 616, 622 
o r  perm ission o f  th e  in s tru c to r . Stress and  
s tra in  tensors; fu n d am en ta l eq u a tio n s  o f m o 
tion  in  con tinuous m ed ia; generalized  e q u a 
tio n  o f state; a pp lica tion s  to special topics of

general an d  eng in ee ring  in te re s t in  e lastic ity , 
wave p ro p ag a tio n , v ib ra tio n , incom pressib le  
an d  com pressib le  fluids, viscous flow, etc. M r. 
S e a r s .

8252. S E L E C T E D  T O P I C S  I N  P H Y S IC S  OF  
E N G I N E E R I N G  M A T E R I A L S .  C re d it 3 h rs. 
Fall te rm . P rim a rily  fo r fifth  year s tud en ts  
in  eng in ee ring  physics; o th e rs  w ith  consen t o f 
in stru c to r . S em inar-type  discussion o f a n u m 
b er o f special topics in  th e  field o f eng in ee ring  
m ate ria ls , such as p las tic  an d  rheo log ical p ro p 
erties; d ie lec tric  an d  m ag n etic  behav io r; sem i
conductors; rad ia tio n  dam age , e tc. E m phasis 
is given to th e  in te rp re ta tio n  of th e  p henom ena  
in  l ig h t o f m od ern  theo ries  in  physics o f  solids 
a n d  liq u id s  an d  th e ir  im p ac t on  th e  e n g in ee r
ing  app lica tion s . C u rre n t li te ra tu re  is in c lu ded  
in  th e  assignm ents. Staff.
8262. P H Y S IC S  O F  S O L I D  S U R F A C E S .  C red it 
3 h rs . S pring . (G iven in  a lte rn a te  years.) 2 
Lect. a n d  1 S em inar. P rim arily  fo r g ra d u a te  
s tud en ts  an d  seniors in  so lid  s ta te  physics an d  
eng in ee ring  science. A n in tro d u c to ry  review  of 
recen t advances in c u rre n t theo ries o f surfaces 
associated  w ith  condensed systems. A pp lica tions 
to  th e  in te rp re ta tio n  o f m echanism s involved 
in  e lec tro n  em ission, phase  tran sfo rm atio ns , 
fric tion  an d  w ear, o x id a tio n  an d  corrosion. 
M r. R h o d i n .

8301. I N T R O D U C T I O N  T O  A T O M I C  A N D  
N U C L E A R  P H Y S IC S .  C red it 3 h rs. F all. 3 
L ect. P rereqs., Physics 124 o r  126 o r  128, 
a n d  calcu lus th ro u g h  d iffe ren tia l equ a tio n s . 
P rim arily  for s tud en ts  in  n u c lea r eng in eering . 
C oncepts o f a tom ic  s tru c tu re  o f m a tte r; fu n d a 
m en ta ls  o f q u a n tu m  theo ry  and  ap p lica tio n s  
to  s tru c tu re  o f a tom s, m olecules, a n d  n uc le i. 
C oncepts o f n u c lea r reac tions a n d  th e ir  r e la 
tion  to  n uc lear rea c to r  p rob lem s, in c lu d in g  
th e  cha in  reac tio n . M r. F i s h e r .

8311. N U C L E A R  A N D  R E A C T O R  P H Y S IC S .
C red it 3 h rs. S pring. 3 L ect. P re req ., Physics 
214 o r  243. N u c lea r  p artic les , n u c lea r s tru c tu re , 
nuc lear reactions; charac te ris tics  o f p a rtic le  
accelerato rs; p ro p e rtie s  o f  n eu tron s , in te ra c 
tions o f  n eu tro n s  w ith  m a tte r, n u c lea r  fission; 
e lem en ta ry  reac to r theo ry , types o f reac tors, 
reac to r design  prob lem s; in stru m e n ts  fo r p a r 
ticle de tec tio n  an d  reac to r con tro l. M r. C l a r k .

8312. R E A C T O R  T H E O R Y  I .  C re d it 3 h rs. 
F all. 3 Lect. A n  en la rg e m en t o f  8311, w ith  
g re a te r  em phasis on  theo re tica l aspects o f  r e 
ac to r design. Review  of n e u tro n  in te rac tio ns , 
reac to r systems, d iffusion  an d  slow ing dow n 
o f n eu tron s , b are  reac to r c ritica lity . M r. L a- 
m a r s h .

8313. R E A C T O R  T H E O R Y  I I .  C re d it 3 h rs . 
S pring . 3 Lect. C o n tin u a tio n  o f 8312. R eflected



reactors an d  g ro u p  theo ry , c ritic a lity  o f h e te r
ogeneous systems, e x p e rim en ta l d e te rm in a tio n  
o f reac to r c ritica lity , tim e  b eh av io r o f reac tors, 
reac to r con tro l. M r. L a m a r s h .

8321. P R I N C I P L E S  OF T H E R M O N U C L E A R  
P O W E R .  C red it 2 h rs. F all. 2 L ect. P rereq ., 
8311 o r  Physics 214 o r  Physics 244. A n  in tro 
d uc to ry  course concerned  p rim a rily  w ith  p hy si
cal p rob lem s involved in  c u rre n t th e rm o n u c lear 
research . T op ics in c lu d ed  a re  cross-sections of 
fusion reactions; theory  o f b ina ry  reactions; 
ra d ia tio n  processes; m icroscopic processes in  
plasm as; m agnetohydrodynam ics; p rob lem s of 
p lasm a confinem ent; p re sen t concepts o f th e r 
m on u clear pow er reactors. M r. L a m a r s h .

8341. N U C L E A R  A N D  C O S M IC  C H E M 
I S T R Y / P H Y S I C S .  C red it 3 h rs. F all, a lte rn a te  
years. P rim arily  for g ra d u a te  s tud en ts; open  to 
u n d e rg rad u a tes  by consent o f in s tru c to r . A 
discussion o f th e  p ro p e rtie s  o f n ucle i; r a d io 
active decay a n d  m easurem ents; n u c lea r reac 
tions; c rea tio n  of th e  e lem en ts  a n d  nuclide  
abundances; cosm ic rays a n d  th e ir  in te rac tio ns  
w ith  m eteorites; n uc lear cosm ochronology. M r. 
F i s h e r .

8342. R E A D I N G  C O U R S E  I N  R A D I O C H E M 
I S T R Y .  C red it 2 h rs . S pring . P rim arily  for 
g ra d u a te  s tud en ts  a n d  seniors. R ead ing  assign
m ents w ill be m ade in  th e  general field of 
rad iochem istry . T h e  g ro u p  w ill m eet for d is
cussions a t  th e  convenience of th e  g ro u p , pos
sibly fo r two h ou rs  every o th e r  week. T h e  
course w ill be s lan ted  tow ards th e  in terests 
o f th e  stud en ts  a n d  m ay in c lu de  such topics 
as n uc lear fission, rad io ch em istry , n u c lea r con 
cepts in  geochem istry , n eu tro n  activ a tio n  a n a l
ysis, b e ta  decay stud ies, ra d ia tio n  chem istry , 
h o t-a to m  chem istry , b iolog ical effects o f ra d ia 
tion , cosm ic chem istry , n u c lea r  reactions, 
n eu tr in o  searches, e lem en ta l abun d an ces, tracer 
techn iques, an d  app lica tion s  in  various fields. 
M r. F i s h e r .

8351. N U C L E A R  M E A S U R E M E N T S  L A B 
O R A T O R Y .  C red it 3 h rs . E ith e r  te rm . T w o  

h r . a fte rn o o n  periods. P re- o r  co-req., 
8311. Some twenty-five d iffe ren t experim ents  
a re  ava ilab le  in  th e  fields o f n u c lea r a n d  reac 
to r physics an d  eng in eering . A m ong these are  
experim ents  in  n uc lear ra d ia tio n  d etec tio n  and  
abso rp tio n ; in  p ro p e rtie s  o f ra d ia tio n  d e tec 
tors an d  specialized  e lec tron ic  c ircu its  used in  
co u n tin g  an d  rea c to r  con tro l; in  in te rac tio ns  
o f n eu tro n s  w ith  m a tte r, especially  m o d e ra 
tion , d iffusion, ab so rp tio n , a n d  sca tterin g ; in  
chem ical separations a n d  in  casting  a n d  m e ta l
lu rg ica l e x a m in a tio n  of u ra n iu m . E xp erim en ts  
on  a subcritica l rea c to r  a n d  th e  T R IG  A reac to r 
a re  in c lu ded . T h e  s tu d e n t is expected  to p e r
fo rm  e ig h t to ten  exp erim en ts , selected to m eet

h is  needs. Some stress is la id  on  in d e p en d en t 
w ork by th e  s tu d e n t. M ay be elec ted  m ore 
th a n  once by s tud en ts  d es iring  b ro a d e r  o r  m ore 
advanced  labo ra to ry  experience . M r. C l a r k .

8352. A D V A N C E D  N U C L E A R  M E A S U R E 
M E N T S  L A B O R A T O R Y .  C red it 3 h rs. E ith e r  
te rm . T w o  2Vfc h o u r  a fte rno o n  periods. P rereq ., 
8351. A c o n tin u a tio n  of 8351 for s tud en ts  d e 
s irin g  advanced  lab o ra to ry  experience. Staff.
8512. E L E C T R O N  M I C R O S C O P Y .  C red it 3 
h rs . Spring. P re req ., perm ission  of th e  in s tru c 
to r. Lect. L ab . H o u rs  to  be a rran g ed . Basic 
e lec tro n  optics, im age fo rm atio n  a n d  in te rp re 
ta tio n , con stru c tion  a n d  o p e ra tio n  of th e  elec
tro n  m icroscope, app lica tion s  in  physics, chem 
istry , a n d  b iology. M r. S i e g e l .

8517. E L E C T R O N  O P T I C S  A N D  I T S  A P 
P L I C A T I O N S .  C red it 3 h rs. Fall. P rereq ., 
Physics 225 (Physics 215 adv ised  b u t  n o t r e 
q u ired ). E lec tron  b eam  fo rm atio n , G aussian  
d io p tric s  an d  ab e rra tio n s  o f e lec tro n  lenses, 
a p p lica tio n  in c lu d in g  ca th o de  ray  tu be , e lec
tron  m icroscope, b eta  ray  spectrom eter, mass 
spectrom eter. M r. S i e g e l .

AGRICULTURAL 
ENGINEERING
(F or a com plete  d escrip tio n  of th e  courses in  
a g ric u ltu re , see th e  A n n o u n c e m e n t  o f  the  
College o f  Agricul ture. )
2. I N T R O D U C T I O N  T O  A G R I C U L T U R A L  
E N G I N E E R I N G .  C red it 2 h rs. Spring. 2 Lect. 
L im ited  to  s tud en ts  in  th e  five-year a g ric u l
tu ra l eng in eering  c u rricu lu m . T h e  p u rp o se  is 
to  in tro d u ce  th e  ap p lica tio n  o f eng in eering  
p rin c ip les  to p rob lem s in  a g ric u ltu re , w ith  a 
b rie f  h isto ry  o f th e  d eve lopm en t o f a g ric u ltu ra l 
eng in ee ring  in  th e  U n ite d  States. P rob lem s 
th a t  a re  o f p rim ary  in te re s t to th e  a g ric u ltu ra l 
eng in eer a re  used to p rov ide  u n d e rs ta n d in g  of 
the a p p lica tio n  of p rin c ip les  an d  to test the 
s tu d e n ts ’ com prehension  o f the su b jec t m atte r. 
Selected staff.
105. E N G I N E E R I N G  D R A W I N G .  C re d it 4 
h rs. F all. 2 L ect. 2 L ab. D esigned to p rom ote  
an  u n d e rs ta n d in g  o f th e  eng in ee r’s universal 
g ra p h ic  language. T h e  lectu res w ill d ea l p r i 
m arily  w ith  sp a tia l re la tion sh ip s  invo lv ing  th e  
p rob lem -so lv ing  techn iques o f descrip tive  
geom etry . T h e  labo ra to ries  w ill develop a 
w ork ing  know ledge o f d raw ing  conventions, 
d ra f tin g  techn iques, a n d  th e ir  ap p lica tio n  to 
m ach ine , a rc h ite c tu ra l, an d  p ic to ria l d raw ing  
prob lem s. G rap hs  an d  eng in ee ring  g raph ics 
(nom ography  a n d  g rap h ica l calculus) w ill also



be in c lu ded . S tud en ts  w ill accom plish  th e ir  
w ork w ith  d ra f tin g  m achines as w ell as the 
s tan d a rd  T -sq u a re  an d  b oard . D ep a rtm en t 
e q u ip m e n t w ill be u tilized  to  rep ro du ce  selected 
d raw in g  exercises to  i llu s tra te  th e  techn iques 
involved a n d  verify  line  w ork  q u a lity . T h e  
first h a lf-h o u r o f th e  labo ra to ry  w ill be u tilized  
as a n  in stru c tio n -re c ita tio n  p erio d . L abora to ries  
w ill be conducted  to p ro m ote  le a rn in g  th ro u g h  
in fo rm a l s tu d en t-teach er con tac t. M r. F u r r y .

202. F A R M  P O W E R .  C red it 3 h rs. F all. Lect. 
L ab . C om p. P re req ., E n g in ee rin g  3601 o r  the 
eq u iv alen t. T h e rm o d y n am ic  p rin c ip les  app lied  
to  in te rn a l com bustion  eng ines. A pp lica tion  o f 
k inem atics  a n d  dynam ics to  trac to r  design a n d  
field use. E lem en ts involved in  p ro p e r  con 
s tru c tio n , selection , a n d  o p e ra tio n  o f farm  
trac to rs . E m phasis  o n  w ritin g  of eng in eering  
rep o rts . M r. T e r r y .

203. A G R I C U L T U R A L  M A C H I N E R Y  D E 
S IG N .  C red it 3 h rs . S pring . 2 L ect. 1 L ab . 
P re req ., E n g in ee rin g  3341 o r  th e  equ iv alen t. 
T h e  p rin c ip le s  o f design a n d  d eve lopm en t of 
ag r ic u ltu ra l  m achines to  m ee t fu n c tio n a l r e 
q u irem en ts . E m phasis  is g iven to  stress a n a l
ysis, selection  of m ate ria ls  o f con stru c tion , an d  
testing  procedures involved in  m ach ine  and  
d evelopm en t. M r. G u n k e l .

S206. F IE L D  P R O B L E M S  I N  A G R I C U L 
T U R A L  E N G I N E E R I N G .  C re d it 6 h rs. Sum 
m er School. L ect. L ab . F ield  w ork. L im ited  to 
s tu d en ts  in  th e  five-year a g r ic u ltu ra l en g in ee r
in g  cu rr icu lu m . D esigned  to a p p ly  basic  e n 
g inee rin g  design  a n d  ana ly tica l p rin c ip les  to 
typical field p rob lem s enco un te red  in  p ro 
fessional a g r ic u ltu ra l eng in eering  p rac tice . T h e  
w ork  w ill be d is tr ib u te d  in  th e  field o f pow er 
a n d  m ach inery , s tru c tu res , soil a n d  w ate r, and  
e lec trifica tion . L ab o ra to ry  fee, $5. Selected 
staff.
221. S O I L  A N D  W A T E R  E N G I N E E R I N G .
C red it 3 h rs. S pring. 2 L ect. 1 L ab . P rereqs., 
E n g in ee rin g  2132, 2302, a n d  A gronom y 1, o r 
th e ir  equ ivalen ts . A n  advanced  course in  th e  
ap p lica tio n  o f eng in ee ring  p rin c ip le s  to the 
p rob lem s o f  soil a n d  w ate r con tro l in  a g r i
cu ltu re . Inc ludes design  a n d  con stru c tion  of 
d ra in ag e  systems a n d  farm  ponds; an d  design 
a n d  o p e ra tio n  o f sp rin k le r  systems for i r r ig a 
tion . M r. B l a c k .

231. F A R M  S T R U C T U R E S  D E S IG N .  C red it 
3 h rs . S pring . 1 L ect. 2 L ab . P rereqs., E n g i
n ee ring  2732 an d  3605 o r  th e ir  equ ivalen ts . 
A n  advanced  course in  th e  ap p lica tio n  o f 
s tru c tu ra l  design  p rin c ip les  to fa rm  bu ild ings. 
Inc ludes fun c tion a l req u irem en ts , ch a rac te r
istics o f m ate ria ls , s tru c tu ra l design, a n d  the

prin c ip les  o f en v iro n m en ta l con tro l in  farm  
bu ild ing s. M r. B o y d .

241. L O W - C O S T  R O A D S .  P r im arily  fo r 
fo re ign  s tud en ts . C re d it 3 h rs. O n  d em and . 
P re req ., 2610 o r  th e  eq u iv a len t. S tudy o f eco
nom ic  im p o rtan ce  o f ro u te s  a n d  selection  o f 
roads to  be im p ro ved ; loca tion  an d  design; 
su bg rad e  soils a n d  s tab iliza tio n  o f su bg rad e  
soils by use of ad m ix tu res , chem icals a n d  
b itu m in o u s  m ate ria ls ; d ra in ag e  stru c tures; b i 
tu m in o u s  trea tm en ts  a n d  b itu m in o u s  m ats  for 
stab ilized  subg rades. Survey o f  th e  e x p e r i
m en ta l w ork in  th e  use o f m ate ria ls  a n d  d e 
sign  a n d  c on stru c tion  o f low -cost roads. M r. 
S p e n c e r .

251. S P E C IA L  P R O B L E M S  I N  A G R I C U L 
T U R A L  E N G I N E E R I N G .  C re d it 1 o r  m ore 
h rs . F all o r  sp rin g . P rereqs., ad e q u a te  a b ility  
a n d  t ra in in g  fo r  th e  w ork proposed , a n d  p e r 
m ission to  reg is ter. (N orm ally  reserved fo r 
sen io rs in  u p p e r  tw o-fifths o f class.) Special 
w ork in  any  b ra n c h  o f a g r ic u ltu ra l  eng in ee r
in g  o n  p rob lem s u n d e r  in ves tig a tio n  by th e  
D e p a rtm e n t o r  o f special in te re s t to th e  s tu 
d en t, p ro v ided , in  th e  la tte r  case, th a t  a d e 
q u a te  fac ilitie s  can  be o b ta in e d . Staff.
253. S P E C IA L  T O P I C S  I N  A G R I C U L T U R A L  
E N G I N E E R I N G .  C re d it 1 h r .  F all a n d  sp ring . 
O pen  only  to  seniors. P resen ta tio n  a n d  d is 
cussion o f th e  o p p o rtu n itie s , qua lifica tions, an d  
resp o nsib ilitie s  fo r  positions o f  service in  the 
various fields o f a g r ic u ltu ra l  eng in eering . M r. 
F r e n c h .

REQUIRED COURSES 
IN OTHER DIVISIONS
T h e  courses listed  in  th is  section  a re  p rescribed  
fo r  u n d e rg ra d u a te  eng in ee ring  s tud en ts . F or 
d e ta iled  in fo rm a tio n  o n  elect ive  course possi
b ilitie s, consu lt th e  A nn o u n cem en t o f  th e  d i 
v ision  in  w hich  th e  courses a re  offered , such 
as th e  A n n o u n c e m e n t  o f  the  College o f  Arts  
and  Sciences.

p h y s i c a l  e d u c a t i o n
A ll u n d e rg ra d u a te  s tud en ts  a re  re q u ire d  by 
th e  U n iversity  to  com ple te  fo u r  te rm s o f  w ork, 
th re e  h o u rs  a  w eek, in  physical edu ca tio n . T h e  
r eq u ire m en t m u s t be com p le ted  w ith in  th e  
first fo u r  te rm s (fo r fu r th e r  d e ta ils, see th e  
A n n o u n c e m e n t  o f  General In fo rm a t ion ) .  D e
scrip tions o f th e  physical ed u ca tio n  courses 
offered w ill be fou n d  in  p u b lica tio n s  m ade 
ava ilab le  to  e n te r in g  s tu d en ts  by th e  D e p a r t
m en t o f Physical E d u c a tio n  a n d  A th le tics.



ARCHITECTURE
REGIONAL AND CITY PLANNING
(In  coo p era tion , w ith  th e  School o f  Civil E n g i
neering)
700. H I S T O R Y  OF C I T Y  P L A N N I N G .  S pring. 
C red it 3 h rs. O pen  to  g rad u a te s  an d  u p p e r 
classm en. T h e  h isto ry  o f th e  p lan n in g  o f com 
m u n itie s  from  an c ien t tim es to th e  p resen t. 
L ec tures, assigned read ings, an d  exam in a tio n s.
710. P R I N C I P L E S  OF C I T Y  A N D  R E 
G I O N A L  P L A N N I N G .  F a ll. C red it 3 hrs. 
O pen  to  g rad u a te s  an d  upperclassm en. A r e 
view  o f th e  basic influences in  th e  d eve lopm en t 
o f  cities. A general view  o f  th e  theo ry  an d  
accep ted  p rac tice  o f city  a n d  reg io na l p lan n in g , 
in c lu d in g  a study  o f th e  social, econom ic, and  
legal phases. L ectures, assigned read ings, an d  
exam ina tions.
711. C I T Y  P L A N N I N G  P R A C T I C E .  Spring. 
C red it 3 h rs. P re req u is ite , C ourse 710. T h e  
p rocedures an d  techn iques o f g a th e rin g  an d  
analyzing  d a ta  fo r  m u n ic ip a l p la n n in g  stud ies. 
T h e  selection  a n d  in te g ra tio n  o f d a ta  fo r  use 
in  p lan n in g . P rac tica l ap p lica tio n  o f th e  th e 
ories o f city  p lan n in g . Office p rac tice . L ectures, 
assigned read ings, rep o rts .
717. L E G A L  A S P E C T S  OF P L A N N I N G .
S pring . C red it 2 h rs . P re req u is ite , C ourse 710. 
T ec h n ic a l an d  legal aspects o f p re p a rin g  an d  
adm in is te rin g  zon ing  o rd inances. E x am in a tio n  
o f  o th e r  legal p rob lem s in  p lan n in g , in c lu d in g  
subdivision  con tro l, official m ap  p rocedure, 
re g u la tio n  o f roadside  d evelopm en t, a n d  b u ild 
in g  an d  h ou sing  codes.
718. P L A N N I N G  D E S IG N .  F all. C red it 8 h rs. 
L im ited  to g ra d u a te  s tud en ts  a n d , by p erm is
sion, to sen iors w ho m ay  su b s titu te  i t  fo r 
A rch itec tu re  108. G ra d u a te  s tud en ts  from  o th e r  
colleges m ay a rran g e  assigned c re d it w ith  th e ir  
o w n  d ep a rtm e n ts  fo r p a r tic ip a tio n  in  special 
phases o f th e  course. A  m ajo r  study  in  u rb a n  
a n d  reg io na l p lan n in g  is selected to a cq u a in t 
s tud en ts  w ith  th e  b ro ad  ran g e  of s tud ies a n d  
techn iques involved in  con tem p o rary  p lan n in g  
design. E m phasis  is p laced  on  co llabo ra tive  
s tud ies by s tu d e n t team s rep re sen tin g  a varie ty  
o f  fields. L ectures, discussions, in terv iew s, and  
sem inars  w ith  U n iversity  a n d  v isitin g  specialists 
in  re la ted  fields, a n d  s tud io  critic ism .
720. F IE L D  P R O B L E M  I N  U R B A N  P L A N 
N I N G .  F a ll. C re d it 8 h rs. G ro u p  study  o f an  
ex is ting  com m unity  a n d  th e  p re p a ra tio n  o f a 
g eneral p lan  fo r its  fu tu re  deve lopm en t. I n 
v estigation  o f  p o p u la tio n  tren d s, econom ic 
base, a n d  reg io na l influences. L an d  use a n a l
ysis, a n d  stud ies o f traffic flow, rec rea tio n

facilities, h ousing  cond itions, school a n d  pub lic  
b u ild in g  locations, au to m o b ile  p ark in g , p ub lic  
tra n sp o r ta tio n , a n d  o th e r  elem ents o f the 
com m unity . P re p a ra tio n  o f  recom m endations 
fo r carry in g  o u t th e  general p lan . L ectures, 
d iscussions, field trip s , p re lim in a ry  an d  final 
rep o rts .

CHEMISTRY
105-106. G E N E R A L  C H E M I S T R Y . T h ro u g h 
o u t  th e  year. C red it 3 h rs. a te rm . C hem istry 
105 is p re re q u is ite  to C hem istry  106. F o r those 
s tud en ts  w ho  w ill take m ore chem istry , i t  
serves as a p re re q u is ite  to  th e  m ore  advanced 
courses. O pen  to  those w ho have h ad  o r  have 
n o t h ad  h ig h  school chem istry . M ay be elected 
by s tud en ts  w ho do  n o t in te n d  to  take  m ore 
chem istry . L ectures, T  T h  9, 10, o r  12. C om 
b ined  d iscussion -labora tory  p eriod , M W  F o r 
S  8-11, M T  W  T h  o r  F 1:40-4:30. Messrs. 
G o l d s t e i n ,  P l a n e ,  S i e n k o ,  a n d  A ssistants.

T h e  im p o rta n t chem ical p rinc ip les  an d  facts 
a re  covered, w ith  considerab le  a tte n tio n  given 
to  th e  q u a n tita tiv e  aspects a n d  to th e  tech 
n iques w hich  a re  im p o r ta n t fo r  fu r th e r  w ork 
in  chem istry .
113-114. G E N E R A L  C H E M I S T R Y  A N D  
I N O R G A N I C  Q U A L I T A T I V E  A N A L Y S I S .
T h ro u g h o u t  th e  year. C re d it 4 h rs . a term . 
C hem istry  113 is p re re q u is ite  to  C hem istry  114. 
O pen  to  those w ho have offered  h ig h  school 
chem istry  fo r en trance . R ecom m ended  for 
can d ida tes  fo r th e  deg ree  o f A .B . w ith  a 
m ajo r  in  chem istry  a n d  req u ire d  of cand ida tes  
fo r th e  degree o f  B .C h.E . F all te rm : lectu res, 
M W  F 8; o ne  th re e -h o u r com bined  d iscus
sion -lab o ra to ry  p erio d , T  o r  T h  8-11 , W  o r F 
10-1, o r  W  o r  F 1:40-4:30. S prin g  te rm : lec 
tu res, M W  8; tw o th re e -h o u r com bined  d is 
cussion-labo rato ry  periods, T  T h  8-11 , W  F 
10-1 o r  W  F 1:40-4:30.

A gen era l study  o f th e  laws a n d  concepts 
o f chem istry  based u p o n  th e  m ore  com m on 
e lem ents, a n d  ap p lica tio n  o f th e  theo ry  of 
chem ical e q u ilib r iu m  to  th e  p ro p e rtie s  a n d  
reactions o f ions o f th e  com m on e lem en ts  a n d  
th e ir  sep ara tio n  an d  detec tio n  in  so lu tion .
[301. I N T R O D U C T I O N  T O  O R G A N I C  
C H E M I S T R Y .  F all. C red it 2 h rs . P re requ is ite , 
C hem istry  106. F or s tu d en ts  in  eng in eering . 
L ectures, W  F 9.

A  b rie f  survey of th e  p rin c ip a l classes o f 
o rg an ic  com pounds, th e ir  in d u s tria l sources, 
m an u fac tu re , a n d  u tiliza tio n .]
307-308. I N T R O D U C T O R Y  O R G A N I C  
C H E M I S T R Y .  T h ro u g h o u t  th e  year. C red it 
3 h rs . a te rm . P re req u is ite , C hem istry  106 o r
114. Q u a lita tiv e  analysis is d es irab le  b u t  n o t 
req u ire d . C hem istry  307 is p re re q u is ite  to



C hem istry  308. C hem istry  311-312 m ust be 
taken  w ith  C hem istry  307-308. R eq u ire d  of 
can d ida tes  fo r th e  degree o f B .C h.E . and  A.B. 
w ith  a m ajo r in  chem istry . L ectures, M W  F 9.

A system atic  study  o f th e  m ore  im p o rta n t 
classes o f carb o n  com pounds, reac tions o f th e ir  
fun c tion a l g roups, m ethods o f synthesis, re la 
tions, an d  uses.
311-312. I N T R O D U C T O R Y  O R G A N I C  L A B 
O R A T O R Y .  T h ro u g h o u t  th e  year. C red it 2 
hrs. a te rm . C hem istry  311 o r  305 is p re re q 
u isite  to C hem istry  312. M ust be taken  w ith  
C hem istry  307-308. R eq u ired  o f can d ida tes  for 
th e  degrees o f B .C h.E . a n d  A.B. w ith  a m ajor 
in chem istry . L ab o ra to ry  lectu re  fo r all sec
tions, S 8 . L ab o ra to ry , T  T h  1:40-4:30 o r  F 
1:40-4:30 a n d  S 9-12 (e ith e r  term ) o r  T  T h  
8 - 1 1  ( fa ll te rm  only).

L ab o ra to ry  exp erim en ts  on  th e  p re p a ra tio n  
o f typical o rgan ic  com pounds, th e ir  p ro p erties, 
reac tions, a n d  rela tions.
401. I N T R O D U C T I O N  T O  P H Y S I C A L  
C H E M I S T R Y . Fall. C red it 3 h rs. P rerequ isites , 
C hem istry  106, M athem atics  163, 183, o r  193, 
a n d  Physics 117. F or s tud en ts  in  e lec trica l 
eng in eering . L ectures, T  T h  9. R ec ita tio n , 
S 9 o r  11.

A b rie f survey o f physical chem istry .
402. I N T R O D U C T I O N  T O  P H Y S I C A L  
C H E M I S T R Y .  Spring. C red it 2 h rs. P re re q 
u isite , C hem istry  106. P re requ is ite  o r  para lle l 
courses, M athem atics  163, 183, o r 193, a n d  
Physics 117. For s tud en ts  in civil an d  m ech an 
ical eng ineering . L ectures, W  F 9. E ng in eerin g  
physics stud en ts  and  o thers  w ho w ish to  o b ta in  
th ree  hours c red it for th e  course w ill also m eet 
M 9.

A b rie f  survey of physical chem istry .
403-404. I N T R O D U C T O R Y  P H Y S I C A L  
C H E M I S T R Y .  T h ro u g h o u t th e  year. C red it 
3 h rs. a term . P rerequ isite s , C hem istry  224 
a n d  308, M athem atics 163, 183, o r  193, an d  
Physics 118. C hem istry  403 is p re req u is ite  to 
C hem istry  404. R eq u ired  o f can d ida tes  fo r th e  
deg ree  o f B .C h.E . L ectures, M W  F 9.

A system atic trea tm e n t o f th e  fu n d am en ta l 
p rin c ip le s  o f physical chem istry . T h e  laws of 
therm odynam ics and  of th e  k ine tic  theory  a re  
a p p lied  in  a  study  o f th e  p ro p e rtie s  o f gases, 
liq u id s  an d  solids, therm ochem istry , p ro p erties  
o f  so lu tions, an d  e q u ilib r iu m  in  hom ogeneous 
a n d  heterogeneous systems. C hem ical k inetics 
a n d  a tom ic  an d  m olecu la r s tru c tu re  a re  also 
s tu d ied .
405-406. I N T R O D U C T O R Y  P H Y S IC A L  
C H E M I S T R Y .  T h ro u g h o u t  th e  year. C red it 
5 h rs . a  te rm . P rereqs., M athem atics  162, 182 
o r  192, Physics 122, an d  C hem istry  114. For

s tud en ts  in  eng in eering . L ect., M W  F 9. L ab. 
periods: (a) M onday  a n d  T uesday , 1:40 to 
4:30; (b) W ednesday  an d  T h u rsd a y , 1:40 to 
4:30. T h e  lectu res w ill give a system atic  tre a t
m en t o f th e  fun d a m e n ta l p rin c ip le s  o f  physical 
chem istry ; th e  labo ra to ry  w ill d ea l w ith  th e  
e x p e rim en ta l aspects o f  th e  su b jec t a n d  w ill 
em phasize p a rticu la rly  th e ir  ap p lica tio n  to 
chem ical analysis.
411. I N T R O D U C T O R Y  P H Y S I C A L  L A B O 
R A T O R Y .  F a ll. C re d it 2 h rs. P rereq . o r 
p ara lle l, C hem istry  403 o r  407. E n ro llm e n t m ay 
be lim ited . R eq u ired  of can d ida tes  fo r th e  d e 
grees B .C h.E . a n d  A .B . w ith  a m ajo r  in ch em 
istry . M  T  W  o r  T h  1:40-4:30; lec tu re , T h  12; 
exam in a tio n s, T h  7:30 p .m .

A spects o f physical chem ical labo ra to ry  
tech n iq u e  (e rro r  analysis, pressure-vacuum  
m easu rem en t an d  p ro d u c tio n , te m p era tu re  an d  
h ea t m easurem en t, e lec trica l in stru m e n ts  an d  
th e ir  use) trea ted  by selected  q u a n tita tiv e  
exp e rim en ts  covering gas laws, phase  d iag ram s, 
v apo r p ressure , ca lo rim etry  a n d  e q u ilib r iu m .
412. P H Y S I C A L  C H E M I S T R Y  L A B O R A 
T O R Y .  Spring. C re d it 2 h rs . P re req ., C hem istry  
411. E n ro llm e n t w ill be lim ited . R eq u ire d  of 
can d ida tes  fo r th e  degrees B .C h.E . a n d  A.B. 
w ith  a m ajo r  in  chem istry . M T  o r  W  T h  1 :40- 
4:30 o r  F 1:40-4:30 a n d  S 9 :00-12.

Q u a n tita tiv e  exp e rim en ts  in  classical an d  
m odern  physical chem istry .
416. C H E M I C A L  B O N D I N G  A N D  P H Y S 
I C A L  P R O P E R T I E S  O F  O R G A N I C  M O L E 
CULE S.  Spring. C red it 3 h rs. P rereq ., C hem 
istry  106. L ectures, T  T h  S 9.

P rim arily  fo r s tud en ts  w ho have h a d  no 
course in  o rg an ic  chem istry  b u t a good back 
g ro u n d  in  physics.

555. I N O R G A N I C  C H E M I S T R Y .  S p r i n g .  
C red it 3 h rs. P re req ., C hem istry  404 o r  408 
o r  consent o f in s tru c to r . L ectures, M W  F 9.

A ssigned read ings on  th e  d escrip tive  chem 
istry  o f  th e  e lem ents. L ectures on  theo retical 
aspects w ith  em phasis on  th e  ap p lica tio n  of 
therm odynam ic , k ine tic , an d  s tru c tu ra l con 
siderations to in o rg an ic  systems.

ECONOMICS
103. M O D E R N  E C O N O M I C  S O C I E T Y .
E ith e r  te rm . C re d it 3 h rs . F a ll, M  W  F 8 , 9, 
11, 12; T  T h  S 8, 9, 10, 11. S pring , M  W  F 
8, 9, 10, 11; T  T h  S 8 , 9, 11.

A survey of th e  e x is tin g  econom ic o rd e r , 
w ith  p a r tic u la r  em phasis on  th e  sa lien t c h a r 
acteristics o f th e  m od ern  A m erican  econom y. 
C on cen tra tio n  is on  e x p la in in g  a n d  e v a lu a tin g  
the o p e ra tio n  o f th e  p rice  system  as i t  reg 



ula tes  p ro d u c tio n , d is tr ib u tio n , a n d  consum p
tion , an d  as i t  is in  tu rn  m odified  a n d  in flu 
enced by p riv a te  o rg an iza tio n  an d  governm en t 
policy.
104. M O D E R N  E C O N O M I C  S O C I E T Y .
E ith e r  te rm . C red it 3 hrs. P rereq ., Econom ics
103. Fall te rm . M W  F 8 , 9, 11; T  T h  S 8 , 9,
10. S pring  te rm , M W  F 8, 9, 11, 12; T  T h  S 
8 , 9, 10, 11. H onors sections: fall te rm , M W
2-3:15; sp rin g  term , M W  2-3 :15, T  T h  2-3:15.

Econom ics 104, a con tin u a tio n  o f 103, centers 
on  th e  d e te rm in an ts  o f aggregate  econom ic 
activ ity . T h e  m ain  areas s tud ied  a re  the 
m onetary  and  b an k ing  systems, th e  com posi
tion  and  fluc tuations of n a tio na l incom e, and  
th e  m ajo r cond itions of econom ic g row th , all 
as in fluenced by m onetary , fiscal, an d  o th e r  
policies.

EDUCATION
E duc. 7. C O L L E G E  R E A D I N G ,  A N D  S T U D Y  
S K I L L S  P R O G R A M .  E ith e r  te rm . N on cred it. 
P rerequ is ite , a ll stud en ts  a re  req u ire d  to take 
th e  C ooperative R ead in g  T e s t  a t  tim es to be 
announced . Fall te rm , M W  9, 10, 11, 12; o r  
T  T h  9, 10, 11, 12. S pring  te rm , M W  9, 10, 
11, 12; o r  T  T h  9, 10, 11. L ab o ra to ry , two 
h a lf-h o u r periods a week to be a rran g ed . Fall 
p ro g ram  is reserved fo r selected freshm en. 
Spring  p rog ram  is open  to all reg istered  s tu 
den ts. E n ro llm en t lim ited . P lace to  be a n 
nounced . P rinc ip les  an d  techn iques for read in g  
an d  stud y ing  m ore effectively a re  exp la in ed , 
d em o nstra ted , and  p rac ticed  in  class. T h e  
read ing  labo ra to ry  p rovides a n  o p p o rtu n ity  for 
increasing  o ne’s ra te  o f read ing .

ENGLISH
111-112. I N T R O D U C T O R Y  C O U R S E S  I N  
R E A D I N G  A N D  W R I T I N G .  T h ro u g h o u t the 
year. C red it 3 hrs. a te rm . O pen  to  freshm en; 
s tud en ts  w ho have p rep a red  in  E nglish  ab ro ad  
m ust take a  proficiency test in  th e  fall for 
adm ittan ce . E ng lish  111 is p re req u is ite  to 112. 
T h e  a im  is to increase th e  s tu d e n t’s a b ility  to 
com m unicate  h is ow n th o u g h t a n d  to  u n d e r
s tan d  th e  th o u g h t o f o thers. M W  F 8 , 9, 10, 
11, 12, 2; T  T h  S 8 , 9, 10, 11, 12.

ENGLISH FOR FOREIGNERS
T h e  follow ing tw o courses a re  offered by 

th e  D ivision  o f M odern  L anguages. S tudents 
w ill be p laced in  these courses only  a fte r  
hav ing  taken  th e  proficiency test g iven by the 
D ep a rtm en t o f E nglish .

102. E N G L I S H  F O R  F O R E I G N E R S .  Fall
te rm . C red it 6 h rs. P rereq ., p lacem ent by th e  
in stru c to r . H o u rs  to  be a rran ged .
211. E N G L I S H  F O R  F O R E I G N E R S .  Fall
te rm . C red it 6 h rs. P rereq ., a satisfacto ry  p ro 
ficiency exam in a tio n . H ou rs to be a rran ged .

GEOLOGY
113. G E O L O G Y  F O R  E N G I N E E R S .  E ith e r
term . C red it 3 hrs. (if taken  a fte r  Geology 
101-102 o r  115, one h o u r c red it). L ectures: 
fa ll, M W  11; sp ring , T  T h  9. L ab ., M W  o r 
T  T h  2-4:30.

P rovides a geologic b ackground  so th a t the 
eng in eer w ill be aw are o f lim ita tio n s  im posed 
by geologic cond itions.

115. E L E M E N T A R Y  G E O L O G Y .  E ith e r
te rm . C red it 3 h rs. F or underclassm en  in 
ag ric u ltu re . T h is  course can n o t be used to 
satisfy th e  science g ro u p  re q u ire m en t o f the 
College o f A rts and  Sciences. L ectures, T  T h
11. L ab o ra to ry , M T  W  T h  o r  F 2-4 :30, o r 
S 8 -10:30, o r  S 10:30-1.

F u n d am en ta l p rinc ip les  o f geology w ith  em 
phasis on th e  physical aspects an d  th e ir  in flu 
ence on th e  a g ric u ltu ra l sciences.

HISTORY
165-166. S C IE N C E  I N  W E S T E R N  C I V I L 
I Z A T I O N .  T h ro u g h o u t  the year. C red it 3 hrs. 
a te rm . P rereq ., one year o f college science. 
H isto ry  165 o r consent o f the in stru c to r  p re req . 
to  H isto ry  166. M W  F 11.

A survey of th e  d eve lopm en t o f science in 
its re la tio n  to th e  m ain  c u rren ts  of E uro pean  
an d  A m erican  civilization  from  classical a n t iq 
u ity  to th e  p re sen t day.

INDUSTRIAL AND 
LABOR RELATIONS
S U R V E Y  OF I N D U S T R I A L  A N D  L A B O R  
R E L A T I O N S  ( I L R )  293. C red it 3 hrs. E ith e r  
te rm . A survey fo r s tud en ts  in  d ivisions o f the 
U niversity  o th e r  th an  IL R . A n analysis o f the 
m ajo r p rob lem s in  in d u s tria l a n d  la b o r re la 
tions: la b o r u n io n  h isto ry , o rg an iza tio n , a n d  
ope ra tio n ; labo r m ark e t analysis an d  em ploy 
m en t practices; in d u s tria l an d  la b o r legisla
tion  an d  social security ; p ersonnel m an agem en t 
an d  h u m a n  re la tion s in  indu stry ; collective 
b arg a in in g ; m ed ia tio n  a n d  a rb itra tio n ; the 
rig h ts  a n d  responsib ilities  o f em ployers and  
em ployees; th e  m ajo r  g overnm en ta l agencies 
concerned  w ith  in d u s tria l a n d  la b o r rela tions.



MATHEMATICS
161. A N A L Y T I C  G E O M E T R Y  A N D  C A L 
C U L U S.  E ith e r  te rm . C red it 3 h rs. P rereq ., 
th ree  years o f college p rep a ra to ry  m athem atics, 
in c lu d in g  trig o n om etry . H ou rs  to  be a rran ged .

P lan e  ana ly tic  geom etry  th ro u g h  conics. 
D iffe ren tia tion  a n d  in te g ra tio n  o f polynom inals 
w ith  ap p lica tio n s  to rates, m ax im a , volum es, 
p ressures, etc.

C ourses 161-162-163 rep re sen t a  s tan d ard  
th re e -te rm  calcu lus sequence, p resen tin g  the 
m ain  ideas a n d  techn iques of th e  calculus 
a n d  ana ly tic  geom etry ; th e  m ate ria l is so 
a rra n g e d  th a t  th e  first two term s (161-162) 
p rov ide  a reasonab ly  com plete  in tro d u c tio n  to 
th e  subject.

T h is  sequence is n o t in ten d ed  as p re p a ra 
tory  to  m ore  advanced  courses in  m athem atics, 
a lth o u g h  adm ission to  such courses can be 
o b ta in e d  fo llow ing  th is  sequence by special 
perm ission. S tuden ts  m ajo rin g  in  m ath em atics  
o r  in  those physical sciences w here  m a th e 
m atics is extensively  used o r  w ho  have sp e
cial m ath em a tica l com petence shou ld  elect the 
161-182-183 sequence in stead.
162. A N A L Y T I C  G E O M E T R Y  A N D  C A L  
C U L U S.  E ith e r  te rm . C red it 3 h rs . P rereq ., 
M athem atics 161. F all, M  W  F 8 , 10, 11, 12; 
sp rin g , lectu res M W  9, 10, 12; T  T h  9, 10, 12. 
R ec ita tio ns to be a rran ged .

D iffe ren tia tion  an d  in te g ra tio n  o f a lgeb ra ic , 
trig o n om etric , lo ga rith m ic , a n d  exp o n en tia l 
func tions, w ith  app lica tion s. R e la ted  topics, 
in c lu d in g  p o la r coord inates, p ara m e tr ic  e q u a 
tions, a n d  vectors.
163. A N A L Y T I C  G E O M E T R Y  A N D  C A L 
C ULUS.  E ith e r  te rm . C red it 3 h rs . P rereq ., 
M athem atics 162 o r  182. F all, lectu res M W  
10, 12, T  T h  10, 12. R ec ita tio ns to be a rran ged ; 
sp ring , M  W  F 8 , 9, 11.

In fin ite  series, so lid  ana ly tic  geom etry , p a r 
tia l derivatives, and  m u ltip le  in teg rals .
182. A N A L Y T I C  G E O M E T R Y  A N D  C A L 
C U L U S.  E ith e r  te rm . C red it 3 h rs . P rereq ., 
a  g rad e  o f 80 o r  m ore  in  an  advanced  section 
of M athem atics  161. F all, M W  F 9; sp ring , 
M W  F 8, 9, 10, 11, 12. T  T h  S 9, 10, 11.

T op ic s  s im ila r to  those o f M athem atics  162.
183. A N A L Y T I C  G E O M E T R Y  A N D  C A L 
C U L U S.  E ith e r  te rm . C red it 3 h rs. P rereq ., 
a g rad e  o f 80 o r  m ore in  M athem atics  182. 
F all, M W  F 10, 12, T  T h  S 10, 12; sp ring , 
M W  F 9.

T op ic s  s im ila r to those o f M athem atics  163.
609-610. H I G H E R  C A L C U L U S .  T h ro u g h o u t 
th e  year. C red it 3 h rs. a te rm . P re req ., M ath e 
m atics 608. F irs t te rm  p re requ is ite  to second. 
T  T h  S 10.

P rim arily  for u n d e rg ra d u a te s  w ho have n o t 
taken  183 o r  w ho  do  n o t have th e  tim e  ava il
a b le  to take  th e  sequence 612-616. P a r tia l  
d iffe ren tia tio n , m u ltip le  a n d  lin e  in teg rals , 
F o u rie r  series, p a r tia l  d iffe ren tia l equ a tio n s , 
v ector analysis, com plex  variables, calcu lus of 
v aria tio n s , L ap lace  tran sfo rm s. E m phasis  is 
p laced  on  a w ide ran g e  o f fo rm al app lica tion s 
o f th e  calcu lus r a th e r  th a n  on  th e  logical 
d evelopm en t.
612. M E T H O D S  OF A P P L I E D  M A T H E M A T 
ICS.  S pring. C red it 3 h rs. P re re q ., M athem atics  
183 o r  consent o f  th e  in s tru c to r . T  T h  S 10.

T h is  con stitu tes  th e  first sem ester o f  a  five- 
sem ester sequence. R ou g h ly  h a lf  o f th e  course 
w ill be devo ted  to o rd in a ry  d iffe ren tia l e q u a 
tions w ith  em phasis on  se ttin g  u p  a n d  d is
cussing physical p rob lem s. T h e  re m a in d e r  will 
cover an  in tro d u c tio n  to  vec to r analysis, in  
p re p a ra tio n  fo r Physics 225. F u r th e r  topics 
in  vector analysis (in  p a r tic u la r , cu rv ilin ear 
coo rd inates) w ill be trea ted  in  613, w hile  
a d d itio n a l m a te ria l in  d iffe ren tia l equ a tio n s  
w ill be taken  u p  in  614.
613-614. M E T H O D S  OF A P P L I E D  M A T H 
E M A T I C S .  T h ro u g h o u t  th e  year. C red it 3 hrs. 
a te rm . P re req ., M ath em atics  612. F irs t te rm  
p re req . to  second. T  T h  S 10.

F unc tions o f several variables. L in e , su rface 
a n d  volum e in teg ra ls . C hange o f  v ariab le  an d  
Jaco b ian s. In te g ra l vec to r calcu lus w ith  e m 
phasis  on  c u rv ilin ear co o rd in a te  systems. I n 
finite  series w ith  n u m erica l term s. In fin ite  
series o f func tions. U n ifo rm  convergence. 
Pow er series. F o u rn ie r  series a n d  in teg ra ls . A p 
p lica tio n s to  o rd in a ry  d iffe ren tia l equ a tio n s . 
T h e o ry  o f m atrices.
615. M E T H O D S  OF A P P L I E D  M A T H E M A T 
ICS.  F all. C re d it 3 h rs. P re req ., M athem atics  
614 o r  consent o f th e  in s tru c to r . M W  F 12.

F or g ra d u a te  s tu d en ts  an d  q ua lified  u n d e r 
g rad u ates . A one-sem ester course in  fun c tion s 
o f a  com plex  v ariab le , stressing  tech n iq u e  
r a th e r  th a n  rig o r , an d  serv ing  also as p re p a ra 
tio n  fo r M athem atics  532. T h e  e lem ents of 
th e  theory  a n d  o th e r  topics, in c lu d in g  con- 
fo rm al m ap p in g  an d  l in e a r  tran sfo rm atio ns , 
s ing u larities , a n a ly tic  co n tin u a tio n , R iem an n  
surfaces, a sym pto tic  expansions.
616. M E T H O D S  OF A P P L I E D  M A T H E M A T 
ICS.  S pring. C re d it 3 h rs . P rereqs., M ath e 
m atics 614 a n d  615. M W  F 12.

P a r tia l  d iffe ren tia l equ a tio n s , special fu n c 
tions, calcu lus o f  varia tio n s.
621-622. M A T H E M A T I C A L  M E T H O D S  I N  
P H Y S IC S .  T h ro u g h o u t  th e  year. C re d it 4 hrs. 
a  te rm . P rereqs., a good know ledge of th e  
techn iques of th e  calcu lus, such as g iven by 
609-610, an d  a t  least two years o f general



physics. F irs t te rm  p re req . to  second. T  W  
T h  F  12.

F o r m atu re  s tud en ts  w ho  w ish to acq u ire  
a  w ide back gro u nd  of m ath em a tica l techn iques 
in  one  year. L ectures a n d  p ro b lem  w ork  d e 
signed  to  give a  w ork ing  know ledge o f  th e  
p rin c ip a l m ath em a tica l m ethods used in  a d 
vanced physics. T op ics in c lu d e  in fin ite  series, 
F o u rie r  series an d  in teg ra ls , L ap lace  tran s
form s, com plex  variables, calculus o f v a r ia 
tions, m atrices, in teg ra l equ a tio n s , an d  e ig en 
value  prob lem s.
[641-642. P A R T I A L  D I F F E R E N T I A L  E Q U A 
T I O N S .  T h ro u g h o u t  th e  year. C red it 3 hrs. 
a  te rm . P rereq ., M athem atics  610. N o t given 
in  1961-1962.]

MODERN FOREIGN 
LANGUAGES
FRENCH
101. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs. F all, d r i l l  a t  8 , 9, 10, 11, o r  12; 
lec tu re  M W  8 o r  10, W  F 12 o r  T  T h  8 . 
S pring, d r il l  daily  a t  8, 9, 10, 11, o r 12; lectu re  
M W  11 o r T  T h  9.
102. E L E M E N T A R Y  C O U R S E .  E ith e r  term . 
C red it 6 h rs. P re req ., F ren ch  101 o r  its eq u iv 
a len t. D rill daily  a t  8, 9, 10, 11, o r  12; lectu re : 
fall, M W  8 o r 11, o r  T  T h  8 , 9, o r  2; sp ring , 
M W  8 o r  10, o r  W  F 12 o r  T  T h  8 .
201. I N T E R M E D I A T E  R E A D I N G  C O U RSE .  
E ith e r  te rm . C red it 3 h rs . P re req ., q ua lifica tion  
in  F rench . F all: M W  F 9, 12 o r  T  T h  S 9, 10. 
Spring: M W  F 12, 3 o r  T  T h  S 9, 10.

R ead ing  o f texts o f e stab lished  lite ra ry  
q u a lity . T h e  p urpose  is dou b le : to  increase 
read in g  fac ility , know ledge o f vocabu lary  and  
id io m , a n d  to develop m ethods a n d  h ab its  of 
c ritic a l a p p re c ia tio n  o f a fore ign  l ite ra tu re . 
T h e  class d iscussion is conducted  m ain ly  in  
F rench.
203. I N T E R M E D I A T E  C O M P O S I T I O N  A N D  
C O N V E R S A T I O N . E ith e r  te rm . C red it 3 hrs. 
P rereq ., q ua lifica tio n  in  F rench. F all: M W  F 
11, 2, 3, o r  T  T h  S 8 , 10. Spring: M W  F 9, 12, 
2, o r T  T h  S 8 , 9.

G u id ed  conversation , g ra m m a r d ril l , an d  
o ra l a n d  w ritten  com position . E m phasis  is 
p laced  u p o n  increasing  th e  s tu d e n t’s o ra l and  
w ritten  com m and  o f F rench.
204. I N T E R M E D I A T E  C O M P O S I T I O N  A N D  
C O N V E R S A T I O N .  E ith e r  te rm . C red it 3 h rs. 
P rereq ., F rench  203. M W  F 12 o r  T  T h  S 12.

C o n tin u a tio n  o f th e  w ork o f F ren ch  203,

w ith  especial a tte n tio n  to  accu ra te  an d  id io 
m atic  expression  in  F rench . O ra l a n d  w ritten  
d rill .

GERMAN
101. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs. F a ll, d r i l l  daily  a t  8, 9, 10, 11, or 
12; lectu re , M W  9 o r  11, o r  T  T h  11 o r  2. 
Spring, d rill  daily  a t  8 o r  9; lec tu re , T  T h  12.
102. E L E M E N T A R Y  C O U R S E .  E ith e r  term . 
C red it 6 h rs . P rereq ., G erm an  101 o r  its 
eq u iv alen t. F all, d r i l l  daily  a t  8 o r  9; lectu re , 
T  T h  12. S pring , d r il l  daily  a t  8 , 9, 10, 11, or 
12; lectu re , M W  9 or 11, o r  T  T h  9 o r  2.
203-204. I N T E R M E D I A T E  C O M P O S I T I O N  
A N D  C O N V E R S A T I O N . T h ro u g h o u t th e  year. 
C red it 3 h rs. a  te rm . P rereq . fo r 203, qualifica
tion  in  G erm an; fo r 204, G erm an  203 or 
consent o f th e  in s tru c to r . T  T h  S 11 o r  12.

RUSSIAN
101. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs. F all, d r i l l  d a ily , 8 , 9, 10, o r  12; 
lectu re , M W  2 o r  T  T h  11. S pring , d r il l  daily , 
8 o r  11; lectu re , T  T h  2.
102. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs. P rereq ., R ussian  101 o r  its e q u iv a 
len t. Fall, d r i l l  d a ily , 8 o r 11; lec tu re , M W  10. 
S pring , d r i l l  d a ily , 9, 10, o r  12; lec tu re , M W  2 
o r  T  T h  11.

SPANISH
101. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs . S tuden ts  w ho have previously  
s tud ied  Span ish  sh ou ld  con su lt th e  in s tru c to r  
before reg is terin g  fo r th is  course. F all, d rill  
daily  a t  8, 9, 10, 11, o r 12; lec tu re  M W  2 or 
T  T h  9 o r  12. S pring , d r il l  daily  a t  8 o r  12; 
lec tu re , T  T h  10.
102. E L E M E N T A R Y  C O U R S E .  E ith e r  te rm . 
C red it 6 h rs. P re req ., Span ish  101 o r  its  e q u iv a 
len t. S tuden ts  w ho have previously  s tud ied  
Span ish  shou ld  consu lt th e  in s tru c to r  before 
reg isterin g  for th is  course. F all, d r i l l  d a ily , 9, 
11, o r  12; lec tu re , W  F 12 o r  T  T h  10. Spring, 
d r il l  d a ily , 8, 9, 10, o r  11; lectu re , W  F 12 or 
T  T h  12.

PHYSICS
121. I N T R O D U C T O R Y  A N A L Y T I C A L  
P H Y S IC S .  F all. C red it 3 h rs. P re req ., calcu lus



o r  co-reg istra tion  in  M athem atics  161. P r i 
m arily  fo r  s tud en ts  o f eng in eering . L ecture , 
T  9, 11, o r  2. T w o  discussion periods p er 
week an d  one 2 V£ h o u r  labo ra to ry  p erio d  every 
o th e r  week as assigned. P re lim in a ry  e x am in a 
tions w ill be h e ld  a t  7:30 p .m . O ct. 24, N ov. 
28, an d  Ja n . 9.

In tro d u c to ry  m echanics: k inem atics , d y n a m 
ics, statics, energetics, conservation  laws, and  
special m otions. T h e  labo ra to ry  w ork consists 
o f m easurem en ts  illu s tra tiv e  o f these topics.
122. I N T R O D U C T O R Y  A N A L Y T I C A L  
P H Y S IC S .  S pring. C red it 3 h rs. P rereq ., P hys
ics 121 and  calcu lus o r  co -reg istra tion  in M a th 
em atics  162, 182, o r  192. P rim arily  for s tud en ts  
in eng in eering . L ec ture , T  9, 11, o r  2. I wo 
discussion periods p er week an d  one 2 '/£ h o u r  
labo ra to ry  p eriod  every o th e r  week as assigned. 
P re lim in a ry  exam in a tio n s  w ill be h eld  a t  7:30 
p .m . M ar. 6 , A pr. 10, and  M ay 8 .

K inetic  theory  o f  gases, m echan ics o f gases, 
in tro d uc to ry  therm odynam ics. E lec tro static  
p henom ena an d  in tro d u c tio n  to  e lec trica l c ir 
cuits. T h e  labo ra to ry  w ork consists of m eas
u rem en ts  in  m echanics a n d  in  geom etrica l 
optics.
220. I N T E R M E D I A T E  E X P E R I M E N T A L  
P H Y S IC S .  E ith e r  te rm . C red it 4 hrs. P rereqs., 
Physics 102 o r 208, an d  M athem atics  162, o r 
consent o f in stru c to r. R eq u ired  of all physics 
m ajors. M W  F 1:40-4:30.

L ectures on  topics in exp e rim en ta l te ch 
niques. Selected labo ra to ry  exp erim en ts  to 
su it the s tu d e n t’s need , e.g., m echanics, e rro rs 
an d  p ro b ab ility , e lec tric ity , m agnetism , optics, 
spectroscopy, a n d  m odern  physics.
223. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  F a ll. C red it 3 hrs. P rereq ., Physics 121, 
122, and  co -reg istra tion  in  M athem atics  163, 
183, o r  193. L ecture , T h  9 o r  11, two d iscus
sion periods p er w eek, a n d  one 2 ,/fc h o u r 
labo ra to ry  p eriod  every o th e r  week as assigned.

A n in tro d u c to ry  survey of th e  laws o f elec
tric  an d  m agnetic  fields. Review  o f th e  e lec tro 
sta tic  field. M agnetic  fields o f steady cu rren ts , 
induced  em fs, d ielectrics, an d  m ag n etic  p ro p 
e rties  of m a tte r. T h e  labo ra to ry  w ork includes 
exp erim en ts  in  e lectrical m easurem ents.
224. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  S pring. C red it 3 h rs. P rereq ., Physics 223 
o r  eq u iv alen t. L ec ture , T h  9 o r  11, tw o d iscus
sion periods p e r  w eek, a n d  one 2 !/fc h o u r 
labo ra to ry  p erio d  every o th e r  week as assigned.

A n in tro d u c to ry  study  o f wave m otion  w ith  
em phasis on  th e  p ro p e rtie s  of e lec trom agnetic  
waves. In te rfe rence , d iffrac tion , d ispersion , 
sca tterin g , a n d  p o la riza tion  o f  waves. Selected 
topics from  th e  fields o f a tom ic, so lid  state , 
an d  n uc lear physics d ea lin g  w ith  w ave-partic le

experim ents , op tica l an d  X -ray  spectra , ra d io 
ac tiv ity , an d  n u c lea r processes. T h e  labo ra to ry  
w ork includes e x p e rim en ts  in  physical e lec
tron ics a n d  w ave optics.
225. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  F all. C red it 3 h rs. P re req ., sam e as for 
Physics 223. L ec tu re , T  9 o r  11, two d iscus
sion  periods p er w eek, an d  one 2 '/£ h o u r 
labo ra to ry  p erio d  every o th e r  week as assigned.

T h e  m ain  topics a re  th e  sam e as those listed  
u n d e r Physics 223, b u t  th e ir  trea tm e n t is 
m ore ana ly tica l a n d  som ew hat m ore  in tensive.
226. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  Spring. C re d it 3 hrs. P re req ., Physics 225 
o r consent o f  th e  in stru c to r . L ecture , T  9 o r 
1 1 , two discussion periods p er w eek, an d  one 
2 '/£ h o u r labo ra to ry  p erio d  every o th e r  week 
as assigned.

T h e  ran g e  o f topics is s im ila r to th a t  listed  
u n d e r  Physics 224, b u t coverage is m ore 
in tensive.

227. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  F all te rm . C red it 3 h rs. P re req ., sam e as 
fo r Physics 223. L ecture , T  9 o r  11, two d is 
cussion periods p e r  w eek, a n d  one 2 1/& h o u r 
labo ra to ry  p erio d  every o th e r  w eek as assigned.

T h e  su b jec t m a tte r  o f e lec tric ity  an d  m ag 
netism  listed  u n d e r  Physics 223 is covered a t  a 
level sufficiently advanced  to  s tim u la te  s tu 
den ts  o f  su pe rio r com petence  an d  in te res t.
228. I N T R O D U C T O R Y  A N A L Y T I C A L  P H Y S 
ICS.  S pring . C red it 3 h rs. P re req ., Physics 227 
o r  consent o f th e  in s tru c to r . L ec ture , T  9 o r 
1 1 , two discussion periods p e r  w eek, a n d  one 
2 V£ h o u r  labo ra to ry  p erio d  every o th e r  week 
as assigned.

T op ic s  s im ila r  to  those o f  Physics 224. T h e  
tre a tm e n t is designed  to  m ee t th e  needs of 
s tud en ts  w ho in te n d  to p u rsu e  m ore advanced  
courses in  physics.
307. P H Y S I C A L  O P T I C S .  F all. C red it 4 hrs. 
P rereq ., Physics 211 o r  224, o r  consent o f the 
in stru c to r. L ectures, T  T h  S 9 and  T  12.

H uygens’ a n d  F e rm a t’s p rin c ip le s  w ith  a p 
p lica tio n s to  g eom etrica l o ptics, wave p ro p 
e rties , velocity o f lig h t, in te rfe ren ce  p h e n o m 
ena , F ra u n h o fe r  a n d  F resnel d iffrac tio n  w ith  
ap p lica tio n  to im age fo rm atio n , po la riza tion  
of lig h t, d ou b le  re frac tio n , o p tica l activ ity , 
an d  o th e r  topics as tim e  p erm its .
314. A T O M I C ,  N U C L E A R ,  A N D  S O L I D  
S T A T E  P H Y S IC S .  S pring . C re d it 3 h rs. P re 
req ., Physics 224 an d  E n g in ee rin g  4103, o r  
consent o f  th e  in s tru c to r . P r im arily  fo r  s tu 
d en ts  in  e lec trica l eng in eering . T h re e  lectu res 
p e r  week as scheduled  by th e  College of 
E ng in eerin g .



E lem en ts o f n u c lea r a n d  a tom ic  s tru c tu re ; 
fun d am en ta ls  o f q u a n tu m  theory; e lec tron ic  
processes w ith  special reference  to  th e  elec
trica l p ro p e rtie s  o f m etals, sem iconductors, 
a n d  in su la to rs; e lem ents o f n u c lea r  processes.
318. A N A L Y T I C  M E C H A N I C S .  Spring. 
C red it 4 h rs. P re req ., Physics 208 o r  226, 
an d  co-reg istra tion  in  M athem atics  612, o r 
consent of th e  in stru c to r . M W  F 11 a n d  W  or 
T h  2.

A nalytical m echanics o f m a te ria l p artic les , 
systems of p artic les  an d  r ig id  bodies; o sc illa t
ing  systems; p lan e ta ry  m otion , s tab ility  of 
o rb its ; collisions; E u le r’s equ a tio n s , gyroscopic 
m otion; L ag ran g e’s equ a tio n s; H am ilto n 's  
equ a tio n ; re la tiv is tic  m echanics.
325-326. E L E C T R I C I T Y ,  M A G N E T I S M ,  
A N D  L I G H T .  T h ro u g h o u t  th e  year. C red it 
4 h rs. each te rm . P rereq ., Physics 208 o r  226, 
an d  M athem atics  612, o r  consent o f th e  in 
stru c to r. F irs t te rm  p re req u is ite  to  th e  second. 
L ectures, T  T h  S 11 an d  W  or T h  3. T w o  
p re lim in a ry  exam in a tio n s  w ill be h eld  in  
evenings.

E lec tro sta tic  a n d  e lec trom agnetic  fields, 
po la riza tion  o f d ie lec tric  a n d  m ag n etic  m edia, 
M axw ell’s equ a tio n s , p lan e  e lec trom agnetic  
waves.
443. A T O M I C  P H Y S IC S  A N D  I N T R O D U C 
T I O N  T O  Q U A N T U M  M E C H A N I C S .  Fall. 
C red it 4 h rs. P re req ., Physics 213, 318, an d  
325, o r  consent o f th e  in stru c to r . M W  F 10 
an d  W  o r  T h  2.

D ifficulties w ith  th e  classical in te rp re ta tio n s  
of a tom ic  p ro p e rtie s  and  a tom ic  s tru c tu re  are  
resolved in  term s o f q u a n tu m  m echanics.
444. N U C L E A R  A N D  H IG H - E N E I IG Y  P A R 
T I C L E  P H Y S IC S .  Spring. C red it 4 h rs. P re 
req ., Physics 443 o r  consent o f th e  in stru c to r. 
M W  F 10 an d  T  2.

B ehavio r o f  h igh -energy  p artic les  an d  ra d ia 
tion; e lem en tary  p artic les  an d  th e ir  c h a r
acteristics; basic p ro p erties  o f nucle i; n uc lear 
reactions; n uc lear forces; cosm ic rays; general 
sym m etries an d  conservation  laws o f n a tu re .
454. E L E C T R O N I C  P R O P E R T I E S  OF S O L 
ID S  A N D  L IQ U ID S .  S pring. C red it 4 h rs. P re 
req ., Physics 443 o r  consent o f th e  in stru c to r. 
M W  F 9 a n d  T  o r  W  2.

A sem iq u an tita tiv e  in tro d u c tio n  to th e  con 
cepts o f m odern  solid s ta te  physics, covering 
la ttice  s tru c tu re , la ttic e  defects, la ttice  v ib ra 
tions, cohesive energy, e lastic  a n d  inelastic  
p roperties, e lec tron  theory  of m etals an d  sem i
conductors, d ie lec tric  a n d  m agnetic  p ro p erties.
490. I N F O R M A L  S T U D Y  I N  P H Y S IC S .
E ith e r  term . C red it 1-4 h rs. a te rm . P rereq .,

Physics 410 an d  443, a n d  consent o f th e  i n 
s tru c to r . O rd in a rily  lim ite d  to  seniors. H ou rs 
to  be a rran g ed . T a u g h t  by any  m em ber of 
th e  staff w ho agrees to  do  so.

In d iv id u a l p ro jec t w ork. R ead in g  o r  la b o 
ra to ry  w ork in  any  b ran ch  o f physics.
571. C L A S S I C A L  M E C H A N I C S .  F a ll. C red it 3 
h rs . P re req ., Physics 318 and  co-reg istra tion  in 
M athem atics  615 o r  621, o r  consent o f the 
in stru c to r . T  T h  S 11.

L ag ran g e ’s equ a tio n s  a n d  ap p lica tio n  to 
p a rtic le  m o tio n  a n d  p artic le  accelerators; 
sm all v ib ra tio n s  an d  lin e a r  vector spaces; 
c o n tin u u m  m echanics w ith  ap p lica tio n  to 
wave m otio n  a n d  sca ttering ; H a m ilto n ’s 
equ a tio n s; in tro d u c tio n  to v a ria tio n a l m ethods 
fo r classical fields.

573. E L E C T R O D Y N A M I C S .  F all. C red it 4 hrs. 
P rereq ., Physics 326 a n d  co-reg istra tion  in 
M athem atics  615 o r  621, o r  consent o f the 
in s tru c to r . M W  F 9 a n d  S 12.

In tro d u c to ry  p o te n tia l theory; M axw ell’s 
e qu a tio n s  a n d  th e ir  m ean ing ; quasi-s ta tic  
p roblem s; energy an d  m om en tu m  o f th e  field; 
waves in  space an d  in  guides; ra d ia tio n  and  
sca ttering ; special re la tiv ity .

PSYCHOLOGY
207. B A S IC  PRO CE SSE S:  P E R C E P T I O N .
F all. C red it 3 h rs. P rereq ., Psychology 101 and
102. L ectures, M W  12. L ab o ra to ry , T h  2-4 .

A n accoun t o f th e  ways in  w hich  th e  n orm al 
h u m a n  a d u lt  reg isters a n d  ap p reh en d s  his 
env iron m en t. T h e  ex p e rim en ta l study  o f psy
chophysical co rre la tion  of space, m o tio n , o b 
jects, a n d  events, and  th e  re la tion s o f  perceiv 
in g  to  everyday b ehav ing  and  th in k in g .

PUBLIC SPEAKING
201. P U B L I C  S P E A K I N G .  E ith e r  te rm . C red it 
3 h rs. N o t open  to freshm en . M W  F 8, 9, 
10, 1 1 , o r  12; T  T h  S 8 , 9, 10, 11.

D esigned  to  h e lp  th e  s tu d e n t com m unicate  
h is ideas a n d  convictions effectively in  o ra l 
d iscourse. S tudy o f basic p rin c ip les  o f expos
ito ry  an d  persuasive speak ing , w ith  em phasis 
on  find ing, ev a lu atin g , an d  o rgan iz ing  m ate 
rials , an d  on  sim p licity  a n d  d irectness in  style 
a n d  delivery . P rac tice  in  p re p a rin g  an d  d eliv 
e rin g  speeches o f various types on  cu rre n t 
issues an d  in  c ha irm an sh ip ; study  o f exam ples; 
conferences.

T h e  services o f th e  Speech C lin ic  a re  ava il
ab le  to those s tu d en ts  w ho n eed  rem edia l 
exercises. S tuden ts  w hose na tiv e  lang u ag e  is 
n o t E ng lish  m u s t o b ta in  special clearance 
from  th e  D e p a rtm en t before reg istering .



FACULTY AND STAFF
D EA N E  W . M A L O T T , A .B., M .B .A., LL .D .. D .C.S., P resid en t o f th e  U niversity .
D A LE R A Y M O N D  C O R SO N , P h .D ., D ean  of the C ollege an d  Professor o f Physics.
G O R D O N  P. F IS H E R , D .E ng ., A ssociate D ean  o f th e  C ollege an d  P rofessor o f  C ivil E ng in eerin g . 
JO H N  F. M cM AN US, C .E., A ssistan t D ean o f th e  College.
D O N A L D  H . M O Y ER , B.S., M .A., D irec to r o f th e  Office o f S tu d en t P ersonnel.
JE A N E T T E  W O O D , B.S., L ib ra ria n .

VICTOR EMANUEL VISITING PROFESSORSHIP
O LA F E R IK  H A N S R YD BECK, M.Sc., D.Sc., 1957-1958 (fall term ).
B A L T H A SA R  v a n  d e r  P O L , D .M ath . a n d  Physics, P h .D ., 1957-1958 (spring  term ). 
T H E O D O R E  v o n  K A RM A N , M .E., P h .D ., 1958-1959 (spring  term ).
C H A O  C H E N  W A N G , B.S., M.S., D.Sc., 1959-1960 (spring  term ).

AERONAUTICAL ENGINEERING
W IL L IA M  R . SEARS, B .A ero.E ., P h .D ., D irec to r o f th e  School and  Professor of A eronau tica l 

E ng ineering .

PROFESSORS
E D W IN  L. R ESL ER . J r ., B.AeroF... P h .D ., P rofessor o f A ero nau tica l E ng ineering .
SHA N  FU SH E N , B.S., Sc.D., Professor o f A eronau tica l E ng ineering .

ASSISTANT PROFESSOR
D O N A L D  LAW SO N  T U R C O T T E , B.S., M .A ero.E ., P h .D ., A ssistan t P rofessor o f A ero nau tica l 

E ng ineering .

AGRICULTURAL ENGINEERING
O RV A L C. F R E N C H , B.S.A.E., M .S.A .E., H ea d  of D ep a rtm en t, Professor o f A g ric u ltu ra l 

E ng in eerin g , a n d  C h a irm an  o f th e  J o in t  F acu lty  C om m ittee.

JOINT FACULTY COMMITTEE OF AGRICULTURE 
AND ENGINEERING ADMINISTERING THE 
AGRICULTURAL ENGINEERING CURRICULUM
M A R V IN  B O G EM A , B.S., M .C .E., Professor of Civil E ng in eerin g .
N E P H I A L B E R T  C H R IS T E N S E N , B .S.C .E., M .S.C .E., P h .D ., D irec to r o f th e  School o f C ivil 

E n g in ee rin g  a n d  P rofessor o f C ivil E ng ineering .
W IL L IA M  H A R R Y  E R IC K SO N , B.S. in  E .E ., M.S. in  E .E ., A ssistan t D irec to r o f th e  School o f 

E lec trical E n g in ee rin g  an d  Professor o f E lec trical E ng in eerin g .
G E O R G E  R A Y M O N D  H A N SE L M A N , M .E., M .S., A ssistan t D irec to r  o f M echanical E n g in ee rin g  

a n d  P rofessor o f A dm in is tra tiv e  E ng in eerin g .
B A R B O U R  LAW SO N  H E R R IN G T O N , B.S., P h .D ., P rofessor of D airy  C hem istry .
R O B E R T  M U M FO R D  SMOCK, B.S., M.S., P h .D ., Professor o f Pom ology.
STA N LEY  W H IT S O N  W A R R E N , B.S., P h .D ., Professor o f F arm  M anagem en t.



PROFESSORS
E D W IN  STA N LEY  S H E PA R D SO N , B.S., M.S. in  A gr., P rofessor o f A g ric u ltu ra l E ng ineering . 
CYRL W A L D IE  T E R R Y , M .E., M .M .E., P h .D ., P rofessor o f A g ricu ltu ra l E ng ineering .
L A N D IS LEE BOYD, B.S., M.S., P h .D ., Professor o f A g ric u ltu ra l E ng ineering .
WESLEY W IN N F R E D  G U N K E L , B.S., M .S., P h .D ., P rofessor o f A g ric u ltu ra l E ng ineering . 
JA M ES W E N D E L L  S PE N C E R , B. o f C .E., M .C .E., Professor o f A g ric u ltu ra l E ng ineering .

ASSOCIATE PROFESSORS
G IL B E R T  L E V IN E , B.S., P h .D ., Associate Professor o f A g ricu ltu ra l E ng ineering .
W IL L IA M  IR E D E R IC K  M IL L IE R , B.S., P h .D ., A ssociate Professor o f A g ric u ltu ra l E ng ineering .

ASSISTANT PROFESSORS
R IC H A R D  D EA N  BLACK, B.S., M .S., P h .D ., A ssistan t Professor o f A g ricu ltu ra l E ng ineering . 
R O B E R 1  I H E O D O R E  L O R E N Z E N , B.S.A.E., B.S.C.E., M .S., A ssistan t P rofessor o f A gricu ltu ra l 

E ng ineering .

CHEMICAL AND METALLURGICAL ENGINEERING
C H A R LES C A LV ER T W IN D IN G , B .C h.E ., P h .D ., D irec to r o f th e  School, H e rb e r t  F isk  Johnson  

Professor o f In d u s tria l C hem istry , Professor o f C hem ical E ng ineering , a n d  P ersonnel Officer 
o f th e  School.

EMERITUS PROFESSOR
tR E D  H O F F M A N  R H O D E S , A .B., P h .D ., Professor o f C hem ical E ng in eerin g , E m eritu s.

PROFESSORS
M ALCO LM  S. B U R  I  O N , B.S. in  M .E., S.M. in  M .E., P rofessor o f M eta llu rg ica l E ng ineering .
R O B E R I K AUL F IN N , B .C hem .E ., P h .D ., A ssociate Professor o f C hem ical E ng ineering .
JA M ES L A W R E N C E  G R E G G , B .E., Professor o f M eta llu rg ica l E ng ineering .
J . ELD  R ED  H E D R IC K , P h .D ., Professor o f C hem ical E ng ineering .
CLYDE W A L T E R  M ASON, A .B ., P h .D ., Professor o f C hem ical M icroscopy an d  M eta llog raphy .
J O H N  B U R T  N E W K IR K , B .M et.E ., M .S., Sc.D., Professor o f M eta llu rg ica l E ng ineering .
G EO R G E  V. S M IT H , B .M et.E ., P h .D ., F rancis  N orw ood  B ard  P rofessor o f M eta llu rg ica l 

E n g in ee rin g  and  A ssistan t D irec to r fo r M eta llu rg ica l E ng ineering .
JU L IA N  C. S M IT H , B .C hem ., C hem .E ., P rofessor o f C hem ical E ng in eerin g .
R O B E R T  L. V O N  B ER G , B.S. in  C hem .E ., M.S. in  C hem .E ., Sc.D., P rofessor o f C hem ical 

E ng ineering .
H E R B E R T  F. W IE G A N D T , B.S. in  C hem .E ., M.S. in  E ng ., P h .D ., P rofessor o f C hem ical 

E ng ineering .
R O B E R T  Y O R K , B.S. (M .E.), M.S. (M .E.), Sc.D. in  C hem .E ., Socony M obil Professor o f C hem i

cal E ng in eerin g .

ASSOCIATE PROFESSORS
P E 1 E R  H A R R IO 1 T , B .C hem .E ., P h .D ., Associate Professor o f C hem ical E ng ineering .
T H O R  R H O D IN , P h .D ., Associate P rofessor o f E n g in ee rin g  Physics a n d  M eta llu rg ica l E n g ineering .
C H E S T E R  W . S PE N C E R , B .S.M et.E ., M .S .M et.E ., P h .D ., A ssociate P rofessor o f M eta llu rg ica l 

E ng in eerin g .
RAY M O ND  G. T H O R P E , B .C hem .E ., M .C hem .E ., Associate Professor o f C hem ical E ng ineering .

ASSISTANT PROFESORS
FE R D IN A N D  R O D R IG U E Z , B.S. in  C hem .E ., M.S. in  C hem .E ., P h .D ., A ssistan t Professor of 

C hem ical E ng ineering .



G E O R G E  F R E D E R IC K  SCH EELE, B.S.E., M .S., P h .D ., A ssistan t P rofessor o f C hem ical 
E ng in eerin g .

H A R R Y  W . W E A R T , B .M et.E ., M.S. in  M et.E ., P h .D ., A ssistant Professor o f M eta llu rg ica l 
E ng ineering .

INSTRUCTOR
T H O M A S  W IL L IA M  W EBF.R, B .C hem .E ., M.S.

INSTRUCTOR TECHNICIAN
M O R R IS  L. H A R P E R .

CIVIL ENGINEERING
N E P H I A L B E R T  C H R IS T E N S E N , B.S.C.E., M .S.C .E., P h .D ., D irecto r o f th e  School and  

P rofessor o f Civil E ng ineering .
O L IV E  D . PASS, A dm in is tra tiv e  A ide, School o f C ivil E ng ineering .

EMERITUS PROFESSORS
SAM UEL L A T IM E R  B O O T H R O Y D , M.S., Professor o f A stronom y, E m eritu s .
W A L T E R  L. CONVVELL, C .E., Professor o f H ighw ay  E ng in eerin g , E m eritu s .
C A R L  C R A N D A L L , C. E ., P rofessor of Civil E ng in eerin g , E m eritu s.
SO LO M O N  CADY H O L L IS T E R , B.S., C .E ., D .E ng ., Sc.D., P rofessor o f  C ivil E ng ineering , 

E m eritu s.
J O H N  E D W IN  P E R R Y , B.S. in  C .E ., Professor o f R a ilro a d  E ng in ee rin g , E m eritu s.
E R N E S T  W IL L IA M  S C H O D E R , B.S., B.S. in  M in ., P h .D ., W o rld  W ar M em oria l Professor of 

E x p e rim en ta l H yd rau lics , E m eritu s.
H E R B E R T  H E N R Y  SC O FIE L D , M .E., Professor o f T es tin g  M ateria ls , E m eritu s.
R O M EY N  Y. T H A T C H E R , C .E., P rofessor o f C ivil E ng in ee rin g , E m eritu s.
PA U L  H A LLA D A Y  U N D E R W O O D , C .E ., Professor o f C ivil E ng in ee rin g , E m eritu s.
C H A R LES L E O PO L D  W A L K E R , C .E., P rofessor o f S an itary  E ng in eerin g , E m eritu s.

PROFESSORS
D O N A L D  J . B E L C H E R , B.S.C.E., M .S.E.. P rofessor o f C ivil E ng in eerin g .
PA U L  P. B IJL A A R D , C .E., Professor of M echanics.
M A R V IN  B O G EM A , B.S., M .C .E ., Professor o f Civil E n g in ee rin g  an d  P rofessor in  C harge  of 

A pp lied  H yd rau lics  L ab o ra to ry .
H A R R Y  D . CON W A Y, B.Sc. (Eng.), M .A., P h .D ., Professor o f M echanics.
G O R D O N  P. F IS H E R , B .E ., D .E ng ., Professor o f C ivil E ng in ee rin g  a n d  A ssociate D ean  o f the

College.
C H A R L E S D O N A L D  G A TES, B .A ., M .S., P rofessor o f  C ivil E n g in ee rin g  a n d  H ead  o f the 

D e p a rtm en t o f S an itary  E ng ineering .
J O H N  C. G E B H A R D , C .E ., P rofessor o f C ivil E n g in ee rin g  an d  H ea d  o f th e  D ep a rtm en t of 

C on stru c tion  E n g in ee rin g  a n d  A d m in is tra tio n .
T A Y L O R  D . L EW IS, B .S.E., C .E ., P rofessor of C ivil E n g in ee rin g  an d  H ea d  o f  th e  D ep a rtm en t 

of T ra n sp o r ta tio n  E ng ineering .
W IL L IA M  M cG U IR E , B.S. in  C .E., M .C .E ., Professor o f  C ivil E ng in eerin g .
A R T H U R  J .  M cN A IR , B.S., M .S., C .E ., Professor o f C ivil E n g in ee rin g  a n d  H ead  o f  th e

Surveying D ep a rtm en t.
G E O R G E  W IN T E R , C .E ., P h .D ., Professor an d  H ead  of th e  D ep a rtm en t o f S tru c tu ra l 

E ng in eerin g .

ASSOCIATE PROFESSORS
V A U G H N  C. B E H N , U.S., M .S., D .E ng ., Associate Professor o f Civil E ng in eerin g .
B E N G T  BRO M S, C .E ., M .S., P h .D ., A ssociate Professor o f  C ivil E ng in eerin g .
W IL L IA M  L. H E W IT T , A .B ., B .C .E ., M .C .E ., A ssociate P rofessor o f  C ivil E n g in ee rin g  a n d  

H ea d  o f the D ep a rtm en t of E ng in eerin g  D raw ing .



T A  L IA N G , B .E., M .C .E ., P h .D ., Associate Professor o f C ivil E ng ineering .
W A L T E R  R . L Y N N , B.S., M .S., P h .D ., A ssociate P rofessor of Civil E ng ineering .
G EO R G E  B. LYO N, B.S. in  C .E., M.S., Associate Professor o f  Civil E ng ineering . 
A R T H U R  H . N IL S O N , B.S.C.E., M.S., Associate Professor o f C ivil E ng in eerin g . 
W IL L IA M  L. R IC H A R D S, B.S., C .E., M .C .E ., Associate Professor o f  C ivil E ng in eerin g . 
FLOYD O . SLA TE , S.B., M .S., P h.D ., Associate Professor o f M ateria ls.

ASSISTANT PROFESSORS
STA N K O  J . B R IT V E C , C .E ., B.S., P h .D ., A ssistan t Professor o f Civil E ng ineering .
JA M ES A. L IG G E T T , B.S., M.S., P h.D ., A ssistant Professor o f Civil E ng ineering . 
R IC H A R D  E. M ASON, B.S.C.E., M .S.C.E., A ssistan t Professor o f  Civil E ng in eerin g . 
R IC H A R D  N . W H IT E , B.S., M.S., P h.D ., A ssistan t Professor o f Civil E ng ineering .

IN S T R U C T O R S

B U R D E T T  K. STEA R N S, B.S., M.S.
G ER A LD  M. S T U R M A N , A .B.. B.S., M.S.

ELECTRICAL ENGINEERING
H EN R Y  G E O R G E  B O O K E R , B.A., M .A., P h .D ., D irec to r o f th e  School anti Professor of 

E lec trical E ng in eerin g .
W IL L IA M  H A R R Y  E R IC K S O N , B.S. in  E .E ., M.S. in  E .E ., A ssistan t D irec to r of th e  School 

an d  Professor o f E lec trical E ng ineering .

EMERITUS PROFESSOR
R O B E R T  F R A N K L IN  C H A M B E R L A IN , M .E. (in E .E .), Professor of E lec trical E ng in eerin g , 

E m eritu s.

PROFESSORS
LA W R E N C E  ADAMS B U R CK M Y ER, J r . ,  B.S. (in E.E .), E .E ., Professor o f E lectrical E n g in ee r

ing  (on leave, academ ic  year 1961).
CA SPER L E H M A N  C O T T R E L L . A .B., P h.D ., Professor o f E lectrical E ng in ee rin g , Secretary of 

th e  Facu lty  o f th e  School, an d  A dm issions Officer.
G. C O N R A D  D A L M A N , B.E .E ., M .E .E ., D .E .E ., Professor of E lec trical E ng ineering .
T H O M A S  G O L D , M .S., Professor o f A stronom y an d  Professor of E lec trical E ng ineering .
W IL L IA M  E D W IN  G O R D O N , B.A., M .A ., M.S., P h .D ., P rofessor o f E lec trical E ng in eerin g  

(on leave, academ ic  year 1961).
C H A R LES F. G R E E N , A.B., A .M ., P h.D ., V isiting  Professor o f E lec trical E ng ineering .
T R U E  M cLEA N , E .E ., Professor of E lec trical E ng in eerin g .
M IC H E L  G E O R G E  M A L T I, A .B., B.S. in  E .E ., M .E .E ., P h .D .. Professor of E lec trical E n g in ee r

ing.
H E N R Y  S I O C K W E LL  M cG A U G H A N , B.S.E., (in  Phys.) M .E .E ., P rofessor o f E lec trical 

E ng ineering .
W IL B U R  E R N E S T  M ESERVE, B.S. (in E .E .), M .S., M .E .E ., P h .D ., Professor o f E lec trical 

E ng in eerin g  (on leave, academ ic  year 1961).
B E N JA M IN  N IC H O L S, B .E .E ., M .E .E ., P h .D ., Professor o f E lec trical E n g in ee rin g  an d  Co

o rd in a to r  o f In s tru c tio n .
H O W A R D  G O D W IN  S M IT H , E .E ., M .E .E ., P h .D ., P rofessor o f E lec trical E n g in ee rin g  and  

D irec to r, D ivision  of Basic S tudies o f th e  C ollege o f E ng ineering .
E V E R E T T  M IL T O N  S T R O N G , B.S. in  E .E ., P rofessor o f E lec trical E ng in eerin g .
STA N LEY  W IL L IA M  Z IM M E R M A N , B.S. in E .E ., M.S. in E .E ., Professor o f  E lec trica l E n g i

n eering .

ASSOCIATE PROFESSORS
PA U L  D EN ZE L  A N K R U M , B.S.E.E., A .B., M.S. in  E ng in ee rin g , Associate P rofessor o f  E lec trical 

E ng ineering .



R A L P H  B O L G IA N O , B .E .E ., M .E .E ., P h .D ., Associate Professor o f E lec trical E ng ineering . 
N ELSO N  H O W A R D  B R Y A N T , E .E ., M .E .E ., Associate Professor o f E lec trica l E ng in eerin g . 
M A R SH A LL H . C O H E N , B .E .E ., M.Sc., P h .D ., Associate P rofessor of E lec trical E ng ineering . 
W A L T E R  W E N D E L L  C O T N E R , B.S. (in  E .E .), E .E ., M .E .E ., Associate P rofessor o f E lec trical 

E ng ineering .
NICK. D EC LA R IS, B.S., M .S., Sc.D., A ssociate P rofessor o f E lec trical E ng ineering .
L E S T E R  FUESS E A STM A N , B .E .E ., M .S., P h .D ., A ssociate Professor o f E lec trical E ng ineering . 
CLYDE E D W IN  IN G A L L S, E .E ., A ssociate P rofessor o f E lec trical E ng ineering .
SIM PSO N  L IN K E , B.S. in  E .E ., M .E .E ., Associate Professor o f E lec trical E ng ineering .
PA U L  R O W LE Y  M cISAAC, B .E .E ., M .S.E., P h .D ., A ssociate P rofessor o f E lec trical E ng ineering . 
R O B E R T  E. O SB O R N , B .S.E.E., Associate Professor o f E lec trical E ng ineering .
JO S E PH  L . RO SSO N , B.S. in  E .E ., M.S. in  E ng in eerin g , Associate Professor o f E lectrical 

E ng ineering .
N O R M A N  M . V RA N A , B .E .E ., M .E .E ., A ssociate Professor o f E lec trical E ng ineering .

ASSISTANT PROFESSORS
F R IE D H E L M  D E P P IN G , D ip l.-In g ., D r. E ng ., V isiting  A ssistan t P rofessor o f E lectrical 

E ngineering .
K E IT H  R O G E R  K LE C K N E R , B .E .E ., P h .D ., A ssistan t Professor o f E lec trical E ng ineering .
LEE A UBRY  M a c k e n z i e , B E E ., M .S., P h .D ., A ssistant P rofessor o f E lec trical E ng ineering . 
R A V IN D R A  N A T H  SUD AN , B.S., D .I .I . Sc., P h .D ., A ssistan t Professor o f E lec trical E ng ineering . 
H W A -C H U N G  T O R N G , B.S., M .S., P h .D ., A ssistan t Professor o f E lec trical E ng ineering . 
L EO N A R D  SAM UEL W A G N E R , B .E .E ., M .S.E.E., P h .D ., A ssistan t Professor o f E lec trical 

E ng ineering .
PA U L F R A N K L IN  W EA V ER, B .E .E ., M .E .E ., P h .D ., A ssistan t Professor o f  E lec trical E n g in ee r

ing.
G EO R G E  J .  W O L G A , B .E .P ., P h .D ., A ssistan t Professor o f E lec trical E ng ineering .

VISITING LECTURER
LELA N D  C. R O B E R T S , A .B., B.S.E.E.

RESEARCH ASSOCIATES
G IA N -C A R L O  R U M I, D o tt.In g ., M .S., P h .D ., R esearch  Associate in  E lec trical E ng ineering . 
L A W R E N C E  B YRON  SPEN C E R , E .E ., C hief N etw ork  C alcu la to r E ng ineer.

ENGINEERING MECHANICS AND MATERIALS
E D M U N D  T . C R A N C H , B .M .E., P h .D ., H ead  of th e  D ep a rtm en t an d  Professor o f M echanics.

EMERITUS PROFESSOR
H A R O L D  C. P E R K IN S , M .E. P rofessor of M echanics, E m eritu s.

PROFESSORS
PA U L P. B fJL A A R D , C .E., Professor o f M echanics.
H E N R Y  D . B LO CK , B.S., B .C .E ., M.S. P h .D ., Professor o f A pp lied  M athem atics.
H A R R Y  D . CONW AY, B.Sc. (Eng.). M .A., P h .D ., P rofessor o f M echanics.
T R E V O R  RHY S C U Y K EN D A LL, P h .D ., P rofessor o f E n g in ee rin g  Physics.
JO S E PH  O . JE F F R E Y , M E., M .M .E ., P rofessor o f M ateria ls .
G EO FFR EY  S. S. L U D F O R D , B.A., M .A., P h .D ., Professor o f A pp lied  M athem atics.
CLYDE W . M ASON, A .B ., P h .D ., Professor o f C hem ical M icroscopy an d  M eta llog raphy . 
JO H N  R . M O Y N IH A N , M .E., M .M .E., Professor o f M ateria ls.
H E N R I SAM UEL SACK, Sc.D., P rofessor of E n g in ee rin g  Physics.
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