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ESTERN ELECTRIC REPORT 

Automatic regeneration and plating machine has a heavy, 
rubber-lined tank with 22 stationary graphite anodes and 
57 rod-like copper cathodes moving at the rate of 90 
transfers an hour. 

+ REACTION AT THE ~NOOC: 

cu+ 1.,..cu+ 2 + le-
REACTIONS AT THE CATHODE: 

cu+ 2+ 2e- .;o. Cu 
cu+ l+ le-+- Cu 

The action at the cathode. Electrochemical reversal 
of the etching reaction effecting etchant regenera
tion and copper recovery. 

Typical printed wiring board consists of copper 
(only 0.0028 inch thick) laminated to a phenolic
resin panel. With the new process, unwanted metal 
is etched away with cupric chloride. 

Creating an entirely new way to etch printed circuits. 

One of the most common methods 
of printed circuit manufacturing is by 
batch-etching with ferric chloride. How
ever, while batch-etching produces cir
cuits of high quality, it also has some 
processing disadvantages. 

For instance, it takes more and more 
etching time as the etchant is used. Then, 
to replace the spent etchant means con
siderable downtime. And the etching of 
100,000 circuit boards produces 2000 
pounds -of copper in a non-recoverable 
form. 

Engineers at our Columbus, Ohio 
plant set out to discover a better way to 
etch that would eliminate all of these in
herent problems. 

Their new process is the first closed
loop, spray-etching system that electro
lytically reverses the chemical reaction 
of etching. It continuously recycles cu
pric chloride and has reduced the cost of 
etching wiring boards by over 90%. 

Virtually all the problems of the old 
method have been overcome. No more 
machine downtime is required to change 
etchant. No more costly ferric chloride 

is needed. Etchant strength does not di~ 
minish. The etching rate is now constant 
and faster than the average ferric chloride 
rate. There's no more waste of etched 
copper. It is now recovered, about 20 
pounds per hour, and resold. 

Conclusion: The first completely 
closed-loop cupric chloride etching sys
tem in the printed circuit industry is a 
major innovation that has improved effi
ciency and quality, eliminated downtime 
and decreased costs by more than 90%. 
Furthermore, it has helped conserve a 
valuable natural resource. 

@ 
Western Electric 

We make things that bring people closer. 



How are you on _ 
the follow-through? 

The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow through. 

Like the top-flight skeet shooter illustrated here, our tapered roller bearing 
· and steel engineers get results because they follow through, too. 

How about you? Do you want a company that involves your interest and keeps you involved 
till the finish? That promotes from within? Are you up to the demands thrown 

our way by the automotive, construction, aerospace and chemical industries? 
Do you have your sight set on the future--on a company like ours that has 

a $221 million expansion and modernization program? 

Then write to our Manager of College Relations. And tell him you'd like to take 
a shht at it. The Timken Company, Canton, Ohio 44706. Timken® bearings 

are sold all over the world. Manufacturing in Australia, Brazil, 
Canada, England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (m/f). 

TIMKEN 
UGISTHlD TRADEMAlK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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In todayS 1lastic world, 
itS nice to l<now there are still 
a· few dependables. 

Every material has its use. But something 
that's good for one use isn't necessarily good 
for another. 

Some sewer pipe materials shouldn't be used 
in sewer pipes. They lack the structural 
characteristics found in a dependable sewer 
pipe system. They have minimum resistance 
to rot and roots. Deflection under load which 
can cause stoppages and eventual collapse. 
Thin walls susceptible to puncture. And 
weakness when exposed to high temperatures. 

But the dimensional integrity of a clay 
sewer pipe system eliminates these worries. 

Clay pipe can permanently resist all the 
chemicals and acids commonly found in a 
sewer system. Offer the only absolute 
resistance to rot, roots, abrasion, infiltration 

and exfiltration. And Dickey clay pipe 
carries a full 100 year guarantee.* 

And the patented urethane joint makes Dickey 
clay coupling pipe the best you can buy. 
With the most dependable and effective seal 
you can get in a wastewater system, even 
if settling occurs. 

As a matter of fact, our clay pipe will not 
only outlast the Bond Issue, but also the 
people who buy it. 

WS 

XCKEY 
Clay Manufacturing Company 

Kansas City, Missouri ; St. Louis, Missouri; 
Lehigh. Iowa; San Antonio, Texas ; Birmingham. Ala
bama; Meridian. Mississippi: Texarkana. Texas-Arkansas 

"Dic key Clay will supply- free of charge - replacements for any cloy pipe which has been damaged, destr~yed or impaired in service for o period of 100 years from 
contract dote, if damage hos been caused by cor rosion or other chemical decomposition from acids, alka lis, sewage or industrial wastes (excep t Hydrofluoric Acid) 
cwdomoge b y rots o r other rodents whether _pipe is used for industria l, res idential or general drainage purposes. Damage from improper handling, placement q r 
trench loading is not cove red. 
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The Edi tors Battered Brain 
The blunt question was put to me the other day by a fellow student. 

Why the Shamrock? One could answer in the immortal words of our under
graduate program director in E.E. who shall remain nameless-"Why not?" 
but that would be begging the question. 

Why the Shamrock? Our primary goal is TO PRINT A MAGAZINE OF IN
TEREST TO OUR STUDENT BODY AND PROSPECTIVE STUDENTS through
out the state, as well as informing the faculty and alumni of engineering news 
at U.M.C. A student slant to the news is appropriate because The Shamrock 
is the official publication of the Engineers' Club; as such it is really owned 
by each engineering student. THIS IS YOUR MAGAZINE and if you don't like 
it you can change it. We are not under the thumb of the college, although we 
have received enthusiastic backing and encouragement from the Dean, Faculty, 
and Staff, for which we are deeply indebted. 

The MISSOURI SHAMROCK was first published in 1904 as an Engineer
ing School Yearbook. It changed over the years to a monthly magazine printed 
October to May, and then to a bimonthly magazine printed in October, De
cember, February, and May. 

The quantity and the quality of the magazine has fluctuated with changes 
in staff. The Shamrock is essentially a self-sustaining magazine. We do re
ceive an allotment from the Engineering Student Council along with the other 
engineering student organizations. The rest of our support comes from sub
scriptions and advertising. 

Last year was a successful year of rebuilding for the Shamrock. Our 
many friends and supporters will be glad to know that under the leadership 
of last year's editor, Gary Venable, we were able to pay our debt of several 
years standing. 

Solvency is a new experience for us and with careful money manage
ment, we hope to pass on to next year's staff a comfortable working balance. 

We are building on the foundation of last year with a larger staff. Every
one is still welcome to join us. How about it Chemical Engineers or Mechani
cal Engineers? Our apologies if in the rush of putting out the magazine, we 
haven't made the invitation loud and clear. 

Why the Shamrock-come find out. It's an exciting, if frustrating ex
perience. Countless staff members since 1904 have decided it was worth risk
ing ulcers and fighting off sleep. 

If you have an idea, or better yet a few hours to back up that idea, see 
one of the staff members. "" 

■ ■ ■ 
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GALVANIZED STEEL has an 
"ELECTRIC FENCE" 
to keep corrosion out of your product 

The layer of zinc metallurgically bonded to steel in the 
galvanizing reaction is much more than just a skin deep 
barrier against rust. □ When the tough zinc coating is 
scratched, gouged or worn through, an electrochemical 
current fences the gaps and the zinc slowly sacrifices 
itself as it continues to protect the steel. This happens 
because, in the galvanic series, zinc is less noble than 
steel and will corrode sacrificially-fighting a stubborn 
delaying action against corrosion's attack. □ The zinc 
coating is bonded so firmly and uniformly to the steel that 
it is practically a part of the base metal and will with
stand any deformation that the steel can. Galvanized 
steel can be formed by virtually any metalworking opera-

tion and can be readily joined by welding or soldering. 
When fabrication involves cutting or drilling, zinc's "elec
tric fence" provides lasting protection to the exposed 
edges of the steel. □ Today, galvanized steel is available 
in finishes custom-tailored to suit your specific applica
tion. □ In addition, galvanized steel has the strength, 
hardness and heat resistance (up to 500°F) to protect 
your product's performance. 

NO OTHER MATERIAL GIVES YOU THE COMBINA
TION OF STRENGTH, CORROSION-RESISTANCE 
AND ECONOMY YOU GET FROM GALVANIZED 
STEEL. 

ZN•520 



A, Black's Reaction 

to UMC Engineering 

by 

Allen 
Fuqua 

M.E. '72 

Allen is a senior in M.E. and a 1967 graduate 
of Southeast High School in Kansas City. He at
tended Metropolitan Junior College i,n Kansas City 
before transferring to University of Missouri-Colum
bia. He has worked as a co-op student for Burns and 
MacDonald, a consulting engineering firm head
quartered in Kansas City. After graduation, Allen 
is interested .in working for a consulting firm, or in 
plant engineering. 

I am a black mechanical engineering student sched
uled to graduate in December. I will be the only black 
graduating in engineering. It is sad to say, but the black 
engineering enrollment at MU is so small that it can be 
compared to a tiny minnow swimming beside an enormous 
whale. 

This drought of black engineers is present at many 
other universities, and in industry as well. According to 
the February, 1971 issue of "Engineering Education," 
42,966 people graduated in engineering during the, 196~-
70 school year of which only 378 were black. Such a piti
fully small number of blacks! 

I believe we have enough black teachers and other 
blacks with non-technical occupations. It is time for us 
to venture into more technical careers such as engineering 
and science. It is no longer necessary for us to graduate 
with degrees in education just because we are afraid we 
won't be able ro find a job if we graduate with a degree 
in a technical field. The truth is that the door to these 
careers has been opened.~ 0 

Many of us probably shy away from these rugged 
branches of study because they are so demanding. As an 
engineering student I ha•e to agree that technical studies 
are more demanding, but this extra demand on mental 
power and free time makes the obtainment of the degree 
so much more rewarding and satisfying. 

I urge black high school students to look into these 
technical fields and particularly engineering. Engineering 
is a marvelous profession, one of challenges and grand 
opportunities. To be an engineer is to be somebody. En-

Page 8 

gineers design useful things and services. They invest 
and control use of new processes, systems, and devices for 
economy and convenience. Engineers are concerned with 
the best way to meet human needs through technology, 
and they are interested in resources for conservation pur
poses and ecological research to preserve and enhance life. 
These a.re just a few of the many things they are con
cerned with. 

While I'm recommending engineering, I might as 
well recommend a good engineering school-The Univer
sity of Missouri at Columbia. I personally can utter only 
commendable and praise-worthy comments about this 
school and its staff. The professors I had gave me all the 
help I needed. They never made me feel uneasy because I 
was black. They gave me just as much of their help and 
time as they gave any other student. I honestly believe 
these professors will help anyone who shows a sincere de
sire to succeed in his engineering studies. 

My fellow students were and still are great. They 
assist me with my studies just as readily as they assist each 
other. I mentioned this because it is very important. When 
I first came to MU I didn't know anyone so I tried to solve 
all my problems alone, which was a tremendously time 
consuming venture as well as a discouraging one. I would 
observe how the other students would study together, and 
wish that I had someone to study with. I was afraid that 
they didn't want to be bothered with me. Fortunately, I 
disposed of that foolish fear and became good friends with 
some real nice people. Unless you are exceedingly in
telligent, and I'm not, you will need somebody to study 
with quite frequently. I cannot stress enough the impor
tance of stud1ing with friends. In many cases it will en
courage a person to stick with engineering when he might 
otherwise give it up and miss out on one of the most 
challenging and rewarding professions around. 

Many people believe you have to be a mathematical 
genius or an intellectual wizard to succeed in engineering 
If these were the requirements there would definitely be 
fewer engineers in the world. Engineering does, however, 
require some stand-out qualities such as an analytical 
mind, curiosity, and an aptitude for science and mathe
matics. 

To be successful in the College of Engineering, you 
must obtain a good background in mathematics and 
science while in high school. You also need ambition, de
sire and drive. With these qualities plus a strong deter
mination coupled with an indomitable will to succeed 
you can't help but graduate with an engineering degree. 
Summing up my college engineering career, I must label 
it as an invaluable experience, and one that now has me 
waiting for the challenge of industry with great anticipa-
tion. 4, 

THE MISSOURI SHAMROCK 



ELECTRICAL ENGINEERING cont. 
( Continued from front cover) 
quotation indicator (forerunner of the stock ticker) and good 
friend of Thomas A. Edison. 

The first courses of electrical engineering dealt with the 
two practical applications of electricity of the day, telegraphy 
and signaling. Through President Laws in 1882, the Univer
sity received from Thomas Edison a dynamo and a few in
candescent lamps. These Professor Thomas and his class as
sembled in the basement of the old academic building and on 
the tenth of January, 1883, gave the first public demonstra
tion of the incandescent lamp in Missouri, if not west of the 
Mississippi. Thomas and his class then received two more dy
namos from Edison ( which still are in possession of the De
partment of Electrical Engineering) and wired the Academic 
Hall for electric lights. Further accomplishments, his class 
also helped install the first telephone in Columbia. 

In · 1886 the Department of Electrical Engineering was 
established at the University of Missouri, only four years be
hind the oldest department of electrical engineering estab
lished at the Massachusetts Institute of Technology in 1882. 

Since that time the Department of Electrical Engineering 
has grown and broadened its fields of study, keeping pace with 
the latest developments in Electrical Engineering. It has been 
able to continue to expand largely through the efforts of its 
faculty and students who have consistently supported innova
tive changes. 

Presently, the Electrical Engineering Department is ex
periencing a slight contraction in the size of its faculty and 
undergraduate enrollment. This trend is due largely to the 
drop-off in demand for engineers in the sluggish economy of 
the past few years, and the publicity it has received. Local 
educators see this as a temporary phenomenon, now past, and 
predict increasing opportunity for technological graduates. 
Although the undergraduate enrollment has experienced 
slight fluctuations in size as exemplified by the current con
ditions, it has remained relatively stable in the last ten years 
while the faculty size has been gradually enlarged each year 
to meet the increasing interests of students and industry. 

As research and extension commitments of the depart
ment have grown and as the graduate program has become 
one of the largest on the Columbia campus, the undergraduate 
program has remained a major concern of the faculty. Only 
three years since the curriculum in the Electrical Engineering 
Department underwent a major revision down to 126 hours, 
social and administrative pressures have once again resulted 
in a major curriculum change, details of which are furnished 
later in this publication. Perhaps the most significant aspect 
of this curriculum change is that the change was not due to 
internal pressures from the student body, but instead was 
instigated by the faculty themselves. As long as the faculty 
and students realize the importance of maintaining a flexible 
and diversified curriculum, Electrical Engineering graduates 
will continue to go forth from this University capable of serv-
ing in all aspects of professional endeavor. "' 

By Andy Kertz 
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Front row: I. to r. Dianne Cheek, Karen Sapp, Peggy 
Stine, Bernadette Brenner, Lynn Sanderson, 
Marti Weinrich 

3rd row: Dr. Leavene, Dr. Tebbe, Dr. Carlson, Dr. 
Mclaren, Dr. Franklin, Dr. Ott 

4th row: Dr. Devaney, Dr. Adams, Dr. Leonhard 
2nd row: Dr. Calabrese, Dr. Mathur, Tom Browne, 

Dr. Harbourt, Dr. Charlson, Dr. Combs 
5th row: Dr. Komo, Dr. Mahmoud, Prof. Vreden

burgh, Dr. Sherman, Dr. Walker 

Meet the E.E. Teaching Staff 
The Shamrock staff would 

like to introduce you to the 
teachers in the E.E. department, 
and their backgrounds and 
interests. The biographical 
sketches were compiled by Lynn 
Garrison, Don Harper, Larry 
Romang, Tom Siedhoff, and 
Ken Still. 

PROFESSOR GAYLE E. ADAMS 
joined the E.E. Department in 1966. 
He attended the University of Wis
consin where he obtained a B.S.E.E. 
with high honors in 1949, and a 
Ph.D. in 1952. Adams, who spe
cialized in digital systems design, is 
presently serving as Engineering 
Computer Director. 

Before coming to M.U., Professor 
Adams held several positions with 
the General Electric Company in
cluding Analytical Engineer and con
sulting Computer Engineer. His vari
ous honors include Phi Eta Sigma, 
Phi Kappa Phi, Eta Kappa Nu, Tau 
Beta Pi, and Sigma Xi. Professor 
Adams is also a member of I.E.E.E., 
A.C.M., C.I.G.R.E., and A.A.S. 

THOMAS J. BROWNE received his 
B.S. from UMC, M.S. from the Uni-
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versity of Michigan at Ann Arbor. 
He hopes to receive his Ph.D. from 
the University in June. He has been 
a lecturer in circuit theory and com
puter courses, hut present,ly is de
voting full time to doctoral research. 
Browne's specialty is solid state de
vices. He is now working on a proj
ect involving the stability analysis of 
silicon controlled rectifier circuits in 
electric propulsion systems. He is a 
member of Pi Mu Epsilon, Tau B$i.,. 
Pi, Eta Kppa Nu, Omicron Delta 
Kappa, and Sigma Xi. As an added 
distinction, he is a past editor of the 
SHAMROCK. 

CARMELO CALABRESE is a pro
fessor of electrical engineering doing 
research in the use of solid state de
vices in power systems. He joined 
the M.U. faculty in 1955 after re
ceiving his B.S.E.E. at Mizzou. In 
1965 he earned his Ph.D. from M.U. 
He holds membership in IEEE, the 
American Society of Engineering 
Education, and the National Society 
of Professional Engineers. He is a 
licensed, professional engineer in 
both Missouri and Connecticut. He 
presently serves as the coordinator 
of the Extension Academic Programs 
in the Kansas City area. Dr. Cala
brese is appointed as Missouri Elec-

tric Utilities Professor of Power Sys
tems Engineering. 

ARTHUR J. CARLSON received his 
B.S.E.E. from the University of Iowa 
in 1962. He received his Ph.D. there 
in 1966 and joined the M.U. facul
ty. His main interests lie in commun
ication theory, information theory, 
and signal theory. He is presently 
doing research · in signal theory and 
the modeling of large systems. 

Dr. Carlson is a member of Tau 
Beta Pi, Eta Kappa Nu, Sigma Xi, 
ASEE, AAUP, and IEEE. 

ROBERT L. CARTER is a profes
sor of E.E. and nuclear engineering. 
He received his B.S. in engineering 
physics from the University of Ok
lahoma in 1941 and his Ph.D. from 
Duke University in 1949. He joined 
the E.E. department at M.U. in 1962. 

Professor Carter has had exper
ience with North American Avia
tion, Inc. He has also done work at 
the Argonne National Library and 
the Los Alamos Scientific Lah. He 
is a registered, professional engineer 
in Missouri. 

Dr. Carter is a member of Sigma 
Xi, Phi Beta Kappa, Tau Beta Pi, 
Pi Mu Epsilon, Eta Kappa Nu. 

THE MISSOURI SHAMROCK 



N. S. P. E., M. S. P. E., A. A. A. S., 
A.S.E.E., American Nuclear Society, 
American Physics Society, and the 
American Ordinance Association. 

EARL J. CHARLSON joined the 
Electrical Engineering Department 
here at M.U. in 1964. Charlson grad
uated from M.U. at Rolla in 1960 
with a B.S.E.E. degree. In 1964 he 
received his Ph.D. from Carnegie 
Institute of Technolow. His field of 
specialization is solid state and thin 
film electronics. His professional ex
perience includes positions at West
inghouse Electric Corp., R.C.A. Lab
oratories, McDonnell Aircraft Corp., 
Lawrence Radiation Laboratory, and 
Hewlett Packard Company. 

He is a member of Sigma Xi, Tau 
Beta Pi, Eta Kappa Nu, and Phi 
Kappa Phi honoraries. 

DAVID H. S. CHENG has been a 
member of the Electrical Engineer
ing Department since 1956. He holds 
the rank of Associate Professor and 
specializes in E.M. Field Theory and 
Antenna Wave Propagation. Cheng 
received his B.S. and Ph.D. degrees 
at M.U. He also holds B.A. and M.A. 
degrees. 

Cheng has had previous profes
sional experience at the University 
of Michigan, the Goddard Space 
Flight Center, and the Naval Under
water System Center, New London 
Laboratory, at New London, Conn. 
He is presently doing research con
cerned with submarine antenna sys
tems and ELF propagation in the 
sea environment. 

Cheng is a member of Tau Beta 
Pi, Sigma Xi, Eta Kappa Nu, and Pi 
Mu Epsilon. He also holds member
ship in I.E.E.E., the American Phys
ical Society, the American Society 
for Engineering Education, the 
American Geophysical Union, and 
the Missouri Academy of Science. 

ROBERT G. COMBS joined the Elec
trical Engineering Department in 
1965, and presently holds the rank of 
Associate Professor. He received his 
B.S. and M.S. degrees at the Uni
versity of Missouri and his Ph.D. 
from the University of Florida. 

Specializing in Bioengineering, 
Combs has done research in Com
munications Systems for Non-Verbal 
Handicapped. He is also currently 
interested in improvement of instruc-
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tion and the learning experience and 
has implemented the important fea
tures of self-paced instruction in the 
Electrical Engineering Department. 

Combs is a member of Tau Beta 
Pi, Sigma Tau, Eta Kappa Nu, Pi 
Mu Epsilon, and the Missouri Society 
of Professional Engineers. He also 
holds membership in American So
ciety for Advancement of Sciences, 
American Society of Engineering Ed
ucation, I.E.E.E., N.S.P.E. Also, he 
is presently Secretary of the Mis
souri Academy of Science. 

MICHAEL J. DEV ANEY joined the 
Electrical Engineering Department 
here in 1969 and presently holds the 
rank of Assistant Professor. He re
ceived the B.S.E.E. degree from the 
University of Missouri at Rolla and 
the M.S. and Ph.D. degrees from 
U.M.C. He served as a design engi
neer in the automated test equip
ment section of the Bendix Corpora
tion's Kansas City Division from 
1964 to 1968. 

Devaney's research interests in
clude Circuit Theory, Computer
Aided Design, Simulation, Com
puter-Aided Instruction, Digital Sys
tem Design, and Bioengineering. He 
is currently working on techniques 
for microcirculatory blood pressure 
and flow measurement and tech
niques for automated visual inspec
tion of printed circuit boards and 
hybrid circuit arrays. 

Devaney is a member of Tau Beta 
Pi, Eta Kappa Nu, and an associate 
member of Sigma Xi. He also holds 
membership in the American Society 
of Engineering Education, I.E.E.E., 
N.S.P.E., M.S.P.E., and is registered 
professional engineer in the State of 
Missouri. Currently, he holds the of
fice of treasurer at the Newman Cen
ter. 

SAMUEL J. DWYER, III, Pro
fessor of Electrical Engineering, 
joined the department here at M.U. 
in 1963. He received his B.S., M.S., 
and Ph.D. degrees at the University 
of Texas. 

Dwyer's areas of specialitation are 
Error Correcting Codes, Information 
Theory, Statistical Communication 
Theory, and Image Analysis. He is 
doing research in applications of 
communication theory to bio-medical 
data processing, and has published 
numerous articles in this field. 

Dwyer is the Director of the Bio
engineering Program. He is a mem
ber of Sigma Xi, Eta Kappa Nu, 
New York Academy of Science, and 
American Men of Science. He has 
received the Distinguished Faculty 
and Alumni Award from the Universi
ty of Missouri, and the C.W. La
Pierre Professorship from the Col
lege of Engineering. 

PAUL W. FRANKLIN received his 
Doctorate in 1967 at the Technical 
University of Vienna where he 
taught for five years. His profes
sional interest lies in the theory and 
practical design of modern electrical 
rotating machinery and he teaches 
power courses. Prior to joining the 
E.E. Department in 1969, Professor 
Franklin was the Director of Engi
neering of Leland Airborne Products. 

He is a member of the I.E.E.E. 
and the A.I.A.A. Dr. Franklin has 
been active in the Boy Scouts of 
America and enjoys listening to 
chamber music. 

DR. CYRUS 0. HARBOURT, Chair
man of the Department of Electrical 
Engineering, came to the department 
in 1967. He received his B.S. from 
Louisiana State University, MS from 
Massachusetts Institute of Technology 
and Ph.D. from Syracuse. Before 
coming to the University of Mis
souri, Dr. Harbourt was a consultant 
for Humble Oil Company and 
TRACOR, Inc., and was an Associate 
Professor at the University of Texas. 
Dr. Harbourt is a member of Sigma 
Xi, Tau Beta Pi, Omicron Delta Kap
pa, Phi Kappa Phi, Pi Mu Epsilon, 
Phi Eta Sigma, American Society of 
Engineering Education, and I.E.E.E. 
He is listed in American Men of Sci
ence, and Who's Who in America. 

CHARLES A. HARLOW received 
his B.S. and Ph.D., from the Uni
versity of Texas, joining the E.E. 
Department here in 1967. Specializ
ing in Switching and Automatic 
Theory, Harlow has studied the in
ternal structure of sequential ma
chines. He has done extensive work 
in image analysis, and holds a joint 
appointment in computer science. 

He is a mmeber of the Electrical 
Engineering Department Graduate 
Committee. 

(Continued on page 12) 
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RICHARD G. HOFT, Professor of 
Electrical Engineering, received his 
B.S. at Iowa State University, his 
M.S. at Rensselaer Polytechnic Insti
tute, and returned to Iowa State to 
receive his Ph.D. Before joining the 
Electrical Engineering Department 
here in 1965, Hoft was employed by 
General Electric for 15 years. 

Hoft, who specializes in power 
semiconductors and control, is doing 
research in thyristor circuit tech
niques and stability theory. He is 
a member of Sigma Xi, Eta Kappa 
Nu, 1.E.E.E., A.S.E.E., A.A.U.P., and 
N.SP.E. 

JOHN J. KOMO is an Assistant Pro
fessor of E.E., joining the department 
here in 1968 after receiving his B.S., 
M.S., · and Ph.D. from the University 
of Missouri-Rolla. Statistical Com
munication Theory and Coding 
Theory is his special field. 

Before coming to M.U. he was 
an Assistant Professor at St. Louis 
University. He is also presently serv
ing as a consultant to the McDonnell. 
Douglas Corporation. 

Komo is a member of 1.E.E.E., Phi 
Kappa Phi, Tau Beta Pi, Eta Kappa 
Nu, and Kappa Mu Epsilon. 

GLADWYN V. LAGO, Professor of 
Electrical Engineering received his 
B.S. in engineering physics from the 
University of Oklahoma, his M.S. 
and Ph.D. degrees from Purdue Uni
versity. His specialty is Circuit Theory 
and Bioengineering. He is presently 
working on a book, Circuit and Sys
tem Theory with Dr. Lloyd Benning
ton at Wichita State University. 

Dr. Lago is a member of Pi Mu 
Epsilon, Sigma Tau, Tau Beta Pi, 
Eta Kappa Nu, and Sigma Xi. 

ROBERT W. LEAVENE, JR., re
ceived the B.S.E.E., M.S.E.E., and 
Ph.D. degrees from the University 
of Missouri-Columbia, and is cur
rently a lecturer in the Electrical En
gineering Department. His specialty 
is the design and applications of digi
tal systems. 

Leavene is a member of Tau Beta 
Pi, Eta Kappa Nu, and 1.E.E.E. 
During 1965-66, he served as the 
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associate editor of the SHAMROCK. 

FREDERICK W. LEONHARD came 
to the University of Missouri from 
industry. He has worked for German 
Gold and Silver Refinery (DEGUS
SA), and United States Army Re
search and development Laboratory 
at Fort Mommouth, and McDonnell
Douglas as department head in the 
research laboratory. Professor Leon
hard received his B. S. from the 
Technical University of Danzig, and 
his M.S. and Ph.D. from the Uni
versity of Tubbingen where he taught 
for a while. He specialized in electron 
spectroscopy for his doctorate. 

He is a member of the American 
Physical Society and the German 
Physical Society. Dr. Leonhard is an 
avid soccer fan and player. He is 
working with graduates in Chem. En
gineering in the area of molecular 
electronics in catalyst reactions. 

ALY A MAHMOUD received his 
B.S. at Ain Shams University in 
Cairo, Egypt, and his M.S. and Ph.D. 
at Purdue University. Before coming 
to M.U. in 1966, he held positions 
at the University of New Brunswick, 
Northern Electrical R. & D. Labora
tory in Ottawa, Canada, University 
of Asyut in Egypt, Ministry of Re
search in Egypt. Recently he served 
in the U.S. Department of the Navy. 

Mahmoud specializes in semi-con
ductor electronics and their appli
cations in systems. He is a member 
of I.E.E.E., Tau Beta Pi, Sigma ,Xi,; 
and Eta Kappa Nu. He holds two 
technical U.S. patents. 

FRANCIS P. MATHUR is new to 
the UMC staff this fall, and is an 
Associate Professor in Bioengineer
ing. He received the B.E.E. (honors) 
from the National University of Ire
land, Dublin, in 1963, the M.S.E.E. 
from UCLA in 1967 and the Ph.D. 
with distinction in computer science 
from UCLA in 1970. He has worked 
for General Electric Company, 
England, Brown-Boveri Company, 
Switzerland, Consolidated Electrody
namics, and the Jet Propulsion Lab
atory. His research interests include: 
artificial intelligence, computer op
erating systems, and computer archi
tecture. He is a member of I.E.E.E., 
ACM, and Sigma Xi. 

ROBERT W. McLAREN is an As
sociate Professor of Electrical Engi
neering, having joined the depart
ment here in 1966 after receiving 
his Ph.D. from Purdue University. 

McLaren's specialty is Artificial 
Intelligence Systems and Control Sys
tems. He is presently doing research 
in Pattern Recognition applied to 
Radiant Image Analysis. 

McLaren is a member of 1.E.E.E., 
ACM, Tau Beta Pi, Phi Kappa Phi, 
and Sigma Xi. 

Granville E. Ott is an Professor of 
Electrical Engineering. He received 
his B.S.E.E., M.S.E.E., and Ph.D. 
from University of Texas. Before 
coming to U.M.C. he spent five years 
designing computers for Texas Instru
ments. 

His special area is Digital and 
Analog System Design with Appli
cation to Power Systems. 

Dr. Ott is a member of I.E.E.E., 
Eta Kappa Nu, Tau Beta Pi, Sigma 
Xi, and N.S.P.E. 

LAMMERT OTTEN came to M.U. 
in the Fall 1970 to do research for 
his Ph.D. degree which he hopes to 
receive in June 1973. He received 
his B.S. in 1960 from St. Louis Uni
versity where he taught for a time. 
In 1963 he received his M.S. from 
Catholic University in Washington, 
D.C. 

Otten is doing experimental work 
evaluating different systems of teach
ing circuit theory. 

HARRY S. PEARLE joined UMC in 
1970 as an Assistant Professor in 
Bioengineering and Electrical Engi
neering. He earned his B.S. at Coop
er Union School of Engineering, his 
M.S. at the University of Illinois, 
and his Ph.D. at Northwestern Uni
versity. His research interests include 
instrumentation for radiology, pa
thology, and physiology. The courses 
he is currently teaching include E.E. 
220-lnstrumentation for Life Scien
tists, and E.E. 401-Biomedical In
strumentation. 

(Continued on page 24) 
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Research in 
Power Systems 

by Ken Still E.E. '7 4 

A few years back if a graduate had a strong back
ground in digital systems there would not be much chance 
of working for a power company. Now the opposite is 
becoming true. More and more, utilities are applying 
digital computer techniques to their systems. 

Power systems in the United States are becoming 
so complicated that a human controller cannot keep up 
with what is going on in the system. When problems do 
come up the human cannot solve them fast enough to 
keep the problem from expanding. Recently, a TV A 
generator went off the line in Tennessee; 10 minutes later 
a generator in St. Louis went off the line as a direct re
sult. The Black Out in New York City had its beginning 
with a single piece of equipment going off the line which 
caused a cascading effect on other equipment shutting 
the entire system down. 

The major power companies decided that something 
should be done to increase their control over their own 
systems. Research was then speeded up on applying 
digital and analog computer techniques to control and 
monitor the power systems. Three research projects are 
now underway in the U.M.C. Electrical Engineering de
partment following these lines. 

One project is development of a F.M. fault locator. 
Very simply the apparatus sends a F.M. signal down the 
line to a point of a short or open circuit, the signal is 
then reflected back down the line. By comparing the 
departing and arriving signal, the physical distance to 
the fault can be calculated. The locator was tested just 
before school started in a new system just being readied 
for use in Colorado. The company placed faults in the 
line at known places. The idea of the test was to find 
the faults without visual inspection. The preliminary 
results were very good according to Dr. Granville Ott, 
who is working on this project along with Dr. Lewis 
Walker. 

Another research project is the application of mini
computers to the control of electrical substations. In the 
last few years the price of minicomputers has dropped 
to a point that it has become feasible to have substations' 
switching operations and overload protection controlled 
by a minicomputer. Working with the minicomputer it 
is hoped a fault locator can also be used in conjunction 
with the switching and protection unit. Work on this has 
yet to be done. The National Science Foundation is un
derwriting the substation work. A $134,000 grant has 
been allocated for the next 2 years. With this grant the 
research group is hoping to expand. 
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The last area can be labeled "Hybrid System 
Modeling." The research is directed toward producing 
a model of a large scale power network. The model can 
then be used with a digital controlled network analyzer 
which is working at 100 times normal speed. Almost 
every parameter of the system is taken into account ( for 
example, the inertia of the rotor on a generator) . With 
the computer the controller can make a correct decision 
by going to the computer first, making a change in the 
particular parameter, thereby seeing what will happen at 
100 times faster than real time. The system is designed 
to monitor a network for up to 20 minutes real time to 
watch for any overloads. This project is just underway 
with $200,000 coming from the Edison Institute and 
$34,000 from Consolidated Edison. The research group 
is using a "NOV A" minicomputer now with another 
minicomputer to arrive in November. 

Dr. Walker and Dr. Ott are carrying the main re
sponsibilities for research work with Dr. Harbourt work
ing on the modeling aspects. At the present time about 
15 students are helping with this research. 

With the way the power field is increasing over the 
last 20 years, the possibilities of careers in this field 
are enormous for students specializing in power and 
digital systems. In the middle 60's there was only two 
answers to the question "Are you going into power or 
electronics?" Now there are three possible answers-
"power", "electronics" or "both." "" 

Bioengineering -
A University - Wide 

Interdisciplinary Program 

by Lynn Walley, Grad. in E.E. 

Bioengineering may be defined as the application 
of engineering principles to problems in biology and 
medicine. The Bioengineering Program of the College of 
Engineering is a College-wide effort under the direction 
of Dr. Sam Dwyer, III (Electrical Engineering and In
formation Science). Within the Electrical Engineering 
Department, a strong effort exists in the application of 
computers to medical and industrial projects. 

Many and varied projects are now underway directed 
by members of the Bioengineering Group in the Electrical 
Engineering Department. Faculty include Professor C. 
Harlow, Professor W. Sherman, Professor F. Mathur, and 
Professor H. Pearle. Other faculty working with the group 
include Professor C. Calabrese, Professor A. Mahmoud, 
Professor R. McLaren, Professor D. Tebbe, and Profes
sor A. Carlson. Over thirty graduate students are conduct-

(Continued on page 20) 
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"FMC" is the name of a highly diversified company 
doing thousands of good things for society-
in fibers and films, machinery, and chemicals. 

We're not as well known as many other 
corporations, because we don't make household 
items bearing our trademark. 
We work behind the scenes. 
Nevertheless, we do offer three major 
areas of interest in which you can 
make a significant contribution: 
Fibers & films 

Did you know that our American 
Viscose Division started the man
made fiber industry in the U.S.? 
Probably not. Yet, we're the nation's 
leading rayon producer, and our lines 
of acetate and polyester fibers keep 
growing. 

· Though our products are hard to 
identify, you see them all around. 

We make the cellophane that 
wraps the hamburger you can buy at 
the supermarket. 

Your radial tires probably run on 
our tough DYNACOR® rayon cord. 
And the Avlin® polyesters in your 
suits or sports clothes help keep you 
looking neat and well pressed. 

We're also the discoverers of micro
crysta 11 i ne cellulose, a unique 
excipient widely used in pharma
ceuticals and special food products. 

To name just a few things we're 
into. 

If you 're an engineer, chemist, or 
textile major wishing to make a 
name for yourself, see your place
ment officer for an interview. Or 
write for our booklet "Move Ahead 
with American Viscose" to Industrial 
Relations Department, FMC Corpor
ation, American Viscose Division, 
1617 John F. Kennedy Boulevard, 
Philadelphia, Pennsylvania 19107. 

Machinery 
Many of the ways FMC is a useful 

company is in the area of machinery. 
You've read a lot about pollution . 

FMC is active in solving pollution 
problems. We build sewage treat
ment equipment for cities, and we're 
continually searching for more effec
tive materials and new treatment 
concepts in our environmental re
search center. 

We help the food problem by 
making products for soil preparation 
and planting, irrigating, crop spray
ing and dusting, mechanical harvest
ing, and food processing-and even 
equipment that automatically pack
ages fresh eggs! 

We also make railroad cars, fire 
engines, petroleum equipment, con
struction machinery, barges, and 
much more in our machinery divi
sions located nationwide. 

Graduates in engineering, busi
ness, accounting, and the sciences 
have a field day looking over our 
many opportunities. See us at your 
placement center. Or read our bro
chure "Like It Is'.' Write to The 
Recruitment Coordinator, FMC Cor
poration, Machinery Group, Pruden
tial Plaza, Chicago, Illinois 60601. 

FMC CORPORATION 

Chemicals 
Because FMC is one of the major 

chemical manufacturers in the U.S., 
many people think we are only a 
chemical company. 

Understandable. We have plants 
and mines throughout the country. 
And our range of products is un
u sua I ly broad-from agricultural 
chemicals that help crops grow, to 
organic and inorganic chemicals 
which comprise many of industry's 
essential "building blocks'.' 

You'll find FMC chemicals in pulp 
and paper products, cleaners and 
detergents, paints and plastics, in 
luggage, floor tile, and flexible 
garden hose. 

Our chemicals have myriad appli
cations-everything from glassmak
ing to textiles to swimming pool 
sanitizers. 

So pegging us as strictly a chemical 
company is an honest mistake. 

But enough of our rattling on. If 
you're a chemical, mechanical, in
dustrial, or electrical engineer, you'd 
rather talk about how you can be 
useful ... within a useful company. 
Here's how to begin. Write FMC Cor
poration, Chemical Group, Industrial 
Relations Department CPA 72, 633 
Third Avenue, New York, New York 
10017. 

You'd be surprised at all the things we do. 

We are an equal opportunity employer. 



Engineering: A Profession? 
by Robert G. Combs P .E. 

Associate Professor E.E. 

The Shamrock asked Professor Combs for his thoughts 
on professionalism and registration. We invite further 
comments from other faculty and students on the same 

issue. 

Many of you have given thought to that day in the 
not too distant future when you'll be walking across the 
stage in Jesse Auditorium with a hand outstretched to re
ceive the congratulations of your Department Chairman 
and Dean Kimel. You have the piece of paper which 
confers t'.he degree along with all the honors and privileges 
appertaining thereto and are ready to move on to bigger 
and better things notwithstanding a vague uncertainty 
about your upcoming role as a practicing engineer. Such 
doubt is quite common but this is small comfort to you, 
who with the right conditions have such a promising 
future. This identity problem, if solved early, can go a 
long way toward creating the right conditions. Here are 
some of my thoughts. 

I view engineering as a profession and always at
tempt to have my words and actions be a reflection of 
this attitude. Some of the reasons for this belief I can 
enumerate but others are more subtle and defy conscious 
analysis being a composite of the influence of past teach
ers, colleagues, family and friends. The American Heri
tage Dictionary of the English Language is a good place 
to start. 

profession n. 1. An occupation or vocation requiring 
trainin'.5 in the liberal arts or the sciences and advanced 
studies in a specialized field. 2. The body of qualified per
sons of one specific occupation or field. 3 . . ... 

engineering n. Abbr. E., e., eng., engin. 1. The ap
plication of scientific principles to practical ends as the 
design, construction, and operation of efficient and 
economical structures, equipment, and systems. 2. The 
profession of or the work performed by an engineer. 

I find no particular fault with these definitions, as far 
as they go, and am willing to accept them as a basis for 
further discussion. 
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Every state in the Union has a statute that defines 
the practice of engineering and requires that anyone who 
holds himself forth as such a practitioner must be legally 
registered. The concept of legal registration is soundly 
based because all legitimate professionals who practice 
may directly affect the public and must be registered, 
hence legally certified as meeting minimal standards. To 
me this is just one more facet of the overall question of 
professionalism to which each graduating engineer must 
give serious consideration. Each time I step in the class
room, sign my name to a proposal requesting money to 
do a job requiring my expertise, or accept a consultant's 
position, I've held myself forth as a practitioner of engi
neering. This partially explains the intials, P . E., behind 
my name. 

Attitude is another aspect of this question and to me 
a very crucial one. No engineer, regardless of membership 
in organizations is a professional unless he thinks he is 
and acts as if he were. This sweeping statement will evoke 
a multitude of implications whose scope is dependent on 
the particular reader but I feel there are a few notions 
that most can agree to be reasonable. A genuine concern 
for the public welfare would be the single most important 
attribute of an engineering professional. This concern 
might manifest itself in adherence to a pertinent Code of 
Ethics and acceptance of the full responsibilities for his 
professional actions and activities by being bound to the 
normal legal checks and balances because of registration 
while also being bound to peer evaluation because of 
membership in an appropriate professional society. Each 
professional should have an active concern with main
tenance of minimal standards for the practice of his pro
fession. He should have an active concern with mainten
ance of minimal educational and/ or experiential standards 
for entrance into the profession. He must have an active 
concern about the survival of his profession. 

Your self image, hence your attitudes and actions, 
will have a powerful influence on your present and future 
situation. With apologies to Flip Wilson, we might- say, 
"How you act is how you're treated." Although being the 
complete professional cannot guarantee reciprocal treat
ment, you can be assured that unprofessional attitudes and 
actions will result in not being dealt with as a professional. 
Today is not too soon for you to decide what your ap-
proach to your engineering future will be. ... 
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E.E. Joins Other Departments in 
Curriculum Changes;New Lower 
Division Program Established 
by Ken Still E.E. '7 4 

Like car companies, the Engineering School be
lieves it must change periodically to sell its product. The 
last changes were made in September 1969 (see Sham
rock, Dec. 1969) . At that time the curriculum was 
shortened from 136 to 126 hours. This time the curriculum 
was changed mainly from outside pressures. As Dr. Rex 
Waid (Director of Undergraduate Program in Electrical 
Engineering) indicated, these outside pressures were from 
"Role and Scope" and a decline in the number of in
coming engineering students. The number of hours re
quired for graduation was not changed and most of the 
upper class courses were not changed except for number
ing. 

On paper the new curriculum is split into two levels: 
Upper level (Junior and Senior) and Lower Level 
(Freshmen and Sophomore). A lower level student in 
engineering is not classified as civil, mechanical or any 
of the others unless he wants to he classified. This al
lows for a student to remain undecided for two years. 
Keeping several options can he very important to some 
students who have not had enough experience prior to 
college to make an informed decision. Upon becoming 
a junior, the student concentrates his studies almost com
pletely in the division that he or she has chosen. Their 
senior year can he devoted to their area of specialization. 
Remembering hack to around Christmas last year, a very 
important directive called "Role and Scope" was pub
lished by the President of the University. This directive 
pointw:l out that the University as a whole was operating 
inefficiently. The legislature in Jefferson City and others 
didn't like the idea of spending money on two different 
engineering schools within the same University, or any 
other duplicative schools within the University. The fac
ulty and administrators of the engineering shool in Co
lumbia decided that the school must prove its right to 
existence in order to survive. They decided the best way 
to do this was to utilize and develop the differences and 
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unique advantages. Dr. Waid points out that the Colum
bia campus has many schools while some engineering 
schools have only one large school oriented almost ex
clusively towards engineering and technological studies. 
On the Columbia campus an engineering student may 
take many courses from other schools. The students have 
the chance to become partially specialized in areas other 
than pure science. Also students here can carry on re
search with specialists from other schools. We can imagine 
a diagram with a large circle representing courses at the 
Columbia campus outside of engineering. A smaller 
circle is intersecting with the larger circle. The small 
circle represents the courses of the engineering school on 
the Columbia campus. The union of the two circles is 
the sum of courses on the Columbia campus. The most 
important part is the intersection of the two circles. Here 
we have courses such as Physics 1, 123, 124, Math 80, 
175, 201 and others. With the old curriculum most of 
these programs originated in other schools on campus 
hut were taken by engineering students. 

The faculty knew they had to strengthen this bond 
to prove their purpose to exist. They decided to make 
courses that anyone on campus could take hut originat
ing the Engineering School. One of these courses is Engi
neering 117, "Man Made World", made up of about one 
half engineering students and one half students from other 
colleges. Other courses along this same line are "The 
World of Sound"and "Society and Technology." Another 
course offered in the E.E. department is "Bioengineer
ing" which has received much acclaim so far this year. 
Other programs along these lines are now in the planning 
stages. 

At the same time other changes were being made 
to enhance the schools image to prospective students. 
The addition of Engineering 17 and the undeclared un
derclassmen status was to serve this purpose. Because 
engineering is such a broad area many incoming student's 
don't know what they want besides a degree. With the 
old curriculum the student was lucky if he chose exactly 
what he wanted, or else he got discouraged and dropped 
engineering. Now with Engineering 17 the student cov
ers many topics and also getting a close look at all the 
department. Each department is trying its best to in
fluence the student into choosing their department. In 
one particular "17" course under the MAE and EE de
partments, the list of topics covered are Health Care, 
Transportation, Environment, Population, and Energy. 

(Continued on page 18) 
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( Continued from page 17) 

A professor from different departments usually gives 
one lecture on one of these topics. The students hear 
from at least ten different lectures during the first half 
of the course. During the second half the students are 
split up into small groups in which each group visits a 
particular department each week. These visits may just 
include having donuts with the faculty, or as in the E.E. 
department they may include design and construction of 
an electrical device. After taking this course a student 
should have some idea what he would like to do. But if 
the student still has not come to a decision, he or she 
does not have to declare a department until the junior 
year. During these two years the student has the op
portunity to take courses with credit honored by every 
division. "Statics and Elementary Strength of Materials," 
"Circuits, Devices, and Systems," and "Computer and 
Information System" are examples of such courses which 
should add light to their choice of careers. 

Each individual department has made small change 
in the upper level requirements. The best thing for the 
student to do is to consult their advisor as to the changes 
which apply to their program. 

Dr. Waid believed that the new curriculum has four 
important components: 1) It is inter-disciplinary, 2) It 
helps out the undecided student, 3) Has a new flavor 
of the lower level courses in engineering, and 4) Brings 
out more applications of engineering to problems of 
society. 4 

Reaction from 

Executives 

In developing its new curriculum with emphasis on 
flexibility and multi-disciplinary opportunities, the Col
lege sought reactions from a number of companies. The 
statements below have been excerpted from their com
ments. 

" . . . the interdisciplinary approach to engineer
ing education is vital to our nation's future." 
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Ted Bloom 
Director Personnel Administration 
General Motors Corporation 

"We can't overemphasize the importance of the 
broad education for engineers. Time after time we see 
technicians who are not functional human beings. We 
commend you and urge you to continue to emphasize 
this aspect." 

Armin Bruning 
Vice President of Engineering 
A. B. Chance Co. 

"I still maintain that those engineers are going to 
make far greater contributions to this complex society 
having attained that engineering education on a multi
discipline campus such as we have at Columbia." 

Robert N. Hunter 
Chief Engineer 
Missouri State Highway Commission 

" . . . this is a very fine approach to engineering 
education, and we all feel that it should strengthen and 
broaden the education of the students. We look forward 
to employing them as our future needs dictate." 

Phil Metzger 
Vice President 
Kansas City Power and Light Company 

"In today's social atmosphere, a close working re
lationship between engineering and other professions is 
essential." 

James Kunkler 
Senior Vice President 
Armco Steel Corporation 

" engineering cannot stand alone because the 
interaction with other disciplines has become greater." 

F. Robert Naka 
Deputy Under Secretary 
Department of Air Force 

"Many years in engineering education have con
vinced me that in reasonable number a new breed of 
engineer is needed to bridge the gap between technology 
and society-an engineer who is sound in the funda
mentals of science and technology and who can collUiland 
the respect of the economists, the social and the po
litical scientists. Columbia appears to be a good place to 
develop such an educational innovation." 

F. C. Lindvall 
Vice President 
Deere & Company 
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Physics 

Chemistry 

FRESHMAN -SOPHOMORE PROGRAM 

Following is the general program for freshmen and sophomores 

under the new curriculum: 

Mathematics 

Communications Skills 

Humanities/Social Sciences 

Engineering and Science 

Physics : Physics I-Introduction to Physics 
Physics 123, 124-University Physics 

Chemistry: Either Chemistry 5-Chemistry for Engineers 
or Chemistry 11-General Chemistry 
Students who have a preference for Chemical 
Engineering should take Chemistry 11, 12-
General Chemistry during the freshman year. 

Mathematics: Math. 80, 175, 201-Analytic Geometry and 
Calculus 
either Math 301-Differential Equations or 
an approved mathematics or statistics course 
selected in consultation with an advisor 

Communications Skills: Engineering 5-Digital 
Computer ·Computation 
English 60---Exposition 
Either Engineering 30--
Engineering Graphics 
or Art 2-lntroduction of Art, 
or Engineering 17-Experimental 
Course ( content variable) to he 
selected in consultation with an 
advisor 

ENGINEERING AND SCIENCES: In consultation with an advisor, 12 hours to be selected from the 

Biology I-General Biology 

Chemistry 12-General Chemistry 

Chemistry 210, 212-Organic Chemistry 

Geology 2-Physical Geology 

Engineering 85-Statics and Elementary Strength of 
Materials 

Engineering 99-Engineering Thermodynamics I 

Engineering 124-Circuits, Devices and Systems 

Engineering 195-lntermediate Strength of Materials 

Engineering 126--Computer and Information Systems 

Engineering 132-Probabilistic Models 

HUMANITIES AND SOCIAL SCIENCES: See Appendix A of Engineering Bulletin 
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9 credits 

5 credits 

16 credits 

8 credits 

12 credits 

12 credits 

62 credits 

3 credits 
6 credits 

5 credits 
5 credits 

10 credits 

13 credits 
3 credits 

2 credits 
3 credits 

3 credits 
3 credits 

3 credits 

following: 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 

3 credits 
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The following is a reprint from an Engineering College 
bulletin. 

THE ENGINEERING HONORS PROGRAM 
A Plan for the Superior Student 

Program Goals 
The Engineering Honors Program is designed to 

stimulate the College's more capable student to a level 
of achievement consistent with his potential. The pro
gram also seeks to prepare this student for graduate 
school or professional work beyond the bachelor's de
gree. 

Opportunities for Honor Students 
The following opportunities for intensive study are 

available to an honor student: 
a) Study programs tailored to the student's inter

ests. 
b) Honors courses and honors sections of regularly 

scheduled courses taught by senior members of 
the faculty. 

c) Independent study or undergraduate research 
with a senior member of the faculty whose spe
cialty particularly interests the honors candi
date. 

d) More personal attention from the honors ad
visor. 

Note: As a freshman, the superior student may 
participate in honors sections of University-wide courses 
such as mathematics, American government, biology, 
chemistry, and physics. 

Eligibility 
The student enrolled in the College should meet 

one of the following criterions to be eligible for admis
sion to the program. At the end of either the freshman 
or sophomore year, his cumulative grade point average 
must be 3.00 (in a 4.00 system) . A comparable acad
emic standard is required of a transfer student. 

If a candidate should fall slightly below these stan
dards, he may be admitted to the program in excep
tional cases. It is understood that he must be recom
mended by the Department Faculty and approved by 
both the Engineering Honors Committee and the Dean 
of Engineering. 

Program of Study 
In conference with his honors advisor, the student 

will plan a program of study which conforms to the 
following requirements: 

a) An undergraduate must complete 126 hours 
unless he takes advantage of the six hour reduc
tion (seeb). 

b) The total number of hours required may be 
reduced by six if these are successfully com
pleted in graduate-level course work. He must 
be dually enrolled in the Graduate School for 
graduate credit. 

c) After having fulfilled the basic minimum re-
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quirements, the student may have any course 
requirements waived, except those explicitly re
quired by the University faculty (e.g., Ameri
can government, American history, P.E.). 

Upon final approval of his official program of 
study, the student formally enters the program and 
is designated as an Honors Candidate. 

Graduation 
If the Honors Candidate maintains a 3.0 cumula

tive grade point average throughout his program, the 
designation "Honors Scholar in Engineering" will be 
added to his diploma and permanent record. "' 

WANTED: 
FRESHMEN AND 
SOPHOMORES TO 
JOIN THE 
SHAMROCK STAFF 

Stop By 323 Student Health 

(Continued from page 13) 

ing research projects with these faculty, and a number 
of undergraduate students are also working on projects. 

Perhaps one of the most exciting areas of on-going 
research is that of digital image analysis. This project 
deals with the use of graphic input for the computer to 
utilize in processing information. Drawing, maps, pic
tures, x-ray films, are all examples of graphic informa
tion which is now capable of being processed by the 
algorithms developed in this project. 

The analysis of medical x-ray films, a cooperative 
effort of the Electrical Engineering and Radiology De
partments, offers the potential of improved health care 
delivery in radiological procedures. Projects involve com
puterized analysis of x-ray film, either as an aid to a 
physician's diagnosis, or an independent diagnosis by 
machine. The need for some type of automatic diagnosis 
is due to the sheer volume of radiant images now pro
duced, and the human skill and time required for the 
analysis of a single image. 

A number of digital displays and scanners have 
been designed, built, and implemented by the image 
analysis group. Recently the group has obtained a PDP 
11/20 computer to provide improved opportunities for 
faculty and students to advance the state-of-the-art in 
digital image processing. "' 
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Prof. Luebbers Retires from Ch. E. Department 

Dr. Ralph H. Leubbers, professor emeritus of chemi
cal engineering at the University of Missouri-Columbia, 
retired September 1, 1972, after 34 years as a faculty 
member of the College of Engineering. 

A 1922 graduate of Burlington (Iowa) High School, 
he attended Burlington Junior College for one year and 
then entered Iowa State University where he earned his 
Ph.D. in 1935 with a joint major in chemical engineer
ing and sanitary bacteriology. 

As a teacher and researcher in UMC's College of 
Engineering since February 1938, he has written or 
edited many technical papers and conference proceedings. 
Most recently, he compiled and edited the 450-page pub
lication, "Notes for E.I.T. and P.E. Refresher Course 
(Second Edition) ," and a comprehensive text used in 
the Engineer-in-Training and Professional Engineer Re
fresher Course. In addition, he was course coordinator 
for the Department of Chemical Engineering's Kansas 
City master's degree program. 

Dr. Luebbers served as acting chairman of the De
partment of Chemical Engineering for one year, and re
cently helped institute the Annual Air Pollution Con
ference, held here on the Columbia campus. 

Always interested in student activities, he was coun
selor of the UMC student chapter of the American Insti
tute of Chemical Engineers and is presently on the AIChE 
student chapter committee. 

He was chosen the outstanding chemical engineering 
teacher by UMC students in 1970. 

As a teacher, Dr. Luebbers has been professionally 
demanding of his students, a professorial trait not all of 
them found completely to their liking. However, it's inter
esting that when UMC's chemical engineering graduates 
return to campus after years in industry, it is invariably 
Dr. Luebbers who is singled out for special attention. 

"Although I didn't think so when I was iii school," 
said one alumnus, "I quickly came to appreciate how 
much his classroom and laboratory discipline helped me 
successfully meet the challenges of real-world engineering." 

In retirement, Dr. Luebbers plans to continue his 
work with the UMC student chapter of the American 
Institute of Chemical Engineers. He'll also maintain his 
ties with the University's Extension Division and do some 
consulting for private firms. In addition, if his retirement 
schedule permits, he will devote more time to two of his 
hobbies, woodworking and photography. "" 

lhe. civil llftaineer of -·&· 1118 
FREE Asphalt I . 

Take it from us: If your career will in
volve airfield runway, highway or other 
pavement construction, our authoritative 
literature can help you prepare for a re
warding future. States, counties and cities 
are building more and more airports, roads 
and streets with Full-Depth® Asphalt pavement. 
And it=le demand is growing worldwide ... not just 
for the unique advantages of Asphalt construction 
... but for civil engineers well grounded in the fun
damentals of Asphalt pavement design and tech
nology. That's why you need our library ... yours 
free for the asking ... today. 

---------------.. OFFER OPEN TO CIVIL ENGINEERING I 
STUDENTS AND PROFESSORS 

THE ASPHALT INSTITUTE 
College Park, Maryland 20740 

Gentlemen: Please send me your free library on 
Asphalt Construction and Technology. 

I 
I 
I 
I 

Name Class or Rank ----------------, 
-------------1 
School 

-------------1 
Address 

-----------------• , City State Zip _J -------------------lhe Asphah Institute 
Engineering • Research • Education 
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F acuity Profile 

Dr. MAHMOUD 
Promoter of Electrons 
and Friend to Students 

If you have ever happened to wander into the EE 
building in the middle of the day it would not be surpris
ing for you to hear, " ... Come on guys-can't you see 
these electrons are just beeu-youuuu-tiful! ! ! .... " ring
ing through the halls. What has become common place to 
the electrical engineering student might be a very unusual 
experience to some other person. 

The origin of this boisterous and dynamic outburst is 
straight from the vocal cords of none other than Dr. Aly 
A. Mahmoud. He once boasted that no student had ever 
fallen asleep in his class and if you ever sat in on one, 
you would have no doubt he was telling the truth. He talks 
so forcefully your ears won't let you sleep. This, however, 
is just one of his many ways of trying his absolute best to 
convey the subtle intricacies of physical electronics and 
other related material. 

If a student is lucky enough to have him for a teacher 
it doesn't take long to realize that Dr. Mahmoud is excel
lent in a very unique way. His interest in his students is 
sincere and he makes himself available at every possible 
hour. It is not past him to invite a person to his home 
and family to work out a problem. 

If he is your advisor, then your luck is running over
time. As a man well respected in industry, he has created 
many good contacts. When it comes time to accept that 
sheepskin for which you worked so diligently and face 
that cold world of reality, Dr. Mahmoud will not hesitate 
to use his influence in industry to your best advantage. 
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by Tom Siedhoff, E. E. '73 

As an example of industry's respect for him, he was 
personally requested to teach a course at UMKC to pro
fessional engineers interested in furthering their educa
tion. However, this commendable honor is not as glamor
ous as it may seem. It requires that he leave school on 
Monday afternoons immediately after his last class, drive 
to Kansas City, teach his class and then return home to 
Columbia. As you can imagine this pace can become very 
gruelling after a while. 

Yet with all this time he spends with his students and 
industry he also finds the time to more than competently 
perform a professor's other duties. He is often involved 
in conferences within the department, he is active in re
cruiting research grants and has done a little research. 
How does two patents within the last year sound for a 
little research? 

In conclusion it was not this writer's purpose to 
diminish the qualifications of the other faculty members 
( which are excellent in their own respect) but rather to 
point out a particular teacher who stands above the rest 
in a very respectable crowd. Thanks Chief. 4t 
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F acuity Profile 

Dr. CARLSON 
"Desire to learn must he instilled 
in the student by the teacher" 

If you are one of those few Engineering students· and 
teachers who were fortunate enough to attend the annual 
"Faculty Fun and Frolics Show" sponsored during the 
1972 Engineer's Week, you may recall a dynamic rendi
tion of "American Pie" accompanied by the skillful play
ing of a "ukulele." This performance was rendered by 
none other than Dr. Arthur J. Carlson, a professo~ in the 
Electrical Engineering Department. When reminded of 
his performance; Dr. Carlson replied that the so-called 
"ukulele" he was playing was in reality a "cuatro." Also, 
he pointed out that his performance included the singing 
of a "calypso" which he picked up while teaching at the 
University of West Indies in Trinidad two years ago. This 
is just one of the many activitie's Dr. Carlson has per
formed since joining the Engineering faculty. 

Dr. Carlson received his Ph.D. at Iowa State University 
at Iowa City after "nine years · of hard work," and pre
sently he teachers two courses E.E. 163 and E.E. 255 
here at the University of Missouri. While attending Iowa 
State University, his activities included playing the bass 
trombone in the university symphony orchestra. 

Besides his interest in music, Dr. Carlson has ac
quired other interests and hobbies. Among these 1s m-
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by Andrew. Kertz, E. E. '7 4 

eluded a private pilot license although he admits that he 
has not much time to devote to this hobby in the last 
couple of years. Also, he has expressed an interest in 
many of the ecological problems facing the nation today. 
For example, during Earth Week in 1972, he par
ticipated in 'a seminar on current ecological problems. 
Beside this, he is currently teaching E.E. 117, a new 
experimental course in environmental studies: Finally, he 
has opportunity, on several occasions; to speak "esper
anto", an artificial, international language which is based 
on words that are ,common to the chief European lan
guages. 

Although he has many interests, Dr. Carlson's cur
rent concern is connected with student-teacher relation
ships and how to improve them. Like most teachers, Dr. 
Carlson has his own theory on teaching. His can be 
stated as: '~It is not possible to teach anybody anything 
before the student himself has the desire to learn and this 
desire to learn must he instilled in the student by the 
teacher." He believes that the best way to accomplish 
this goal is to create an informal level of communication 
between the student and teacher. Dr. Carlson attempts 
to do this, by joking with the students and asking them 
questions so as to get the students involved. In return, the 
students are encouraged to ask any questions they might 
have. In addition to this, Dr. Carlson uses a "reward 
system" whereby he may ask a question or present a prob
lem and the first student with the correct answer gets a 
"sizable" reward such as a new shiny "Lincoln" penny 
or a "Washington" nickel. This approach may sound 
odd, but it usually has somewhat of a stimulating effect on 
the class. Finally, he believes that many students fail to 
visit their teachers since they are unsure of how welcome 
they are. During the semester, Dr. Carlson usually passes 
a schedule of his available office hours around in his 
classes and encourages the students to make an appoint
ment to visit him if for no other reason than just to "shoot 
the hull." 

For those mischievous students who may have an in
terest in Dr. Carlson's place of residency, he currently 
lives with his wife and two girls on Ridgefield Road in 
Columbia along with two other prominent Electrical En
gineering professors, Dr. Rex Waid and Dr. Cyrus Har
hourt. Someday, those adventurous students with nothing 
exciting to do might consider visiting "The Big Three" on 
"E.E. Drive" if for no other reason than just to "shoot the 
hull." , . 
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PUBLIC UTILITY ENGINEERING SERVICES 
• Electric Power • Pollution Control 
• Water Supply • Community Planning 

• Studies and Reports 
BLACK & VEATCH 

consulting engineers 
1500 Meadow Lake Pkwy./ Kansas City, Mo. 

DENVER • DALLAS • ORLANDO • SAN FRANCISCO 
NEW YORK • WASHINGTON, D. C. 

GEORGE E. BUTLER & ASSOCIATES, INC. 
Consulting Engineers 

Sanitary Sewerage, Water and Storm Drainage, 
Roadways, Thoroughfares & Parking facilities, 
Parks, Recr9atlonal Fadlltles and Swimming 
Pools, Residential, Commercial & Industrial 
Development, Plumbing, Heating, Air Condition• 
ing & Ventilation Systems. 

114 West Tenth Street, Suite 620 
. Kansas City, Missouri 64105 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • PLANNERS 

1139 Olive Street • St. Louis, Mo. 63101 

(314) 421-1476 

Lexington, Ky., Ft. Worth, Texas 

Wm. H. Klingner & 
Associates 

PROFESSIONAL ENGINEERS 

Specializing In 
Drainage, levee District and Municipal Work 

Waterworks, Sewage, Street Improvement 

617 BROADWAY QUINCY, ILL. 62301 
Phone 223-3673 

E. E. Teaching 

Staff cont'd. 

(Continued from page 12) 

JAMES E. RATHKE received his 
B.S.E.E. and M.S.E.E. from the Uni
versity of Missouri and his Ph.D. from 
the University of Kansas. He joined 
the Mizzou faculty in 1966 and is 
presently an associate professor. His 
special field is electronic circuit de
sign and analysis. 

Dr. Rathke is a Registered, Pro
fessional Engineer and has previous 
experience with Bendix, Sperry Rand, 
and Aerojet-General. He is a mem
ber of Eta Kappa Nu and Tau Beta 
Pi honoraries. He also holds member
ship in 1.E.E.E., N.S.P.E., and 
M.S.P.E. 

BYRON W SHERMAN is an As
sociate Professor of Electrical Engi
neering. He received his B.S.E.E., 
M.S.E.E., and Ph.D., from the Uni
versity of Missouri. He joined the 
E.E. Department in 1963 after serv
ing as an electronics engineer for the 
McDonnell Aircraft Corporation. 
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Sherman has also served as a con
sultant to Lockheed Electronics Com
pany and the N.A.S.A. Manned 
Spacecraft Center in Houston. He is 
a member of Eta Kappa Nu, Tau 
Beta Pi, and Sigma Xi honoraries, 
and 1.E.E.E. He is interested in D.C. 
Electric Fields Instrumentation and 
in hardware with biological applica
tions. 

CHARLES R. SLIVINSKY joined 
the Electrical Engineering Depart
ment here at M.U. in 1968. He re
ceived his B.S.E.E. from Princeton 
University and his M.S. and Ph.D . 
degrees from the University of Ari
zona. 

Prior to his appointment here at 
M.U., Slivinsky had professional ex
perience with the DuPont Company 
and with the NASA-Lewis Research 
Center. 

He is presently on leave with an 
A.S.E.E. Faculty Residency in In
dustry, at Lockheed Missiles and 
Space Co., Sunnyvale, California. 

DENNIS L. TEBBE is assistant pro
fessor in E.E. specializing in statist
ical analysis of signals and systems. 
He received his B.S., M.S., ·and Ph.D. 
from the University of Missouri. He 
joined the E.E. Department in 1968. 

Tebbe is a member of Tau Beta 
Pi, Eta Kappa Nu, Omicron Delta 
Kappa, Pi Mu Epsilon, Sigma Xi, 
and American Men of Science. He is 
also a member of I.E.E.E. and the 
Institute of Mathematical Statistics. 
He is now engaged in research that 
includes pattern recognition, informa
tion theory, and biomedical data 
processing. 

EDWARD J. VREDENBURGH is an 
assistant professor of electrical engi
neering at the University. He earned 
both his B.S.E.E. and his Masters 
degrees here at M.U. Professor 
Vrendenburgh has been with the de
partment since 1946 specializing in 
control switching circuits and elec
tronics. 

REX A. WAID has been with the 
E.E. Department since 1959. He re
ceived his B.S. and M.S. in E.E. 
from M.U. and his Ph.D. from the 
University of Wisconsin in 1968. He 
also holds a B.A. in math. Professor 
Waid specializes in Computer Sys
tems and serves as Undergraduate 
Program Director. 

While at M.U., Professor Waid has 
gained industrial experience with 
Black and Veatch Consulting Engi
neers, Hewlett-Packard Company, and 
Humble Oil and Refining Company. 

He is a member of Eta Kappa Nu, 
Tau Beta Pi, Pi Mu Epsilon and 
Sigma Xi honoraries. His present re
search includes the development of 
instrumentation for physiological sys
tems. Dr. Waid has spent the past 
three summers with the UMC De
partment of Physiology. 

Professor Waid holds member
ships in the I.E.E.E., A.S.E.E., Sim
ulation Council, and A.C.M. 

DONALD L. WAIDELICH received 
his B.S. and M.S. degrees from Le
high University and his Ph.D. from 
Iowa State University. He joined the 
E.E. Department at M.U. in 1938. 
His specialty is electromagnetic fields. 

Professor Waidelich has also held 
teaching positions at Lehigh Uni
versity, Cairo (Egypt) University, 
and the University of New South 
Wales in Sydnew, Australia. His pro
fessional experiences include posi
tions with Bell Telephone Labora
tories, Westinghouse Electric Cor
poration, I.T.T. Laboratories, and 
Goddard Space Flight Center. 

Waidelich is a member of Sigma 
Xi, Tau Beta Pi, Eta Kappa Nu and 
Phi Kappa Phi honoraries. 

He has researched the production 
of homogeneous electric and magnetic 
fields, and pulsed electromagnetic 
fields used in the nondestructive in
spection of metals. 

Waidelich is a member of the 
1.E.E.E., N.S.P.E., A.S.E.E., the 
American Association of University 
Professors, and the American Society 
for Nondestructive Testing. 

LEWIS N. WALKER received his 
B.S.E.E., M.S., and Ph.D. from the 
University and is presently an as
sistant professor of EE. He is a mem
ber of I.E.E.E., A.S.E.E., and 
M.S.P.E. He is also a member of the 
Eta Kappa Nu Honorary He is a 
registered professional engineef ~ 
has been employed by the American 
Electrical Power Company in New 
York City. 

Dr. Walker is presently research
ing the application of computer 
systems to power sub stations and the 
hybrid modeling of power systems. 
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West of the Columns 
News about people and projects 

For his pioneering work in water 
pollution control that began half a 
century ago, Lindon J. Murphy, pro
fessor emeritus of civil engineering, 
University of Missouri-Columbia, has 
been named recipient of the first na
tional award to he made by the En
vironmental Protection Agency. 

He was chosen for his 50 years of 
leadership in the field of sanitary en
gineering and environmental control, 
and awarded a certificate and plaque 
for "meritorious achievement in his 
efforts to bring about a cleaner en
vironment." 

Prof. Murphy joined the civil en
gineering faculty of UMC's College 
of Engineering in 1946 and has been 
a full professor since 1949. His acti
vities have included the development 
of a code on minimum plumbing 
standards, preparation of a manual 
on engineering services for munici
palities, supervision of civil engineer
ing short courses and conferences, 
and direction of the College's in
ternationally known annual field 
training courses in environmental 
sanitation. 

During the past nine years, Prof. 
Murphy's summer field training 
courses have attracted students and 
professionals alike from all over the 
U.S. and 17 foreign countries. Al
though he officially retired from the 
Columbia campus of the University 
of Missouri on September 1, 1969, he 
has actively continued his association 
with the College of Engineering and 
the Extension Division. 

The National Science Foundation, 
Washington, D.C., has awarded a 
$29,900 grant to the College of En
gineering, University of Missouri
Columbia, for research entitled, 
'',Hete~ogeneous Catalysis: Effects of 
Electrodynamic Fields." 

Project director is Dr. Vin-Jang 
Lee, associate professor of chemical 
engineering at UMC. The objective 
of his research is to advance the 
fundamental science of catalysis and 
to evaluate the prospects of new re
aotor technology. 
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Dr. Lee did his undergraduate 
work at the Ordnance Engineering 
College, Taiwan. He earned his M.S. 
in chemical engineering at the Uni
versity of Norte Dame, his Ph.D. at 
the University of Michigan. 

Western Electric, · Lee's Summit, 
Mo., presented a $600 check for the 
1972-73 school year to George David, 
a senior in UMC's mechanical and 
aerospace engineering. 

David, a graduate of University 
City High, holds a cumulative grade 
point average of 3.92 out of a possible 
4.0, and was employed by the U.S. 
Army Corps of Engineers this sum
mer. He was involved in flood control 
work. 

John P. Dittmann, a doctoral can
didate in the Department of Industrial 
Engineering, University of Missouri
Columhia, was named first-place win
ner of the AIIE (American Institute 
of Industrial Engineers) graduate re
search award. His thesis, "Surrogated 
Linear Programming: An Alternative 
Technique for Linear Program
ming," was judged best in the country 
in this graduate student competition 
sponsored by the IBM Corporation. 

Dittman received a plaque and 
$500 at the AIIE convention held 
July 2, 1972, in Anaheim, Calif. 

The late stringency in the money 
market caused a good deal of un
easiness in the engineering depart
ment. It began to look as if most 
of the graduates next spring would 
have to go hack to the vocations 
which they hoped to leave when they 
commenced to study engineering. 
However, we notice that the hanks 
will cash our checks now, and that 
some of the manufacturing firms have 
resumed operations. From this we 
conclude that "the market" must he 
getting settled and we hope before 
long to hear the annual debates about 
Telluride and Westinghouse, or Rail
roading and the Civil Service. 

(/tom 1908 Shamrock) 

BUl.1.arney 
Example problem from a Grad

uate Exam: A cross-eyed wood
pecker with a cork leg and a syn
thetic rubber bill required four and 
one-half hours to peck three-fourths 
the distance through a cypress log 
53 years old. Shingles cost 79 cents 
per hundred and weighed eight 
ounces each. 

The log being pecked upon is 34 
feet long and weighs 46 pounds per 
foot. Assuming that the co-efficient 
of friction between the cypress log 
and the bill is 0.097 and that there 
is negligible resistance to diffusion, 
how many units of Vitamin B-1 will 
the woodpecker require to peck out 
enough shingles for a $7,500 barn 
with a detachable chicken house? 

(The woodpecker has an ef
ficiency of 97% and gets time and a 
half for overtime.) 

Two farmers each had a horse, 
but they couldn't decide which one 
belonged to whom. They cut the 
mane off one horse so they could 
recognize him, but it soon grew 
back. Then they cut the tail off the 
other one, but it too grew back. 
Finally they measured the horses 
and found that the black one was 
four inches taller than the white 
one. 

"' 
Then there was the M.E. who 

thought that steel wool was the 
fleece from a hydraulic ram. 

"' 
Thermometers - Something else 

graduated with degrees without hav
ing brains. 

"' 
A certain Chemical Engineering 

Prof was unpacking some glassware 
he had received from the factory. 

Finding one jar that was upside 
down, he exclaimed, "How absurd, 
this jar has no mouth!" 

Turning it over he was more as
tonished. "Why, the bottom's gone 
too." 
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MORE B1JLLaraey 
The jokes are one page hack hut while you're here, 

why not take a minute and find out how you can help 
the Shamrock, help the College of Engineering, and help 
yourself in the process! 

Faculty, tell us when you need help to publicize a 
project, or if you know a student or professor who is a 
good candidate for a human interest story, let us know. 

If you're a student, why not join the staff? Sure, 
you're busy. But so are the thirty men and women on the 
staff now. Take a look at the names on the table of con
tents page. Chances are you'll recognize them as leaders 
in your class. Work on the staff is a great way to begin 
the transition from engineering student to engineer and 
manager in the "real world". 

What do we do? We interview faculty and other 
students. The faculty are really a decent sort of folk when 
you get them away from the chalkboard and the grade 
book. Our feature writers write human interest stories 
and get the scoop on what's happening in each depart
ment. Grammar isn't a real hassle, and most of our guys 
didn't ace English. That's what the editor's red pencil 
is for. We take pictures, and develop them. Then with 
help from the J school we lay out the magazine. 

The magazine takes a lot of advance planning and 
"guesstimating", something every engineer should be 
adept in doing. How much copy? How many ads this 
month? How can we sell a certain advertiser? How do 
you increase student circulation? What do the students 
want to read? How will we ever meet the deadline? 
How do you maintain a mailing list with 1000 names 

and addresses? Should we start a supplementary news
letter? 

These are the kind of problems we tackle every 
day. If you've got some ideas, see anyone on the staff or 
leave a note in the Organizations Mailbox in the Engi
neering Building or drop by the Shamrock Office, 323 
Student Health Building. 

If you think the staff is big enough, remember: 
everyone's a volunteer and a full time student and we 
don't want to overload any one individual. The more 
people, the more ideas and fresh viewpoints. Whether 
you join the staff or not, let us know your ideas! If you 
don't like our magazine, tell us; if you do like it, tell 
others. 

If you're an alumnus, send us your views on campus 
issues, or news of what you're doing now. And if you 
would like to earn the undying gratitude of the staff 
send us a professional directory listing or a recruiting 
ad for your firm. 

Industry reps, your views and support are welcome 
too. 

High school students, we welcome your questions 
about campus life and if we can't answer them the Dean's 
office, 1010 Engineering should be able to help. 

We exist because we provide a service and fill a need. 
.. ,.Any feasible way to expand and improve that service will 

be tried. Thanks for hearing us out. Here's a joke for 
your time and trouble: 

The boring professor is in a class all by himself. 4 

ALUMNI INFORMATION QUESTIONNAIRE 

Name 

Address ---- - ------------------------------------- - -

Present Position - - -------------------------------------- ---

Year of Graduation and Degree(s) 

What was your most memorable experience while an undergraduate engineer at M.U.? 
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Unidentical 
•• • twtns. 
What do you call two stereo 

systems that have identically the same ,~·: . .. . .. . .· . 
insides, but not the same outsides? .. . '· -f. '· 

Well, you call one a Sylvania compact 
stereo system. It's stacked and compactwith tuner/ 
amplifier, turntable, and tape player all in one unit. 

And you caH the other a Sylvania component stereo system. Each unit is sepa, 
rate so you can spread it around any way you want it. 

Inside, though, they're the same. Both have an RMS rating of 12.5 watts per 
channel (20 watts IHF) with each channel driven into 8 ohms. There are identical 
FETs, ICs, and ceramic IF filters in the AM Stereo FM tuner/ amplifiers. Both offer 
the same switchable main and remote speaker jacks, headphone jacks, aux jacks, tape 
monitor, and built,in matrix four,channel capability for the new quadrasonic sound. 
The turntables are Garrard automatics with magnetic cartridges and diamond styluses. 
The 4,track stereo record/ playback cassette decks are the same. And both air,suspen, 
sion speaker systems contain two 8,inch woofers and two 3,inch tweeters. 

So if they're the same, how come they're different? 
Because different people want the same great stereo sound different ways. So 

we give it to them. 
Come on down to your Sylvania dealer's for a look and a listen. 
Then you can pick the shape you want as well as the sound you like .. 

{cji§t SYt.VANIA 

'.f II' f.. 
it .iii 

Sylvania Entertainment Products Group,-Batavia, N.Y. 
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Howto 
astereo 
bluff. 

A buff will probably tell you you've got to drop 
a bundle to get a really great stereo system. 

Nonsense. 
Stereo is all in the ear. It's how it sounds, 

not how it costs, that makes a stereo system 
great. · 

So next time some buff hands you that old line 
· call his bluff. See if he can figure out how much 
you paid for your Sylvania matched component 
stereo system. Just by listening. 

Pick your favorite record. Put it 
on the BSR micro-mini turntable. 
(If tape's your thing, slip one into 
the 8-track cartridge playback.) 

Then balance the bass and 
treble on the FM stereo 
FM/AM tuner 
and amplifier. 
And let 
him have it. 

Make sure he 
digs those round 
low notes from the 
two six-inch woofers. 
And those high sweet 
ones from the two 
three-inch tweeters. 
They're all air
suspension speakers, 
so they sound as good as standard 
speakers two sizes larger. 

Your buff won't have a chance. He'll stand 
there, surrounded by sound, completely bluffed. 
Trying like crazy to figure out how much you laid 
out for a stereo that sounds that great. 

But don't tell him. 
After all, you just want to call his bluff. Not destroy his ego. 

C?ii§I SYLVANIA 

I 
"

I s 



Dirt 
cheap! 
... and good as kold. 

The true value of a sewer pipe is not just the 
price of having it delivered and installed. It's 
also the price of repair, replacement and 
maintenance once that pipe is in the ground. 
For as long as it's in the ground. 

Professional specifiers know the true value of 
sewer pipe from experience. They know that 
the least costly pipe is the one that gives the 
most dependable, trouble-free service. And they 

DECEMBER 1972 

know Dickey clay pipe has a field-proven 
record for doing just that. 

When you compare all the costs, Dickey clay 
pipe is the wisest investment for your next 
sewer project. Simply because, in cost per 
years of service, it's dirt cheap. 

w.s'J>'ICKE'Y' 
~Clay Manufacturing Company 

Post Office Box 6, Pittsburg, Kansas 66762 
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If you are interested in an interview, see your Placement Officer. We'll be on your campus March 1. 
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The holiday season with all of its whirlwind ac
tivity is upon us, evoking memories and creating new 
ones. Remember? . . . the rushing city crowds . . . the 
white stillness of a country lane . . . or the crunch of 
snow in a hushed forest ... the excitement of a stealthy 
early morning peek at the presents under the tree . . . 
a long-awaited reunion . . . or a fjrst Christmas to
gether . . . the broad beaming. smile that rewarded a 
well-chosen or warmly-given gift . . . the squeals of 
delight from the youngest . .. the husky-throated thank 
you from the oldest . . . the big fainily dinners . . . 
colorful candies . . . cookies fresh from the oven . . . 
simmering turkey and savory dressing ... tangled tape 
and fingers tied in bows . . . laughing Santas . . . red
suited jolly Santas everywhere you look ... bright lights 
reflected in ornaments . . . trying to get ready for the 
holidays and still take finals . . . the hushed wait for 
the old year's last minute and the exuberant welcome 
given the new ... Remember? 

We all enjoy the food, the time with friends, the 
decorations, the festive air, shopping, gift-giving and 
all the rest-wearisome maybe, but worth it! And if we 
look beyond the superficial tinsel and glitter, we can 
sense the deeper significance of the season. 

THANKSGIVING-We give thanks for the spir
tual and material abundance which is ours. A few 
minutes reflection on what we have should still 
our usual gripes over what we don't have. 

CHRISTMAS-We celebrate the birthday of a 
Child of humble birth who nevertheless continues 
to change th"(! lives of men. 

The Child became a Man, a Man whom many 
of us reverence and in our own halting, human way 
try to follow. 

NEW YEARS-In the frantic leave-taking there is 
time for taking a personal inventory, and maybe 
changing things. A reminder that we can change 
things; but also that real change begins within our
selves. For if we are dissatisfied with ourselves, we 
will also be dissatisfied with the world around us. 

Christmas, however remains a personal favorite of the 
three holidays. "Peace on earth. Good-will to men." 
Some day, in His way. But there is an inner peace 
realizable now. I hope you share that-Merry Christ
mas! Happy New Year! 

THE MISSOURI SHAMROCK 
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Doy " 
keep an eye 
on the time Ii 

To gain the competitive edge, the experts in downhill slalom have 
this advice: "Watch the time line-the fastest course line." 

"In the race against time, if a skier slips off and goes too low in the 
traverses, he'll lose precious seconds." 

As you look to your future course, watch for the company whose 
progress is on a time line with your own. 

Ask companies about their expansion and modernization programs (ours is an optimistic 
$221 million). Find out if you're interested in the markets they're interested in. 

If they have a position that fits the course you've set. If they promote from within. 

Don't settle for salary and status quo. We don't. Pick a time at your college placement office. 
Let's discuss your future. The Timken Company, Canton, Ohio 44706. 

Timken® bearings are sold all over the world. Manufacturing in Australia, Brazil, Canada, 
England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (m/f). 

TIMKEN. 
AfGISTERfO TRADEMARK. 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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ENGINEERS GUIDE 

TO COMPARATIVE VALUES 

IN ZINC vs. PLASTICS 

ABS 2.54 3.46 1.37 12.3 2.78 0.91 

Nylon 6/6 4.72 5.40 2.70 85.6 1.64 1.91 

Polyacetal 3.09 5.00 2.40 29.0 3.60 1.42 

Polycarbonate 3.82 3.60 2.33 20.0 1.70 3.40 

Polypropylene 2.00 3.13 1.10 37.7 1.09 0.52 

*SAE 903 Die Cast ZINC= 1.0 **Costs as of January 1970, (carload lots or maximum quantity bracket). 
All calculations are based on these fi ures. 

RATIO OF COSTS FOR EOUf\(ALOO l.~ELS_ 

GI. Re. Nylon 6/6 1.91 2.68 8.42 8.90 1.82 1.91 20.5 16.7 7.85 3.83 1.96 

GI. Re. Polycarbonate 3.36 2.68 10.0 5.27 2.56 2.05 20.4 3.05 5.46 9.24 2.88 

GI. Re. Polyacetal 4.73 5.40 12.7 11 .1 4.20 3.78 26.4 5.04 9.45 20.9 2.81 

GI. Re. Polypropylene 2.83 2.74 5.26 11.4 2.48 2.39 13.1 6.30 6.51 13.2 1.69 

GI. Re. Polysulfone 4.00 3.21 12.7 6.66 3.39 2.78 23.7 5.44 4.83 16.5 3.76 

GI. Re. SAN 1.63 2.14 4.37 2.78 1.70 1.49 9.70 1.84 1.90 10.1 1.14 

*SAE 903 Die Cast ZINC= 1.0 **Costs as of January 1971, (carload lots or maximum quantity bracket). 
All calculations are based on these figures. ZN - 495 

These charts are based on information from two 
extensive engineering evaluations conducted by 
U.S. Testing Co. , for the International Lead Zinc 
Research Organization Inc. These studies showed 
that in almost every instance die cast zinc gives 
you more performance for your money than any 
of the plastics tested. D For example, the results 

showed that an unreinforced Polycarbonate rod 
would cost 3.82 times more than a SAE 903 rod to 
withstand the same tensile load. Glass reinforced 
Polycarbonate would cost 3.36 times more than 
zinc. D Reprints of this "Engineers Guide" are 
available. Just let us know the quantity you would 
like. 

ST.JOE 
MINERALS CORPORATION 250 Park Avenue, New York, New York 10017 
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The Shamrock staff hopes you find the series of articles in this issue 
which feature the Industrial Engineering Department both interesting and 
informative. Next issue, look for special features on Civil Engineering and 
Nuclear Engineering. 

INDUSTRIAL ENGINEERING 
1959 - FUTURE 

Being a youngster in any field is not easy, but here at the University of Mis
souri-Columbia the Industrial Engineering Department has proven it deserves a 
place in engineering along with its bigger brothers of civil, mechanical, electrical, 
agricultural and chemical engineering. 

The history of the Industrial Engineering Department at U.M.C. dates back 
to 1951 when an option was installed in the M.A.E. department to allow students 
to prepare for a career in plant management. In 1958, the Department of Indus
trial Engineering was formed to accommodate the graduate and undergraduate de
mand for such a program. 

Today the I.E. department has diversified into many areas so that now in
dustrial engineering covers all types of industrial and commercial activity. The prac
tice of this profession is not limited to manufacturing, but is equally valuable to 
hospitals, government agencies, commercial and financial institutions, or any other 
organization that produces a product or performs a service. The industrial engineer 
must not only consider the capabilities of machines but also the physiological and 
psychological capabilities of man. He must be aware of people and their problems. 
Therefore an industrial engineer must be a person who likes people and gets along 
well with them. 

One of the major advantages of an engineering education at U.M.C. is the 
student's option to take from 42-45 hours in specific areas of his own choosing such 
as pre-med, pre-law or any other area of personal interest. One such optional 
program, set up in cooperation with the school of management and called the I.E. 
management option, allows the student to develop an understanding of manage
ment practices in relation to industrial engineering. In addition, I.E. students can 
plan interdisciplinary programs in law, medicine, computers, human factors, bio
engineering, judicial systems design, health care systems design, and management 
information systems. 

While some fields outside of engineering are having trouble finding jobs for 
their graduates, industrial engineering graduates are faring very well. Dr. Braaten 
of the I.E. department says, "I know of no graduate from here who has attempted 
to find an industrial engineering job and has not found one." Therefore it's small 
wonder the Engineer's ·Joint Council predicts that industrial engineering will show 
"very rapid growth in employment resulting from the increasing complexity of in
dustrial operations, expansion of automated processes and continued growth of 
industries." 4o 

by Tim Mulkey, I.E. '73 
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I.E. Faculty Sketches 
by Ken Still, E.E. '73 

JAY GOLDMAN is Chairman of the Industrial En
gineering Department. Also he is Professor of Industrial 
Engineering and Bioengineering. He received his B.S. 
in 1950 from Duke University, a M.S. from Michigan 
State Unversity in 1951, and a D.Sc. in 1955 from Wash
ington University. Dr. Goldman came to U.M.C. in 
July, 1968. He specializes in Administrative Organiza
tion and Systems Design for the Delivery of Health Care, 
and Human Factors Engineering. He is a member of 
Sigma Xi, Alpha Pi Mu, American Institute of Indus
trial Engineers, and National Council of Academic In
dustrial Engineering Department Heads. 

JAMES M. BEAUCHAMP is Professor of Industrial 
Engineering and Director of Continuing Engineering 
Education. He came to U.M.C. in September, 1959. His 
field of specialization is Engineering Management and 
Engineering Economics. Professor Beauchamp is a mem
ber of Tau Beta Pi, Pi Tau Sigma, Alpha Pi Mu, Mis
souri Society of Professional Engineers (past president 
1970-71), National Society of Professional Engineers, 
and American Institute of Industrial Engineers. He is 
the advisor for the "Shamrock." 

MELVIN 0. BRAATEN is an Associate Professor of 
Industrial Engineering and Radiological Sciences. He 
came to U.M.C. in August, 1969. Dr. Braaten received 
his B.S. and M.S. from North Dakota State University in 
'56 and '61. He received his Ph.D. from North Carolina 
University in 1965. He specializes in Computer Systems 
for Data Analysis and Diagnosis of Disease. He is a 
member of Phi Kappa Phi, Sigma Xi, Alpha Zeta, Alpha 
Pi Mu, American Statistical Association, and American 
Institute of Industrial Engineers. 

LARRY G. DAVID came to U.M.C. in February, 
1968. He is presently an Associate Professor of Indus
trial Engineering and Director of Undergraduate Studies. 
He received his B.S. and M.S. from the University of 
Arkansas in '61 and '62. He earned his Ph.D. from 
Purdue Universiy in 1968. Dr. David is a member of 
Alpha Pi Mu, Tau Beta Pi, Pi Mu Epsilon, and Phi Eta 
Sigma. In the '69 and '70 school years he was selected 
outstanding teacher in Industrial Engineering. 

Dr. Miller emphasizes a point. 

ROBERT M. EASTMAN came to U.M.C. in Sep
tember, 1955. He is a Professor of Industrial Engineer
and he served as the first chairman of the I.E. Depart
ment. He received an A.B. in 1940 from Antioch Col
lege, an M.S. from Ohio State University in 1948, and 
a Ph.D. from Pennsylvania State University in 1955. Dr. 
Eastman specializes in Operations Research and En
gineering Economics. He is a member of Alpha Pi Mu, 
Tau Beta Pi, Alpha Pi Omega, Pi Tau Sigma, Sigma Xi, 
American Institute of Industrial Engineers, and Ameri
can Association for the Advancement of Science. 

I.E. Faculty and Staff, left to right: Dr. Jay Goldman, Chairman; Jan Baker; Dr. Melvin Braaten; Nancy Weaver; Dr. 
Glenn Staats; Dr. William Fairman; Dr. Louis Freund; Dorothy Perkins; Dr. Larry David; and Dr. Owen Miller. Not pic
tured: Dr. Robert Eastman and Professor James Beauchamp. 
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WILLIAM L. FAIRMAN is the newest member of 
the I.E. faculty, and is presently an Assistant Professor 
of Industrial Engineering. He received his B.S. in Physics 
at Carnegie-Mellon in 1968. He received his M.S. and 
Ph.D. from the University of Pittsburgh in 1971 and 
1972. Dr. Fairman has worked at Bettis Atomic Power 
Lab, from 1968 thru 1970. His areas of specialization 
are Health Care System Design and Computer Applica
tions to Industrial Engineering. Dr. Fairman is a member 
of the Operation Research Society of America, TIMS, 
and Association for Computing Machinery. 

LOUIS E. FREUND, an Assistant Professor of In
dustrial Engineering, came to U.M.C. in January of 
1972. He received his B.S. and M.S. from Washington 
University in '63 and '65. He received his Ph.D. from 
the University of Michigan in 1969. His field of special
ization is Health Care Systems Design and Operation. 
He has done research in Human Factors. He is a mem
ber of Alpha Pi Mu, Sigma Xi, American Hospital As
sociation, Hospital Management Systems Society, and 
American Institute of Industrial Engineers. 

Dr. Braaten in the computer center 

OWEN W. MILLER is an Associate Professor of In
dustrial Engineering and Bioengineering. He received 
his B.S., M.S., and D.Sc. in 'SO, '58, and '66 from Wash
ington University. Dr. Miller came to U.M.C. in Septem
ber, 1964. He is a member of Tau Beta Pi, Alpha Pi Mu, 
Sigma Xi, and American Institute of Industrial En
gineers. 

GLENN E. ST AA TS is an Associate Professor of 
Industrial Engineering and Director of Graduate Studies. 
He received his B.S., M.S., and Ph.D. from the Univer
sity of Texas at Austin in '66, '68, and '70. Dr. Staats is 
specialized in Operations Research and Appellate Courts 
Management Information Systems. He came to U.M.C. 
in September, 1969. He is a member of Alpha Pi Mu, 
Phi Beta Kappa, Omicron Delta Kappa, Phi Kappa Phi, 
Phi Eta Sigma, Pi Tau Sigma, and Sigma Xi. 
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Advisement 
by Computer 

by Roland A. Schach 

A computer is now helping I.E. students 
schedule their courses. The Department of 
Industrial Engineering is currently develop
ing an automated student information sys
tem in an attempt to provide better service 
for its students. This is accomplished 
through the use of a computerized informa
tion system utilizing the data-base concept 
of information storage. In such a system, 
a separate record on each student is main
tained in a computer file, each record con
taining a complete transcript and all other 
pertinent data available. Each semester, this 
record is updated to reflect any changes in 
the student's status, such as home address, 
courses taken or dropped, or grades. Just 
prior to preregistration, transcript reports 
on each student are generated by the com
puter. These reports present a report of all 
past academic performance, as well as in
dicate which courses the student must take 
in order to fulfill the requirements for his 
degree, determined by his major and the 
curriculum in effect. A separate scheduling 
algorithm then develops a suggested course 
schedule for each of the student's remaining 
semesters, based upon required prerequisi
tes and projected course availability. In addi
tion, a final report tabulates the projected 
enrollment in each engineering course for 
the upcoming semester in order to assist in 
making classroom assignments and in fore
casting textbook requirements. 

The benefits of this system will be felt by 
both students and faculty advisors. For the 
students, the chance of an error resulting in 
an extra semester is minimized, and since 
the system also considers the little under
stood ECPD (Engineering Council for Pro
fessional Development) ratings, the student 
is assured that he is receiving an accredited 
degree. For the faculty, the transcript report 
and suggested schedule will result in more 
personal help and more productive use of 
time. 

DR. CRAIG MOORE recently joined the 
U.M.C. faculty as an assistant professor of 
Industrial Engineering. He received his B.S. 
from Nebraska Wesleyan, his M.S. from 
Columbia University, and his Ph.D. from 
S.M.U. Dr. Moore, specializes in Operations 
Research and Computer Applications. He is 
a member of numerous honoraries and has 
industrial experience with 1.8.M. and Gen
eral Dynamics. • 
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The Industrial 
Engineer

The Human 
Engineer 

By Ted Luhrs 

Ted demonstrates the equipment in the Human Factors lab for tin: 
I.E. 361 course in which he is a.lab assistant. 
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The Industrial Engineer has evolved from the tradi
tional stop watch efficiency expert in the manufactur
ing environment into an integrated systems analyst in 
an unlimited variety of services and industries. He 
draws upon knowledge gained through study in psy
chology, sociology, economics, physiology, mechanical 
and electrical engineering, and a host of other fields. 
These go together to make up the background from 
which the I.E. builds his rewarding and profitable 
career. 

Human Factors is one of the many branches of In
dustrial Engineering. It deals mainly with the man
machine system under the basic assumption that mo3t 
system errors are due to poor control and display de
sign. With this in mind and the idea that a machine 
is more easily adapted to man than man is to the ma
chine, the Human Factors Engineer sets out in his 
job to correct or eliminate "error causing" system de
sign errors. 

Human factors research was greatly enhanced by 
Army Air Corps and United States Air Force research 
into the cause and prevention of aircraft accidents due 
to non-combat causes during World War II. Examples 
of such research and development are the standardiza
tion of aircraft instruments layout to minimize errors 
when pilots were required to pilot different planes, and 
touch coding of controls to minimize pilot errors under 
stress situations. 

Since World War II, human factors have been adapted 
and implemented into man-machines systems design by 
a wide variety of manufacturing and service industries. 
Such industries as the automobile industry have done 
extensive research in this field to better facilitate driv
ing and motoring safety through dashboard and control 
design and the overall design of the driver's environment. 

The University of Missouri offers the undergraduate 
I.E. student a block option in courses related to Human 
Factors Engineering. One course which is directly re
lated to the development of skills in the Human Factors 
area is Human Factors 361. This course introduces 
the student to ideas and concepts that are or should be 
incorporated in man-machine systems, work environ
ments, or overall plant layouts and designs. This work 
provides maximum efficiency of labor and materials 
use, performance, and worker comfort. 

The general context of the course, with its lab and 
lecture setup, lends itself quite well to not only inform
ing the student of the work and research going on with
in Human Factors, but allowing him .or her the op
portunity of verifying some of the concepts themselves. 
In this way the student is given a true feeling for the 
concepts that have been presented in lecture material. 

With increased emphasis being placed on wage in
centives, worker comfort, worker safety, increased 
produhion demands, operations research, and plant de
sign and management, the future needs for Industrial 
Engineers will continue keep pace with the growth of 
job opportunities in industry. 
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T he A.I.LE. ha~ und~rgone many construc
tive changes in the past two years. Before 

these changes, this organization had not per
formed any significant function. It was felt, a 
couple of years ago, that there was a need for 
an organization to be the voice of the indus
trial engineering student. It was decided that 
A.I.LE. would be changed so it could be this 
voice. 

The first change that was made was that the 
officers were elected by all the industrial engi
neering students, whether they were members 
or not. This encouraged participation by all 
the students and led to a broad base of support, 
this was necessary if the organization was to 
become effective. Next, this student chapter 
started to associate with its parent organizations 
in Kansas City and St. Louis. This closer as-
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The A. I. I. E. 
Changes 

By Jack Davis 
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sociation was beneficial in two ways. First, 
this association brought about a personal re
lationship with many industrial engineers in 
business, these men often came to Columbia to 
our chapter meetings as in~eresting speakers 
which added realism to the industrial engineer
ing curriculum. Second, these men were bene
ficial contacts in aiding the graduating seniors 
in finding jobs. These changes were a start in 
making A.I.LE. a truly representative organiza
tion. 

New programs have been started with the 
election of the new officers. The vice-president, 
Dave Page, is in charge of the student advisor 
program. Through this program each under
classman is assigned an upperclassman ad
visor. It is felt that this student advisor will 
not only help the underclassman with studies 
but also with adjustment to college life. Each 
upperclassman is expected to remind his ad
visees of the A.I.LE. meetings and provide 
transportation when necessary. A new de
partmental professor evaluation program is un
der consideration. These and other new ideas, 
hopefully, will help to make A.I.LE. a truly 
significant experience for the industrial engi
neering student. The officers for the upcoming 
year are: 
President 
Vice President 
Secretary 
Treasurer 

Jack Davis 
Dave Page 
Kevin Deschler 
Mark Hall 
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Engineering 
Placement ... 

or 

What We 
Overheard 

the Interviewer 
Soy. 
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The following material was excerpted from three sepa
rate interviews conducted by Tim Mulkey and Larry 
Romang. The three interviewers who willingly offered 
their candid opinions were: Mr. A. H. Loechkle, Jr., 
Supervisor of Southwestern and Pacific Coast Regions, 
Westinghouse Electric Corporation, Pittsburgh, Penn
sylvania; Mr. Jim Braden, Interviewer, Standard Oil 
Company, San Francisco, California; and Mr. Rader 
Walker, Area Employment Supervisor, Southwestern 
Bell Telephone, St. Louis, Missouri. We wish to thank 
them sincerely for their enthusiastic cooperation. In 
editing the article for ease of reading, every effort was 
made to preserve the context and intent of their re
marks. So, job-hunters in the Engin' School, here's 
what the interviewers said. 

Tim: Has your employment situation improved over 
last year and the year previously? 

Westinghouse: Yes, two years ago, we had an alltime 
low for recent years (about 380 people). Last year, 
1972, we had filled 475 openings and this year, 1973 ,. 
we project 500 openings. In all these three years there 
are about 50 non-technical people involved with the 
rest being engineers. 

Standard: Last year was a low for us. This year we 
are back up to 1970-1971 requirements which is good. 
We are back up to a 40% increase in total requirements 
from last year. I know that in talking with a lot of 
placement directors around the country that the total 
number of companies interviewing is up to. It's a shame 
that industry has to react so violently to economic situ
ations. 

Tim: If trends continue as they are today, do you 
forsee any difficulty getting enough engineering students 
in the near future? 

Standard: Yes, we are concerned as a company and 
I think the whole country is, certainly about the drop 
in enrollment_ of engineers in the last two years. 

Bell: We ·don't expect any difficulty now but expect 
a lot of difficulty in the future because of reduced en
rollment. 

Westinghouse: Yes, we are quite interested in fresh
man enrollments. We know that nationwide freshman 
enrollments are down. If this continues there will be a 
dire shortage with what has already happened, in the 
next three of four years. There is going to be a great 
shortage of engineers. I think the declined enrollments 
in aeronautical and aerospace engineers is probably a 
good thing because there isn't a big demand for them. 
But in electrical, mechanical, industrial, chemical, and 
civil engineers there is going to be an increased demand 
in the future. 

Larry: What do you look for in an engineer when 
you come to a school? 

Bell: We look for one who has performed welf scho
lastically and has demonstrated a significant degree of 
leadership that would demonstrate to us that he has 
possible management inclinations. 

Standard: We are looking for management oriented 
people. We are not looking for career engineers so 
much as we are looking for a guy who can eventually 
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work out of engineering into management or super
vision of various types; by that I mean he will be work
ing with plant people as well as technical supervision 
so it's a very broad type of future ahead of him. 

Tim: Why would you tell a freshman engineering 
student that engineering would be a good career choice? 

Standard: Engineering is a good choice for two rea
sons. One is that it is a fascinating field for those of us 
who have been in it and, secondly, engineering offers 
so many doors for opportunities outside. One of the 
great assets in the engineering undergraduate degree is 
the fact that you are not by any degree limited to engi
neering. There are other doors and routes available; 
into management and sales . . . a multiplicity of oppor
tunities. 

Tim: What makes an engineer a valuable person on 
your staff? Is it his proven ability? 

Westinghouse: No, it's his potential. Most engineers 
just graduating are not prepared to take on a full pro
ject. It's going to take a certain amount of maturing 
and it's how fast the maturing comes that is a part of 
the individual as well as the long range potential that 
we are looking for. 

When an engineer 
doesn't get a job, 
it's news. 

Larry: Do you have any comments of your own 
about engineering education today and engineering 
specifically in Columbia? 

Bell: I am a little concerned when I hear about the 
drop in enrollment and the concern of the engineers 
about getting jobs because I don't think this is hap
pening. Because when an engineer doesn't get a job 
it's news. It doesn't seem to be so news worthy when a 
liberal arts graduate doesn't have one. In talking with 
the placement people in the three engineering schools I 
go to regularly, I don't know of any engineers that 
graduated last year that aren't working now; so I think 
they are getting jobs. They may not be getting the 
number of job offers that they got three or four years 
ago, but they are finding jobs and they are good paying 
jobs. 

Tim: When you-come to the University of MiS!IOuri 
campus do you notice if our engineering graduates dif
fer from say a Rolla graduate or a Washington Uni
versity graduate? 

Standard: No, nothing except for the obvious. Rolla, 
of course, is limited in its curriculum outside of engi
neering so that kind of thing is apparent. The thing you 
really look for as a recruiter is the man himself and if 
a guy's training is limited, the actual quality of the man 
still comes through. If you are a good recruiter you 
can detect what the man's capabilities are. 
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Westinghouse: Rolla-Practical, Columbia-Middle 
of the road (leaning toward theoretical), Washington 
University-Theoretical 

Over the years . 
Missouri ... one of 
the better schools. 

Larry: How do you rate the University of Missouri 
at Columbia in their general engineering program? 

Bell: Extremely good. Over the years the University 
of Missouri has been one of the better schools. We have 
recruited from and we have always done well here. 
Last year we hired eight people out of the engineering 
school, which for a slow year is pretty good. 

Larry: Is it really important for an interviewing stu
dent to know a lot about the company before coming 
in for the interview? 

Bell: No, not for our interviewing because our inter
views are largely structured to determine if he has the 
kind of interests we are after. But it would really save 
us some time if he's not interested in a management 
type job, not to even come in and talk with us. 

Standard: It's important to me to know that a guy at 
least took a few minutes to find out something about 
the company. No one expects you to know everything 
about the company because it's difficult finding much 
literature that has the nitty gritty on jobs, but at the 
same time it makes an interview go much smoother and 
faster if a guy has some of the basic knowledge of the 
company in mind and he thinks there's a job match 
there. That's what it's all about in the beginning . .. 
matching up jobs. 

Westinghouse: It certainly helps. It does not neces
sarily ruin the interview if you don't know anything 
about the company but the more a person knows about 
it the less the interviewer has to explain and the more 
time he can spend on the individual's career goals. 

Tim: When you have an interview with an individual 
who has long hair do you visualize him wearing short 
hair? 

Westinghouse: I don't think so. I think the only thing 
you are looking at with hair (since you mentioned it 
as an example) is whether he hfts" the long hair to prove 
the point that he caa wear his hair long. That kind of 
fellow we are not going to be interested in. On the 
other hand, if a fellow wears his hair long because it's 
the thing on campus, I try to not pay attention to the 
length of hair so much as to the way the hair looks, 
whether it's neatly kept or ratty. 

Bell: We don't object to long hair as long as it's 
neatly kept. 

Tim: How important is appearance in an interview? 
Westinghouse: It depends upon the job he is going 

into. If he's going into a job where he will be meeting 
the public he is going to be expected to look right. 
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Standard: I think I can go even further and say that 
a person's interest in himself is manifested in many 
ways, and, of course, personal appearance happens to 
be one of those. You have to be really careful here 
because personal appearance in the terms of long hair 
really means nothing as times are changing, but per
sonal appearance from the standpoint of hygiene and 
things that indicate interest in self pride. Those are the 
things that come through completely aside from long 
hair and radical dress. 

Tim: Is there anything that really counts as an at
tribute in an individual? 

Westinghouse: One of the things that will tend to 
turn me on more with anybody is a good degree of 
enthusiasm. A monotone individual who gives only yes 
and no answers with no elaboration, makes for a dull 
interview. 

Larry: Do you ever ask a leading question or set a 
trap in the interview? 

Bell: No, and don't want to. We try to be just as 
honest as we hope the student would be. If we see 
something (and frequently we will) on his data sheet 
that he prepared at the placement office that disagrees 
with our telephone qualification records being prepared 
for us, then we will bring this out into the open in the 
interview. For instance, if he wants to get into research 
and design and, of course, he has read our brochure 
and he may say he wants to get into management; since 
these two are not the same, we try to clear the air very 
quickly in the interview because if we are trying to fool 
each other, certainly we don't have a job that this person 

wants. 

What about 
women and 
minority students? 

Tim: What do you think about women and other mi
nority groups in engineering? Do you look at them any 
differently that male w,hite caucasians? 

Westinghouse: No, if anything a mechanically oriented 
female is unusual ... this interesting fact could be ex
plored further in the interview in regard to basic dif
ferences and where she can effectively use her talent. 

Tim: Is it a talent versus a quota? 
Westinghouse: Yes, we are not hiring for numbers 

just for the sake of making a quota. We are not going to 
hire someone who is not qualified just to make the num
bers come out right. We will leave jobs not filled if we 
don't find the right people for them. And, likewise where 
we set a goal of how many females and minorities 
we'd like to hire, if we don't hire that many we don't 
stop recruiting and if we don't find the number that 
we've projected, we are going to put a little more effort 
to find qualified people. 
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Larry: Should an engineer go on for a masters degree? 
Bell: We have no great interest in the masters degree 

but we are not uninterested in it. For our jobs we don't 
feel it's a requirement or a necessity. We would just as 
soon catch a person with a bachelors degree and have 
him get his masters degree after he comes to work with 
us. 

Westinghouse: No, at least not with our company. In 
most cases we would prefer he get it after . he has been 
with Westinghouse. With the MBA degree or marketing 
degree we are certainly producing enough MBAs with
in Westinghouse on our tuition refund plan to accommo
date the MB As we need. We seldom look for MB As be
cause the percentage of jobs requiring a masters is low. 

Tim: What would you think about a person going 
after an MBA versus a Masters degree in engineering? 

Standard: For the type of person I am recruiting for 
we are looking for the technical man with an engineer
ing background. A MBA is certainly helpful in industry 
today in general, and you might say its definitely a step 
in the right direction if he's a man who wants to get 
out of engineering into management. 

Tim: Is the data sheet the greatest tool for interview
ing, possibly as much as 50%? 

Westinghouse: It is a large part of it. It's a clue to 
what a fellow has done from the academic, work exper
ience, and campus activities sides. 

Tim: Say an individual freezes up on an interview but 
has good record, what happens? Do you take into con
sideration that some people are more uptight in an 
interviewing situation than others, or is this curtains for 
him? (dramatic piano chords from offstage right) 

Westinghouse: If it appears that he literally froze up 
on the interview I have got to decide in my own mind 
whether he will freeze up in a visit to a division be
cause if he does, I don't care if he is a 4.0 student if he 
can't communicate; we will probably not hire him. 
Engineers still have to communicate. 

Engineers 
still have to 
communicate 

Tim: What if a man had to work his way through 
school? Do you take this into account? 

Standard: Obviously that's certainly a plus and, of 
course, this is taken into consideration when we are 
looking for activities. Obviously, for a guy who works 
to put food on the table it's pretty tough to get in
volved into very many activities. 

Tim: On an interview, how effective do you feel 30 
minutes is in summing up a person? 

Westinghouse: Depends on approach you use in in
terviewing and what you can draw out of the person. 

Bell: I think it gives a person a pretty good chance. 
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You don't hire a person on the basis of a thirty-minute 
interview but if you use the interview properly you 
ought to be able to tell if there's a match of interest 
and that's all we try to do. 

Tim: What answers are you looking for in the ques
tions that you ask interviewees? 

Standard: Well the reason I'm here is to try to find 
job matches. The first thing we do is get rid of wash 
outs, so to speak. 

Westinghouse: Two basic things to me . . . I. What 
does a guy really want to do and, 2. What in his back
ground qualifies him to do that. I think each interview 
should be tailored to the individual. It's good to break 
the tension by asking questions of the individual's 
background. This also gives key information to expand 
on throughout the interview. 

Tim: On the three areas, or data sheet is one more 
important than the others? For example, does a stu
dent, look good who has real strong activities with lots 
of work experience, but weak grades, or does a student 
who has good grades and no activities stand a better 
chance? 

Westinghouse: This will depend upon the job he is 
being considered for. If he is being considered for a 
highly analytical job probably the most important thing 
is what were his grades. If he is being considered for 
a warehouse or practical kind of job probably that work 
experience, and not necessarily formal experience (by 
this I mean working on a farm is apt to give good 
practical experience), will be most important. If he is 
being considered for a people kind of job (a technical 
marketing job) then campus activitites are probably 
going to be a better key to it. 

Tim: What happens after the initial 30 minute inter
view? 

Westinghouse: At our home office we try to match 
the individual with the jobs we have available. 

Tim: Do you get together with others to discuss the 
individuals interviewed? 

Westinghouse: The first decision is up to the inter
viewer. The interviewer can not turn down or disqualify 
a person. It is up to the supervisor, but the comments 
the interviewer makes on the negative and positive 
sides are important in the final decision. The next 
screening that an individual passes is by our 3 place
ment managers. They review files individually and see 
if an individual would fit in an opening that they know 
is available. If there is a match either that placement 
manager can invite him in or the file -can be directly 
referred to that division. At any rate, the next step is 
the plant or office visit. 

Tim: What does a plant tour mean to an individual 
if he receives such an invitation? 

Standard: Our company practices the policy of ex
tending a plant visit which is not a job offer commit
ment but, in general, means we are interested in you 
and assuming there's no big problem, you are going to 
have a job offer. 

Tim: What percentage of people who take plant tours 
do you hire? 

Standard: About 95%. 
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Larry: If you were a student and you were going in 
for a job what would you do to get a job and what 
would you do to prepare for an interview? 

Bell: If I were interviewing for the Bell Telephone 
Company, and I guess I'd have to answer it that way, 
I would prefer that perhaps the student wouldn't pre
pare for the interview. Certainly he should dress well, 
present himself well, and come in with the idea of just 
being honest and frank and completely above board. 

Keep one word 

in mind ... 

enthusiasm 

Tim: If you were an interviewee, what would you do 
to impress the interviewer? 

Standard: If I had a son that was going into inter
views I think I would have him keep one word in mind 
that would assist him and leave a good impression with 
the interviewer. It would be the term "enthusiasm" be
cause a fellow who comes in that is enthusiastic about 
the company, himself, about the job, this is a very in
fectious trait and, of course, it develops enthusiasm in 
the interviewer and it certainly is going to be the one 
thing that pushes him over the edge, so to speak, in 
the right direction. 

Be yourself . 

sell yourself 

Tim: If you were the interviewee, what would you do 
to get a job? 

Westinghouse: One of the things you can do is to try 
as much as possible to be yourself but you've got to 
remember that you are trying to sell yourself. If you 
come in with the attitude of, "Okay, here I am, what 
have you got to tell me ... " that tends to turn the 
interviewer off. On the other hand, I don't think you 
want to portray a false, very outgoing personality at
titude that really isn't you. You want a nice easy flow 
of meaningful conversation. Build on your strong points. 
Make him understand them. Let's face it . . . it is a 
job you are looking for. This is the point in your life 
where you must do some selling on yourself. "' 
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We keep ... _.·-... 
the news l · · · 

• $ 

fit to read. · ·· · ~ 
. , 
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Each Saturday night The New York Timtl 
wraps up the news. 

Then FMC wraps up The New York Times. 

Thanks to a mechanized system we de
signed, built, and installed, the country's 
largest Sunday edition is mailed the world 
over, carefully protected from the elements 
by a see-through wrapper. 

This is just one of many unusual jobs 
taken in stride by FMC. 

If you want to carry it, warehouse it, pack
age it, or whatever, chances are FMC has 
handled a similar job. 

You may still recall by tomorrow that we're 
into machinery; but how in the world can we 
get you to remember that we're also a very 
large chemical company, too? 

Or that we are a major factor in alleviating 
the world's food problems through our 
involvement in every phase of agriculture: 
pumps and irrigation systems, pesticides and 
fertilizers, food processing and packaging 
equipment, even seeds. 

Or that we're one of the country's largest 
producers of rayon, acetate, and polyester 
fibers. 

Or that we even make sewage treatment 
equipment, fire engines and railcars. 

Being a diversified company means it's 
hard to have one all-encompassing image. 
But it does give our people an unusual variety 
of ways to improve man's welfare. 

If doing worthwhile things is your bag, 
write or ask your placement director for the 
descriptive brochure "Careers with FMC." 
FMC Corporation, One Illinois Center, 111 
East Wacker Drive, Chicago, Illinois 60601 

We are an equal opportunity employer. 

FMC CORPORATION 

You'd be surprised 
at all the things we do. 
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Heads, 
Tails, 
And a Ham . Sandwich . • • 

If you wander into a class taught by Dr. Larry 
David of the I.E. Department you may hear a student 
in the back of the room call out "heads" or "tails" as 
Dr. David flips a coin. It's merely a distinctive way of 
resolving the professor's constant dilemma, to quiz or 
not to quiz. Having taught many statistics and prob
ability courses, Dr. David knows that 50% of the time 
he'll "win" and the students will take a quiz. By the 
end of the semester, the students know, too, that the 
laws of probability are relentless, and they're the real 
winners because of the information they pick up in 
class and the preparation they do outside of claES in 
case the coin lands the wrong way. His discus:;ion oi' 
probability may be illustrated by talking about a p'.)ker 
hand, and if he talks about production lines and order
ing a process, the "product" he talks about may be as 
ordinary as a ham sandwich. 

Dr. Larry G. David is an associate professor of In
dustrial Engineering and Director of Undergraduate 
Studies. In addition to these responsibilities he directs 
a junior college project sponsored by the National 

Flak Jackets, 
Desert Boots, 
And a Tack in His Foot. • • 

Dr. Louis E. Freund, is one of the newest indus
trial engineering faculty members and very well-liked 
although in contrast to his "elder" colleague, Dr. David, 
Dr. Freund has only one "outstanding teacher" award. 
He says he has already framed his award in case it is 
the last one he receives. 

Dr. Freund is a Vietnam veteran, terming himself 
a "gentleman soldier". Asked to explain this, he said 
he put on a flak jacket once during a rocket attack at 
3 a.m. and somehow it didn't end up around his chest. 
Students say he must have avoided the monsoon season 
and been overseas during a dry spell, because he 
brought back a pair of desert boots he refuses to part 
with. 

Following this meritorious and distinguished ser
vice he joined the M.U. faculty in 1972. He has taught 
various courses including: Systems Analysis and De
sign, Human Factors, Work Measurement, Health Sys
tems Design, Linear Programming, and several courses 
in the K.C. extension program. 

His teaching philosophy involves participatory ed
ucation. Outside homework is a part. "I want the stu-
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dent to be participating, not necessarily participating 
with me but with himself." 

He feels the student must be responsible for self
training and self-direction. "For my graduate students 
I try to set the boundaries and let them work out their 
projects on their own." 

"A laboratory component is important in situations 
where it is feasible." Consequently in courses where 
labs are required, they may be worth 40 per cent •of the 
grade. In some of his three-hour courses the student 
actually spends more time in lab than in lecture. 

"In engineering, a student is supposed to be able 
to do something when he gets out. He should be able 

· fo run projects and explain them. HE HAS TO COM
MUNICATE." 

THE MISSOURI SHAMROCK 



Science Foundation. Apparently, students like his ap
proach to teaching because he has been voted numerous 
"outstanding teacher" awards by classes of I.E. grad
uating seniors. 

Rumor has it that he was once able to find what he 
expected to find on his desk; however, he always seems 
to find time for students who drop by his office. 

His concern for students is evident in his teaching 
philosophy and his enthusiastic approach to engineer
ing education. He maintains that "a graduate of an 
engineering program is expected to have certain tra
ditional tools such as chemistry, physics and math," even 
though they may not seem very relevant at the time he 
is learning them. He worries about the attrition rate in 
engineering and predicts an acute shortage of engineer
ing graduates. "I think we lose students before they 
know what engineering is all about." He feels that many 

He may base 10 per cent of a grade in under-
graduate courses on outside reading in current tech
nical journals. Students must prepare abstracts from 
journal articles in relation to laboratory techniques and 
procedures . 

. :Mis lecture notes are timed, and very organized. He 
may use an overhead projector to get points across. 

Concerning his personal life: Dr. Freund is married 
and has one child. He is an avid bridge player and 
does a lot of outside reading. He programs himself for 
the least effort and avoids "anything physical." He owns 
a "new" used Ghia. In fact, Dr. Freund is so organized 
he always has "one car working and one in the shop." 
His wit is of the dry variety. Once at a party he was 
advised in a friendly way that there was a tack in his 
shoe. Unblinkingly, he replied, "Oh yes, that's where 
I keep them." And his helper made a flustered retreat. 

Concerning his appearance: The L.E.F. tonsorial 
trim (i.e. hairstyle) has been compared to a "bird's 
nest" with the bird's nest winning the prize for organ
ization. There have even been some good-natured re:· -- -
marks about Dr. L. E. Freund having the only "Jew-
ish Afro" on campus. Undaunted by such disparaging 
and uncouth remarks, Dr. Freund has discussed in his 
Human Factors course the fact that boundaries of hu
man vision are set up by the cheekbone, the eyebrow 
ridge and nose. Referring to schnozzes, he admitted 
"some of us have larger boundaries." 
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students become dischanted with engineering and tech
nology when they take the important bas:c science 
courses in their first years, but do:1't see where it is all 
leading. 

"Constant evaluation and constant reinforcement" 
are part of Dr. David's teaching philosophy; so he 
gives lots of homework. "Homework provides feedback 
necessary to students and instructor both." And he 
asks a lot of questions to encourage participation. But 
the students find him working hard, too, because he 
usually offers a general "help session" to the class be
fore a test, staying till all questions are answered. After 
tests, he may request "selected students" to cbme in for 
personal help sessions. If some concept proves really 
tough to grasp, he will keep bringing it up throughout 
tie semester. 

Dr. David was described by one student as an 
"articulate speaker with a hillbilly twang". Another 
student said, "He sounds like Gomer Pyle, only he 
(Dr. David) is funnier." His distinctive speech may 
come from his alma mater. Don't ever talk to him after 
Arkansas loses. He was a Razorback and is a Razor
back. If you're from Texas, be for Texas Tech. And 
what are some memorable quotes from this articulate 
speaker? "You will never find two people of exactly 
the same height." "The existence of a 20-foot man in a 
probability distribution of heights is possible but not 
very probable." 
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Industrial Engineers Respond To Nationi 

Graduate Program 
First of its kind 
in the Country 

by Dr. William Fairman 
and Andrew Kertz, E.E. '74 

Health care is in a crisis situation: its cost is rising faster 
than any other service, and it is inaccessible to many seg
ments of our population. The consumer is unable to 
measure the quality of care he or she receives; yet we 
are spefiding 70 billion dollars a year on the . delivery 
and research of health care: As a . result, there is an 
urgent need for people who can address themselves to 
the problems of health care quality, accessibility, and 
cost. 

Responding to this need, the Department of Industrial 
Engineering (IE) at U.M.C. has directed considerable 
attention to the development of educational programs 
and research. activities in the health care area. The 
American Institute of Industrial Engineers defines the 
IE profession to be the "discipline ... concerned with 
the design, improvement, and installation of integrated 
systems of men, materials, and equipment .... " This 
integrated sy~tems approach is commonly found in the 
industrial environment of our country. However, the 
health care indij~fry, which accounts for 7% of the 
Gross Na,.tfonal Product, has not been quick to adopt 
the quantitative approach of the industrial engineer. The 
slow response of the health care system in the past has 
resulted from the lack of financial incentives as well as 
the consumers' lack of power. However. the current 
crisis in health care, along with a widespread increase in 
consumer power, has led to a situation in which the pro
viders of health care are now responsive to the industrial 
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engineering profession. 
Simply put, the role of the industrial engineer in the 

health care industry is to provide the decision makers
hospital administrators, doctors, government officials, 
regional medical planners--with the information neces
sary to make rational decisions. By providing appropri
ate information in the form of system designs which in
dicate alternative solutions and their predicted outcomes, 
the decision maker can choose the method which will 
help to reduce costs and make quality health care a real
ity for the entire population. 

There are a variety of health related educational acti
vities in the Department of Industrial Engineering. At 
the undergraduate level, the department provides the 
opportunity for industrial engineering students to take 
electives from the Department of Community Health 
and Medical Practice. In this manner, the student can 
obtain the necessary engineering skills as well as a fam
iliarity with the health system. In conjunction with the 
UMC Medical Center, on the job training is available 
through part-time employment on industrial engineer
ing projects. Full time summer employment on such 
projects represents another mode in which the under
graduate IE can interact with the health care system. 
Scott Mooneyham and Brian Reynolds participated in 
last summer's projects. 

At the graduate level, there are three ways in which 
a student can receive training in health care applications 
of industrial engineering. There is a double masters pro
gram in which the student earns a degree in Industrial 
Engineering and a degree in Hospital Service Manage
ment from the Business School or the Department of 
Community Health and Medical Practice. Secondly, the 
department was awarded a federal training grant in 
Health Care Systems Design. Currently,six graduate stu
dents are participating in this program which is the first 
of its kind in the U.S. at the graduate level. It is hoped 
that at least 17 students will be supported over the five 
year period covered by the grant which commenced in 
September, 1971. The grant's primary objective "is to 
provide an educational experience which will equip its 
graduates to design health care delivery systems, to carry 
out research in this problem area and to teach others 
this expertise." This is achieved by presenting students 
with varied educational experiences. 

The training grant students must take Industrial En
gineering courses which emphasize statistical methods, 
mathematical modeling, and human work measure
ments; medically oriented courses dealing with health 
care organization, and disease processes on an indiviual 
and population basis (taught by Medical School 
faculty); and courses which interface engineering and 
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Health Care Crisis 

health care, and provide the students with the ability 
to design health care delivery systems. The coordination 
of the medical courses and the development of the inter
face courses is being carried out by Industrial Engineer
ing professors, Jay Goldman (department chairman) , 
Lou Freund (training grant project director), and Bill 
Fairman. Each trainee will complete the program with 
a doctoral disssertation in the field of health care systems 
design. 

Besides these formal programs any student with an 
interest in the health field can participate in these 
courses. Further, actual experience is available via 
projects in the UMC Medical Center. Ray Truitt, who 
is working towards a Master's degree in Industrial En
gineering, has a full-time position as management en
gineer at the Medical Center. His work, and that of part
time student employees such as Greg Furgeson, is co
ordinated by Dr. Freund who directs the Medical Cen
ter's management engineering activities. 

In addition to these extensive educational activities, 
the Department of Industrial Engineering is involved in 
several important research projects within the health 
field. Professors Braaten, Fairman, Goldman, and Staats 
are working on the Missouri Automated Radiology Sys
tem (MARS) . This federally funded work, awarded to 
the Department of Radiology at the UMC Medical Cen
ter under the direction of Dr. Gwilym Lodwick, repre
sentS' a major interdisciplinary effort. The work is 
directed towards the development of computer systems 
which can handle the storage, retrieval, and creation of 
radiological reports, as well as aiding in management 
control functions such as patient scheduling and billing. 
Professor Owen Miller is involved in the Automated 
Physicians Assistant (APA) project. The objective of 
this study is to determine whether advanced technologi
cal medical systems can be effectively utilized in the pri
vate rural physician's office. These systems provide a 
link from the rural office to the UMC Medical Center. 
Professor Mel Braaten is also working on the radiant 
image analysis project, another interdisciplinary effort 
involving Industrial Engineering, Bioengineering, and 
Radiology. This project emphasizes the use of the com
puter to analyze x-rays. 

As with the management engineering activity at the 
UMC Medical Center, these research projects provide 
students with opportunities for meaningful training and 
research in the health care field. In summary, the Dept. 
of Industrial Engineering is responding to the health care 
crisis with educational programs aimed at developing the 
urgently needed health care systems professionals, as 
well as with projects aimed at designing better health 
care delivery systems. "" 

DECEMBER 1972 

Cooperative Program 
With Junior Colleges 

The industrial engineering department at U.M.C. 
is conducting a three-year project "Cooperative Pro
grams With Junior Colleges." The program's primary 
aim is to improve the transferability of pre-engineer
ing students from Missouri's junior colleges to the 
University of Missouri-Columbia, according to Dr. Larry 
G. David, project director and associate professor of 
industrial engineering at UMC. Dr. David adds, "Be
cause the courses offered by our junior colleges vary 
so widely, it is often difficult for some transfer students 
to adjust to the curriculum of a university engineering 
program." Co-director of the project is William F. 
Schallert, professor and division chairman of engi
neering, Florissant Valley Community College, St. 
Louis, Missouri. 

The cooperative program is an innovative venture, 
and is being carried out under a grant to the UMC 
College of Engineering by the National Science Foun
dation, Washington, D.C. It is aimed at improving com
munication not only between the junior colleges and 
the state's four-year schools, but ' also between the • fac• 
ulties of the junior colleges themselves. Study pro
grams will be developed to allow students to transfer to 
UMC with maximum ease and no loss of credit, well
prepared to continue their work toward an accredited 
B.S. degree in engineering. 

Dr. David points out that, because Missouri's 
two-year community colleges are currently at so many 
different stages of development, there is also a need to 
coordinate the material in technical course offerings 
with the various faculty members. "This is particularly 
true in engineering science and such supportive areas 
as computer technology," said Dr. David. "Some junior 
college faculties need to become more familiar with 
the state of-the-art of computational facilities, teaching 
aids, and laboratory equipment." 

He added that no formal structure now exists in 
Missouri that ties together the engineering faculties and 
programs of the state's junior and senior colleges. 

The project's eventual goal is "an association of 
engineering faculties, properly organized and motivated, 
that will develop engineering programs at the com
munity college level, compatible with the junior and 
senior year requirements of the College of Engineering. 

Cooperating colleges are: Crowder, East Central, 
Florissant Valley, Forest Park, Jefferson College, Long
view, Maple Woods, Meramec, Mineral Area, Missouri 
Baptist, Moberly, Penn Valley, State Fair, Three 
Rivers, and Trenton. "" 
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Brian Reynolds 

If you have ever wondered what you could do to im
prove yourself as a student, ( which I am sure all of you 
spend hours dwelling upon) there are certain objectives 
which would immediately come to mind. First you 
would naturally spend huge amounts of time preparing 
for and doing outside research for each of your classes. 
Secondly you would probably like to be involved in 
interesting employment in your field of endeavor which 
would enable you to gain practical experience in your 
field. Another facet would be to maintain interests out
side your specialty in order not to become too one-sided 
in your ideas and mannerisms. On this point the old 
adage concerning "wine, women and song" creates the 
image rather well. Finally you would become involved 
in certain extracurricular activities so as to learn to 
mingle with people and display leadership ability. 

If such a composite well-rounded individual exists 
among the ranks of mortal men he must be some enter
prising engineering student who has invented a 48 hour 
day. However, thtre are particular students who are 
fallible and do make mistakes like the rest of us mortals 
but make sincere efforts to strive to the best of their 
ability toward the idealistic attitudes stated above. They 
are students who stand above the rest. (You can climb 
down off your pedestal because that last descriptive 
noun, i.e. "the rest," probably includes you) . 

I am sure that there are a number of students who 
fit this category but surely one worth mentioning is 
one of the three "National Industrial Engineering Stu
dents of the Year." In case you don't know who I am re
ferring to, he is a senior UMC student by the name of 
Brian Reynolds. The actual award he received was the 
Dwight D. Gardner Scholarship, three of which are 
awarded to I.E. students in the U.S. every year. 

I won't force you to accept my opinion but rather let 
you make the choice for yourself. Although I am sure 
Brian puts in lots of time on studies, for can you think 
of a better way to obtain a 3.87 cumulative GPA, he 
leaves liberal amounts of time for pursuing other inter
ests, female and otherwise. He is not exactly what you 
might call completely academically oriented. 

As far as practical experience goes Brian has worked 
with the Missouri Regional Medical Program in sys
tem and procedures analysis full time during the sum
mer and with the UMC Medical Center in a similar 
capacity part time during the school year. For all of 
those not familiar with IE lingo this is essentially a type 
of quality control with a considerable amount of time as 
a real true-to-life computer jock. 
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by Tom Siedhoff, E.E. 73 

In the realm of outside interests to which we all ex
cel to varying degrees, he shows interest in athletics (no, 
he's not an All American Candidate) like hand ball 
and paddleball. He also likes to "mess" with stereo hi-fi. 
I know,-even you and I like to listen to decent music. 
Although I cannot attest to Brian's drinking habits it 
has been rumored that he has been known to sip upon 
the evil alcohol from time to time. 

THE ENTHUSIASTIC REYNOLDS 
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Now that we have "categorically" (notice the en
gineering influence) examined three of the four quali
fications we touch upon the last. Although we would all 
be surprised to find out that once we are involved in 
extracurricular activities we begin to enjoy it, Brian has 
already slightly experienced this self-gratification. Be
sides being an active member of AIIE and a past com
mittee chairman of St. Pat's Board, he is also president 
of Engineer's Club and has held the offices of vice-presi
dent of Engineer's Club and has held the offices of 
vice-president and president of the honorary engineering 
fraternity, Tau Beta Pi. While this does not exhaust his 
activities it is exemplary of what he has and is doing. It 
should also be noted that in holding these offices he has 
not been a wall plaque with a title. Instead he has shown 
forceful leadership ability and prides himself in accom
plishing tangible goals while in office. 

If you were to meet Brian on the street he does not 
come across as anything more than an average guy with 
average tastes. He is not so intellectually oriented that 
he walks around spewing forth with second order dif
ferential equations. Although there is an aura of con
fidence, he doesn't assume so much authority so as to 
dictate to others. 

Now I have given you an idea of what Brian Reynolds 
is like and while I am sure that he owes some of his 
accomplishment to his faculty and fellow students surely 
it has called for a "slight" effort on his part. It is on 
that note that I leave you with the question-what do 
you think? ... 

Paul Dittmann 

Paul Dittmann, a graduate student in Industrial En
gineering recently received the Graduate Research 
Award presented by the national chapter of the Ameri
can Institute of Industrial Engineers. The award was 
presented for his master's thesis entitled "Surrogated 
Linear Programming, an Alternative Technique for 
Linear Programming." The thesis contains the theoreti
cal development and computational procedure for an al
ternative to the simplex algorithm. The alternative solu
tion procedure has bright possibilities for improvements 
in computational speed and accuracy. 

Mr. Dittmann, now a Ph.D. candidate in Industrial 
Engineering, is a member of Tau Beta Pi, Alpha Pi Mu, 
Pi Mu Epsilon, the American Institute of Industrial En
gineers, and the Operations Research Society of 
Am~ra. ... 

DECEMBER 1972 

I.E.'s Get 
In the Swim 
The I.E. Department has "pooled" its re
sources over the last year. 

Joe Finnegan, graduate student in I.E. has 
been setting up a computerized system of 
record keeping for the Columbia Swim Club. 
As could be expected the computer takes to 
record keeping like Mark Spitz takes to 
water. 

Joe is working on the program as a mas
ter's project for Dr. Braaten. He took over 
the project after Gary Renner, who started it, 
graduated. Although the computer has been 
called "all wet" and a few other descriptive 
terms, why use it to set up swim club rec
ords? Records must be maintained for a 
period of two years in order to have the 
record of "best times" available. A swim
mer signs up to swim in class A,B, or C of 
a given event such as the 100 meter butter
fly. The A, B, or C classification and thus the 
group in which he competes is determined 
by his best time on record. Previously, 
mothers of the swim club members pored 
over the records for weeks in advance of the 
meet. Total time required was estimated at 
three man-weeks (all women readers will re
call that a woman-week is much longer than 
a man-week; in fact a woman's week is never 
done.) Before, everything was done by hand 
and very tedious. Soon, all record keeping 
may be done by punching one card for each 
swimmer in a given meet. 

Originally the program was set up to find 
only best times. The program now is de
signed to check a swimmer's number, find 
his best time, and compare it to require
ments for the event he wants to enter. If the 
swimmer is underqualified an error message 
is printed out telling why. Another of Joe's 
modifications has been to make the output 
readily understandable. Also the program 
converts yards to meters. It contains 1500 
cards, is stored on disk and can call sub
routines. Joe has been working on the pro
gram since September and hopes to finish 
by January. 

The program is being evaluated using data 
from past meets. Although the final test
use under meet conditions, has not been 
conducted the program should make swim 
records easier to keep. "'" 
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Eggs filled the air and some splattered on the 
floor, as U.M.C. Engineers demonstrated ingenuity and 
a capaci.ty for fun at the Second Annual Egg Toss spon
sored by the American Society of Mechanical Engineers 
student chapter early in November. The objective ac
cording to John Amdall, ASME president, was to achieve 
the lightest possible design capable of protecting a 
fresh egg when hurled against a large wooden target 
fifteen feet away. 

The $15 first prize went to Ron Moore, M.E. gra
duate student. He surrounded an egg with plastic and 
attached a helium balloon. The balloon made his pack
age the lightest 13.5 grams) at the weigh-in and al
lowed it to descend gently after striking the target. 

Vincent Liu, M.E. sophomore, won $10 second 
prize when his egg survived in a nest of balloons. Tom 
Krick, C.E. senior, took third prize of $5 with his styro
foam shell design. 

Steve Drenker, M.E. senior, captured the special 
design award for a styrofoam package suspended 
within a geodesic sphere of balsa wood. 
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S!nce the first .• operational laser was constructed by 
ProJessor T. ,H. Maiman in 1960, developments 

have advanced s.tea<lily. In 1961 Jason, ··· Bennett, and 
Heriott successfully C?nstructed ~ He-Ne gas laser; 
the following ye:ir ~ayes and Quist developed a highly 
luminescent diode of gallium ~rs~nide and'lllonths later 
Hall, Quist, and Nathan '.deyel()ped t~e · serµieo~ductor 
laser.1 But only in the last five years have a wide va
riety of lasers for industrial ande x. · ental applica'" 
tions been commercially available. 

Light Amplification by Stimulated Erriisston Radia-

tion (LASER) has as its basic theory population in
version of atoms and stimulated emission of photons. 
Many substances have been used for lasing: inert gases, 
liquid chemical dyes, and semiconductor materials.: 
With all of these materials, the atoms are excited by an 
external source to a high state of energy which is called 
populationinversion. Since this is .an unstable state for 
atoms, some will return to lower energy levels and 

.• emit photons of specific wavelengths corresponding to 
· . the electron transi.tions. These emitted photons collide 

with other •·· excited ekictrons stimulating their collapse 
to a 1ower .. ~nergy and stilllulated emission of a . secopd 
phot9nt T;he two.resulting Photons have the same wave~ 
length .. an · e propagating in relative .phase to each 
. et ro~s~ is w~at gives .. laserJ ig~tits uniq!le , 
cff ·· of. • monochromaticity ..... (singl~ •• wave · 

ation n · ivergence)·, and cob cy 

Lasers, the light 
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highei- frequencies, of the E&M'. spectrul:!1 including vis-., 
ible light. With multiplexing, , a m~thod · of 'sending 
many conversations ove~ the same trarisrriissio1f line; 'a 
light l;,earri can carry- as many ·as J00,000,000 different 
telephone call§, compared to bp.lyl;0OO :ea]ls 'carried by 
conventional microwave .. systems. Bef,ote this massive 
communication system can be used there are two criti
cal problems that must·be so\v~ .'One is what is the 
most'efficient and ri:J:ost reli~ble transmission medium 

, for a laser b~afu. The distance a laser beam can carry 
t.message is limite.d by·~the curvature of the earth's at
mosphere, but mdr,e restricting than that are atmospher
ic ' ci;>ndip.ons. ~riy precipitation such as rain, snow, or 
even dust i,IY'the atmosphere would drastically attenuate 
·a laser .{am much like car headlights in a dense fog, 

~efumunications could be limited to only a few feet. 
fher mediums for transmission are being investigated . 

Flexible light transmitting plastics called light pipes, 
lens systems in a vacuum, hot gases, and mirror sur
faced pipes have future potentials for carrying las~r 
beams. 

The second problem is modulation of the laser, i. e. 
how to put information on to the laser beam. This 
problem is of a technical nature beyond the scope of 
this article, but solutions are sought with considerations 
of speed, economy, and minimum signal distortion . 
When these problems of transmission and modulation 
are solved the laser has a very promising future in com
munications. 

For a couple of years the laser has been used in 
medicine, particularly in eye surgery to repair injured 
retinas. By focusing the beam on the retina after passing 
harmlessly through the lens, the heat created by light 
absorption in the retina is used to cut and cauterize 
parts of the inner eye. Recently the laser has been intro-
duced into new areas of surgery by Dr. Fidler of Uni
versity of Cincinnati Medical Center. He has used a 
focused CO2 laser to evaporate dead unwanted skin 
without excess bleeding or destruction of lower tissues. 
Leaving no debris at the operation site, it reduces possi-
1;,Ie infection and enables skin grafts on burned patients 
t eal more rapidly. Also some experiments were per

on liver repair. Since the liver contains mostly 
sels, conventional surgery has been relatively 

in cutting the liver without critical bleed
Gused CO2 laser beam cuts and cauterizes 

vessels simultaneously, reducing the 
us lasers are helping solve unique 

. iJlJiiI}etal-working lasers are CO2 

ers . a11 tlie ·Nebl:Jynidiq~~oped yttrium aluminum 
garnet (Nd-yag)' laser. \tlie · laser operates with a 
·wavelength of 10.6.mic.cons ~11 ny metals have high-
ly reflective ·coefficients at . thi , length, so to re-

"" duce power losses due to • reflection,>CO2 lasers are 
generally pulsed. Pulsing the laser at 1 J0ll)e per pulse 
with, .. a .. pQJse-,widtlj of )0-1000 · microseconds at 100 

~cycles/ second gives an average power of 100 w'iitt~, and 
each pulse, _though .a -1arge amoupt of light is reflect,ed, 
gradually breaks down the surface enabling mor( of th~ 
next pulse to be absorbed. . · ' 

On. the otper .b,and the Nd-yag ias~r has a wa1r:elengtk · • 
of 1.06 microns and metaf surfaces··a\}sorb this wave--"" 
length readily: So the Nd-yag laser. can "be 1>.perated 
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' in the continuous mode or the pulsed mode at 100 
watts output for less than fifty cents per hour. Both of 
these lasers are being used for welding, hole drilling, 
cutting, scribing, fracturing, and material removal. 

The Nd-yag and CO2 lasers are capable of 100 watt 
outputs, enough to weld steel .007 to .125 inch thick 
and with exceptionally small seam widths .02 to .11 
inches. The strength of these welds can be very high. 
As in the case of welding two dissimilar metals such 
as aluminum and tin, the mechanical strength, since 
no alloying or fusion takes place, is about 84% of 
that of the aluminum. 

The Nd-yag, CO2 and ruby lasers can also be used 
to drill holes for nozzles, pinholes for optics or aper
tures for electron beams. For imtance, a hole .001 inch 
in diameter can easily be drilled in metal, but hole 
uniformity decreases considerably with smaller holes, 
depending on the thicknesses of the metal. Generally 
pulses shorter than 2 milliseconds are used to help 
diameter uniformity, but with holes smaller than .0005 
inch, in .015 inch thick metal, it is hard to maintain 
uniform diameter. 

It is also expensive to drill large holes with lasers. 
Holes larger than .02 inch in diameter can be drilled 
with a single 75 joule pulse from a ruby laser, but it 
becomes very uneconomical. So, for economical rea
sons lasers are used mainly in cases where hole di
ameters are too small to be obtained by conventional 
means. 

Carbon dioxide lasers have been widely known for 
their cutting abilities. Most cutting is done in an oxy
gen-assisted manner. The laser serves to heat the metal 
to its ignition point and the oxygen enables rapid oxida
tion to take place. Since oxygen-assisted cutting yields 
a narrow heat-affected zone and small cut width, it 
saves machining costs and material losses, and gives 
cutting speeds from 15 to 30 inches per minute with 
carbon and stainless steel, using only 165 to 250 watts 
of power. 

Another useful cutting technique is fracturing of ma
terials. Fracturing is used where zero loss of material 
is desired and damage may occur from heat or pro
longed vibration. Tiny holes .007 inches in diameter are 
put in a locus of points along a desired cut line ; then 
the piece is fractured along these points. But the frac
turing process is limited to brittle material for apparent 
reasons. 

Lasers have found their way into the world of inte .. 
grated circuits and miniature electronics. They weld tiny 
wires and adjust electrical components by removine 
material. In some cases standard techniques of resist
ance welding tend to crack and weaken the substrate 
or evaporate thin films of integrated circuits; so the 
laser is used to spot or group weld tiny wires or flat 
tabs to other circuit parts. Also lasers are often used 
to remove material from surfaces without damage to the 
underlying surface, as done in the adjusting of re
sistances and capacitances for tuned circuits. A pulsed 
Nd-yag laser with a peak power of 1 kilowatt is general
ly used to evaporate the exact amount of film to give 
a precise resistance or capacitance. Further use of 

(Continued on page 31) 
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I.E.E.E. Field Trip 
to Western Electric 

by Ken Still, E.E. '74 

As you know, it is hard to get a bus load of stu
dents and faculty doing anything together voluntarily 
if it doesn't involve drinking and parties. The student 
chapter of IEEE did the impossible by filling a bus with 
students bound for the Kansas City works of Western 
Electric in Lee's Summit. Even though there were none 
of the above listed extra activities, about fifty students 
and three faculty members left at eight a.m. on Novem
ber 9 for Lee's Summit. Jay Stevenson, E.E. senior 
and I.E.E.E. vice-president was responsible for arrang
ing the trip. 

Our Western Electric host was Don Bixler, an 
M.U. graduate, now the Department Chief of Quality 
Control Engineering. He also serves as a local repre
sentative of Western Electric to the U.M.C. College of 
Engineering, i.e. a liaison between the plant and the 
Columbia campus. A special word of welcome was ex
tended by John Smith, Jr., Director of Engineering and 
Works Production. 

After arriving at the plant we were introduced by 
slides to the company's history, its physical plant, and 
the surrounding city of Kansas City. After the slide 
presentation, we were treated to a free meal (public 
relations plus!) at which time we could talk with the 
plant engineers. The author had a very interesting con
versation with an engineer concerning his college 
experiences with Aggies. I am sure the topics discussed 
were· Qtany and varied. After lunch we split into two 
groups; one group went through the communications 
equipment department and the other through the elec
tronic device department. Each half was further split 
up into groups of five with each group having an engi
neer for a guide. The tour guides were former M.U. 
Engineering students including: Don Holdemeyer, Dick 
Scharfen, Jerry Larsen, Doug Taylor, Dave Levine, Al 
Johnson, Tom Coward, and Joe Holt. Other selected 
engineers manned stations, explaining product lines and 
equipment functions. 

After two short hours each group switched de
partments and was given a brief tour of the other de
partment. Everyone agreed that one needs to stay a 
whole week to see and understand everything that went 
on in the plant. Everyone I talked to was quite im
pressed with the trip and many were saying that they 
would like to go again next year. I heard rumors that 
next year the students are going to leave the faculty 
there and bring back some of the female office help. 

Hopefully more field trips can be arranged and 
I.E.E.E. is open to student suggestions for future events. 
Contact Jay Stevenson with your suggestions. 

DECEMBER 1972 

Alun,ni 
News 

The appointment of Cdr. Ronald M. Buffington, 
39, of Eminence, Mo., as Commanding Officer of the 
NOAA Ship MT MITCHELL was announced Novem
ber 23 by the Commerce Department's National Oceanic 
and Atmospheric Administration. 

Buffington is a graduate of the University of Mis
souri, where he received a civil engineering degree in 
1957. 

The 231-foot, 1798-ton hydrographic survey vessel, 
Mt. Mitchell is based at Norfolk, Va. She has a cruis
ing range of 8000 miles and a normal complement of 
79 officers, scientists and crew. 

This is Buffington's third ship command; he having 
previously skippered the hydrographic survey vessels 
SCOTT and PEIRCE. 

A member of the NOAA Commissioned Corps, 
Buffington has been with the Commerce Department 
for 15 years. His previous assignments have included 
those of Officer-in-charge of the Officer Training 
School; service with an airport survey party; instructor 
and liaison officer at the Naval Amphibious School, 
Little Greek, Va.; special assistant to the Associate Ad
ministrator of the Environmental Science Services Ad
ministration, predecessor of NOAA; and, most recently, 
special assistant to the Director of the NOAA Corps. 

The NOAA officer is a native of St. Louis, Mo., 
the son of Mr. and Mrs. Marvin F. Buffington of 
Eminence, Mo. He and his wife, the former Claire 
Wilson, daughter of Mr. and Mrs. L. C. Wilson of 
Athens Ala., live in Norfolk, Va., with their daughter, 
Mary Kathryn. 

Did you know? 
The University of Missouri-Columbia conferred 

degrees on 512 students last year. This number, the 
largest ever, consisted of 322 B.S., 153 M.S. and 37 
Ph.D. degrees. 

Get involved! 

Help with St. Pat's 

Week Celebrations 

See Jerry Ortinau, 

St. Pat's Board Chairman 
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Apathy in Full Bloom 

I've returned to the College of 
Engineering from a few years in 
Uncle Sam's Marching Army to find 
apathy in full bloom. Well, not 
exactly apathy but a .. rather poor 
ordering of priorities on the part of 
engineering students. I know how 
busy each one of you is. And, I 
fully realize that many of your pro
fessors are intent upon assigning 
you more material than any human 
being could master. But, if you can 
get your nose pried loose from your 
text books long enough to read this 
letter and think about it, you may 
really learn. something. 

Ask yourself a few questions us
ing the following guide: 

1) Do you know anyone who is 
not an engineering student? 

2) If the answer to #1 was af
firmative, what does this person 
think of engineers? 

3) Have you read a novel, gone 
to a play, read a weekly newsmaga
zine, or in any way attempted to 
broaden yourself in the past few 
weeks? 

4) Do you pariicipate in any ex
tra-curricular activities? 

Now ask yourself any questions 
along these lines that you may be 
able to formulate. Society needs 
you. But, if you don't participate 
in society's activities, no one will 
ever know you're there. 

Reply 

Lynn J. Walley, 
Grad. Student E.E. 

Thank you for a well written and 
provocatiye letter. Everyone agrees 
that apathy is killing the College of 
Engineering but then again ... who 
cares? I wonder. 

The Editor 

Play It Again, Sam 

INTERVIEWER: Oh you must be 
Zack R.____ ___ Come on in, 
sit down and relax. 

Z.R.: (With outstretched hand) Yes, 
sir. Mr. K____ (finally the 
all important handshake takes 
place) it's really a pleasure to 
meet you, sir. 
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Slamrocl 
ofetlerJ 
Mr. K.: (Hmmm-nice kid, too bad 

he has to ruin his appearance with 
his long hair and beard) Zack, 
I've been looking over your inter
view form here.-Oh, I see you're 
from Newark. What brings you 
to Missouri? 

Z.R.: Well you see sir, there are no 
state universities or colleges in 
New Jersey and I know some peo
ple in Saint Louis. (Also so I 
can breath some semi-fresh air 
for a change) . 

Mr. K.: (Hmmm-he only has a 
2.5 grade point average, I won
der if he's very _active outside of 
class). What type of activities 
do you participate in and enjoy, 
Zack? 

Z.R.: Well sir, I've been a counselor 
at Everyday People and have 
done much work and research on 
health problems in Columbia. I'm 
also in about 3 or 4 active com
munity groups. 

Mr. K.: What's this-Everyday Peo
ple, anyway? 

Z.R.: Well it's an organization which 
does a lot of sex, drug, draft and 
other counseling to the people of 
Columbia, and helps out in other 
interests of the community. And 
then there is the work . . . 

Well folks, it's that time of the 
year again. When rejection letters, 
plant tours, and job offers becomes 
a part of almost everyones daily 
vocabulary. It's also a time in which 
it really doesn't matter what the 
extent of knowledge you've obtained 
in college is, but what your G.P.A. 
is, the color of your skin is, the 
length of your hair or beard is and 
especially how good of a grip you 
have for a handshake. 

Yes, after four · years of college, 
four years of research papers, 

exams, studying and trying to ob
tain as much knowledge as feasibly 
possible, and here we sit. But hail 
to the plagiarist, the all night cram
mers, the "scopers", and the non
culturally active person who is able 
to obtain an exceptionally high 
G.P.A. These are our leaders of 
tomorrow. 

So how can we forget that it's not 
so important any more what one 
knows, but who one knows. They 
can always teach you what they 
want to know later. So, will it be 
possible in 1973 for people to have 
a free mind as well as body? 

I often wonder why 
Our world has gone so far 

astray 
Someway I know I'll see you 

shining 
When we're all free men again. 

(Mike Pinder, Seventh Sojourn, 1972 
Name of author 

withheld by request 

West vs. East Wisdom 

Today, in the United States, we 
find life at a much faster pace. It is 
the western way of thought that 
tends to be of an aggressive nature 
as opposed to the eastern way of 
life. Scientific technology and intel
lectualism seems to be the basis of 
social understanding in the western 
world while inner peace, understand
ing and the simplicity of life seems 
to be the central characteristics of 
the east. 

The western philosophy has built 
America a gigantic industrial com
plex. It has raised the American 
standard of living to an unrivaled 
level. But perhaps sheer techno
logical progression is not living. It 
is but a mechanical manifestation of 
living. The essence of liviµg_j~ . to 
find harmony in life, the beauty of 
nature and contentment. Has the 
western civilization ignored the beau
ty of nature and the reality of life? 

Narong Sriwattanakomen 
255A Smith Hall 

Junior in E.E. 
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Letters continued 

Mr. Larry Romang 
Editor-Missouri Shamrock 
College of Engineering 
Engineering Building 

Dear Larry: 
Over the weekend I had an opportunity to read the 
November issue of Missouri Shamrock. I want to con
gratulate you and your staff for an excellent publica
tion. I was, of course, particularly pleased with Alan 
Fuqua's positive report concerning his experiences on 
our campus. I hope the publication receives wide dis
tribution. I am not surprised that Dean Kimel is very 
proud of your efforts-so am I. 

(Signed) H. W. Schooling 
Chancellor, University of 
Missouri-Columbia, Mo. 

9-5 
loo~ somewhere else. We're not for you. 

Our oceanographic and hydrographic ships 
work around the clock. Our geodetic survey par
ties sleep in the day. Our tsunami and earth
quake warning systems never rest. And our of
ficers are on call 24 hours a day. 

If you are in science or engineering programs, 
you're not interested in 9-5, you'd like to travel, 
and desire responsibility in a career, then may
be you'll like us. We're 345 small. 

The NCAA Corps recruiter will be on campus on 
January 25 or write: 

Recruiting Officer, NOAA Corps 
601 East 12th Street, Room 1436 
Kansas City, MO 64106 

DECEMBER 1972 

Lasers 
( continued from page 29) 

evaporator techniques can be used to make entire cir
cuits by photo etching or by cutting photo masters. 5 

Presently air pollution is detected and measured with 
chemical techniques which tend to be slow. Methods 
using lasers offer sensitivity and instantaneous meas
urement, but at present there are trade-offs among 
approaches. The first method is the raman scattering 
system. Since a molecule's raman line can be shifted 
from the laser's frequency by the molecule's character
istic frequency, a single-wavelength, visible laser can 
be used to obtain a shift. The present disadvantages 
are lack of sensitivity over long distances and poten
tial eye hazards due to high powered lasers. 

Turnable dye lasers are usabl~ to excite pollutants 
selectively into resonant back-scattering. Here an ex
cited pollutant emits spontaneous radiation in an angle 
of 4 pi steradians and the backscattered light indi
cates relative concentrations while the frequency used 
to stimulate the pollutant identifies it. 

Finally resonance absorption measures the· total 
amount of pollutants in the beam path with depth reso
lution. This method requires a remote detector unit but 
is less expensive, simpler and requires lower laser 
powers than does resonance backscattering techniques. 

With the tradeoffs among methods, one may be used 
as primarily a detector while another quantitatively mea
sures pollutants, but in any case this new method can 
drastically improve the efficiency of pollution detec
tion. 4 

The laser has come a long way from the pages of 
science fiction, to the drawing board and into reality. 
It has come out of the research laboratories, into the 
technicians' laboratories, into industry, and into the 
high school classroom. The laser is becoming more 
widely available to individual researchers in a variety 
of types, thus widening areas of research experimenta
tion. The laser is by no means completely understood 
nor are its potentials completely exploited. Only a very 
few of its applications have been mentioned since the 
present state of applications is far beyond the scope 
of a single article,. In the next few years the use of the 
laser will increase many times over, and it may some
day be as indispensable as an umbrella in Columbia. 

NOTES 

1 Marshall, Samuel, Lasers, Technology, and Applications, Port 
Washington, New York; Cowan Publishing Corp., 1968, pp. 4-5. 

2 Rajchman, J. A., "Holographic Optical Memories", Applied Optics, 
Volume II, Jan. 1972, pp. 189. 

3 " High-density Holographic Memories" , Wireless World, London 
England I.P.C., Electrical-Electronics Press Ltd., July, 1971, pp. 339 

• H. Kildal and R. Byer, "Monitoring Air Pollution", Laser Focus, 
Newtonville, Mass., Advanced Technology Publication, Inc., Volume 7, 
No. 10, Oct. 1971, pp. 41-42. 

' J. F. Ready, Effects of High-Power Laser Radiation, New York, 
New York, Academic Press, 1971, pp. 360-396. 
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Dr. Thomas F. Parkinson, professor 
of nuclear engineering at the Uni
versity of Missouri-Columbia, pre
sented a technical paper, "Special 
Irradiation Facilities at the Uni
versity of Missouri Research Reac
tor," at the International Atomic 
Energy Agency Symposium held 
November 6-10, 1972, in Teheran, 
Iran. Co-author is E. L. Cox, di
rector of the research reactor facili
ty at UMC. 

Dr. Parkinson visited the Nuclear 
Research Institute of Czechoslovak 
Academy of Science, Rez, near 
Prague on November 13 and 14, 
to discuss neutron-scattering re
search with Czech engineers and 
scientists at Charles University. He 
also presented an informal seminar 
at the Nuclear Research Institute, 
summarizing the nuclear engineer
ing work on vibrating ADP crys
tals at the University of Missouri
Columbia. 

Questionnaires returned by June '72 
graduates of the College of Eingi
neering, University of Missouri-Co
lumbia reflect the brightening em-

. ployment picture for today's young 
technical people. 

The average starting salary re
ported by members of this class is 
$10,400. That's about $400 a year 
more that the average salary ac
cepted by UMC's new engineers last 
year. 

Almost 42 percent of the reporting 
graduates are earning more than 
$10,500 a year, with 18 percent be
ginning their careers at annual sal
aries in excess of $11,400. Most of 
these B.S. degree graduates are 
working in industry, 10 percent have 
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joined the armed services, and 22 
percent are still in school working 
on graduate degrees. 

Best estimates are that engineer
ing employment by 1975 will be 20 
percent higher than it was in the 
top-hiring year of 1969. 

"To meet this unprecedented de
mand," said Dr. William R. Kimel, 
dean of the College of Engineering, 
University of Missouri-Columbia, 
"U.S. schools will have to graduate 
about 200,000 new engineers by 
1975. Right now we don't expect 
that more than half that number 
will be available to fill these vacan
cies. What this means, of course is 
that this fall's entering freshman en
gineering students should find wait
ing for them at graduation a job 
market-both technical and nontech
nical-of unparalleled diversity and 
and opportunity." 

He added that many of the chal
lenges facing us in the last third of 
this century will require the appli
cation of technology to the solution 
of crises in housing, transportation, 
the environment, and the production 
of energy and food. 

"Not one of these problems can 
be solved in the isolation of a single 
discipline," he said, "but it's obvi
ously the engineer who will be called 
upon most often. He's the one who 
will have to develop new products, 
improve industrial processes, and 
come up with whatever technical in
novations are required to alleviate 
these crises." 

"If the United States is to con
tinue in its traditional role of world 
leader, it must depend largely on 
the intelligent application and de
velopment of its technology." 

W. Lloyd Turner, a senior labora
tory mechanic at the College of En
gineering, University of Missouri
Columbia, retired in October after 
almost 14 years of service. 

In 1940, Turner served as a civil
ian instructor for the U. S. Army in 
both electric arc and acetylene weld
ing at the Nashville Auto Disel Col
lege, Nashville, Tenn. He was also 
a Civil Service machinist assigned 
to the Scwart Air Force Base, Smy
na, Tenn., and the U. S .Naval Base, 
Key West, Fla., from 1946 to 1956, 
retiring with 20 years service. 

Turner joined the College of En
gineering on December 28, 1958. 
Most of his work was in support of 
engineering graduate students, hun
dreds of whom gratefully remember 
him as the man who patiently led 
them through the complex world of 
machine tools, from rough working 
drawing to finished hardware. 

In recognition of his contributions 
to the education of countless UMC 
engineering students, Turner was 
made an honorary member of Pi 
Tau Sigma, a mechanical engineer
ing honor society. 

Now a widower, he lives in Ash
land, Mo. In retirement, he plans 
to divide his time between his house 
at Lake of the Ozarks and a trailer 
he owns in Key West, Fla., "where 
the sun's warm and fishing's easy." 

Dr. Aly A. A. Mahmoud, associate 
professor of electrical engineering, 
University of Missouri-Columbia, 
has been ·granted a U. S. patent in 
the area of power filters. Entitled 
"Low Frequency Power Transient 
Filters," it deals with filters that are 
capable of protecting electronic 
equipment against commonly .Qocur
ring and harmful power transients. 

Earlier this year, he was granted 
a patent for his work in the area 
of solid state switching, "A System 
for a Synchronous Switching of a 
Load from One Power Source to 
Another." 
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BUl.1.arney 
A Ingeniers Moto: 

First Lern ta Spell ... 
Did you hear about the Chemical 

Engineer who went into a bar op
timistically, and came out misty 
optically? ... 

ROMANCE AND DRAMA 
At time T equals zero there lived 

in a small cavity in a dielectric a 
poor struggling dipole by the name 
of Eddy Current. He was deeply in 
love with a beautiful double layer 
by the name of Anne Ion, the daugh
ter of an influential force in the 
town, Cation. Anne was the center 
of attraction of the young dipoles of 
the town. Her golden curls, her sym
metric line integrals, and her simple 
harmonic motion affected the sus
ceptibilities of all the gay sparks. 
However her father, rich magnet and 
power factor, had laid down a strict 
set of boundary conditions for her 
future husband. Eddy's first contact 
with her came at the time T equals 
A. As he passed by a beauty parlor 
on his periodic orbit, he saw her 
having a standing wave induced in 
her filaments. He made a fine sight 
in his beautiful doublet, it was a case 
ot mutual polarization. 

By a coincidence they met at a dis
sipation function the fallowing 
night. After a few oscillations to the 
strains of a number N by Mo 
Mentum and His Incandescent Tun
ing Forks, the couple diffused into 
the field outside. There on the 
Wheatstone bridge the young dipole 
felt that his big moment had come. 
"Gauss, Anne, you are acute angle! 
I am determined that U shall marry 
me for I sphere I will never be 
happy without you." 

"Oh Eddy, don't be obtuse," said 
Anne. "Integrate out of here!" 

"Anne, are you trying to damp 
my oscillations? Can't you see I am 
in a state of hysteresis over you?" 

Eddy did not allow her reluctance 
to phase him, for he knew it was 
only a surf ace charge. "/ admit I 
only get paid a low calorie in my 
present position, but I have po-

tentialities, and I am sure that 
money cannot B T U of any im
portance compared to my love." 

(Had enough? Wait till next 
issue for the exciting conclusion.) 
borrowed from the WISCONSIN 
ENGINEER ... 

Art Major: What comment does 
an electrical engineering major make 
when asked about the required self
discipline in engineering? 

M.E. He screams and kicks his 
feet. ... 

What did the M.E. say to the 
E.E.? 

"Uh, I don't know." 
Right! ... 
Hear about the aggie who tried to 

throw himself on the ground and 
missed? ... 

An Ozark farmer placed this 
warning in front of his watermelon 
patch to keep people out: ONE 
WATERMELON IN THIS HERE 
PATCH HAS BEEN POISONED. 
That evening a group of neighbor
hood kids converged on the patch 
to make a raid, but to their dismay 
noticed the sign with the warning 
on it. The group left the patch, but 
returned a few minutes later with 
a marking pen. The following morn
ing the sign read: TWO WATER
MELONS IN THIS HERE PATCH 
HA VE BEEN POISONED. ... 

Once on a dark and stormy night, 
a knight was riding through the 
snow and bitter cold when he saw 
an inn ahead. He struggled up to 
the door, fallowed by his St. Bernard, 
and asked the inn-keeper for a 
room. The landlord said there were 
no rooms left, but the knight in
sisted on a room. He still was un
able to get accommodations. So the 
knight said he gues.sed he'd have to 
climb back on his St. Bernard and 
ride on to the next inn. The land
lord said, "Did you ride up here on 
that dog?" 

"Of course," said the knight. 
"Then I'll find you a room. I 

wouldn't send a knight out on a dog 
like this. 

PROFESSIONAL 

DIRECTORY 
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R. W. Booker & Associates, Inc. 
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Our Seasons' Wish To You 

GO PLACIDLY AMID THE NOISE & HASTE, & 
REMEMBER. WHAT PEACE THERE MAY BE 
IN SILENCE. AS FAR AS POSSIBLE WITHOtrr 

surrender be on good terms with all persons. Speak your truth 
quietly & clearly; and listen to others, even the dull & ignorant; 
they too have their story. S.. Avoid loud & aggressive persons; 
they are vexations to the spirit. If you compare yourself with 
others, you may become vain & bitter; for always there will be 
greater & lesser persons than yourself. Enjoy your achievements 
as well as your plans. _, Keep interested in your own career, 
however humble; it is a real possession in the changing fortunes 

· of time. Exercise caution in your business affairs; for the world 
is full of trickery. But let this not blind you to what virtue there 
is; many persons strive for high. ideals; and everywhere life is full 
of heroism. * Be yourself. Especially, do not feign affection. 
Neither be cynical about love; for in the face of all aridity & 
disenchantment it is perennial as the grass. .. Take kindly the 
counsel of the years, gracefully surrendering the things of youth. 
Nurture strength of spirit to shidd you in sudden misfortune. 
But do not distress yourself with imaginings. Many fears are 
born of facigue & loneliness. Beyond a wholesome discipline, be 
gentle with yourself. • You are a child of the universe, no less 
than the trees & the stars; you have a right to be here. And 
whether or not it is clear to you, no doubt the universe is un
folding as it should. - Therefore be at pe~ce with God, · 
whatever you conceive Him to be, and whatever your labors 8c 
aspirations, in the noisy confusion of life keep peace with your 
soul. - With all its sham, drudgery 8c broken dreams, it is 
still a beautiful world. Be careful. Strive to be happy. * * 

The Shamrock Staff • 



ESTERN ELECTRIC REPORT 
I 

Molding by the millions. Western Electric people produce some 
8 million phones a year. Molded plastic is used for housings and 
many other parts. So there is a constant investigation 'into the 
most effective. way to use these materials. ' 

-µNtr -µNt 
A*(z,t) = Ae *(z) - [(Af *-Aj*)/(1-e )]e 

In developing the model at Western Electric's Engineering 
Research Center, it was found that melting behavior can 
be described by this formula which includes terms for 
shear heating and conduction heating effects. Other models 
were developed for temperature and pressure profiles. 

End of molding cycle. At this point, the screw is stationary 
and heat is conducted into the plastic on the screw. After 
the plastic solidifies, the mold is opened as shown. The 
parts can then be ejected. 

Solving the mysteries of molding with mathematics. 

Even though plastics have been 
around for many years, there's still a lot 
to be learned about these versatile m~te
rials and their processing. So they are the 
subject for continuing studies by our 
engineers. 

Some of their recent investigations 
have brought forth new and highly useful 
information about a relatively unexplored 
area: the melting behavior of plastics in 
the injection molding process. 

One result of these studies is the 
mathematical formula, or model, above. 

The model helps us predict melting 
behavior along the length of the injection 
screw molding machine used to mold tele
phone housings and other parts. Melting 
behavior is extremely important, because 
plastic pellets should be· completely 
melted but not thermally-' decomposed 
before injection into the mold. 

This information on melting is then 
used to investigate screw designs, operat
ing conditions, machine sizes and plastic 
properties. All of which is aimed at ob
taining optimum processing techniques. 

Predictions obtained from the mathe
matical model have checked out closely 

with experimental observations. So the 
resulting screw designs are now under
going evaluation by engineers at our 
plants in Indianapolis and Shreveport. 

Conclusion: For new designs and 
materials, the model can help reduce the 
development cost for new molded parts 
and materials. For manufacturing current 
products, operating costs can be reduced. 

Perhaps most significant is that we're 
getting information about molding tem
peratures not available experimentally. 
And many other types of information can 
be obtained without the use of costly, 
time-consuming experimental work. 

The end result will be more efficient 
plastic molding and therefore a better 
product for the lowest possible cost. 

@ 
Western Electric 

We make things that bring people closer. 
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Who needs engineers? 
After the statesmen, politicians, lawyers, educa
tors, journalists, clergymen, sociologists, and 
theorists have finished talking about what should 
be done, we turn it over to the engineers to do it. 
Nothing, from the Pyramids to Apollo 16, would 
have been built without them. Nothing important 
tornorrow will be built without you. So who needs 
engineers? We do. Write to George Garvey, 
Westinghouse Education Center, Pittsburgh, 
Pennsylvania 15221 . An equal opportunity employer 

You can be sure .. .if it's Westinghouse 

@ 



ENGINEERS GUIDE 

TO COMPARATIVE VALUES 

IN ZINC vs. PLASTICS 

ABS 2.54 3.46 1.37 12.3 2.78 0.91 

Nylon 6/6 4.72 5.40 2.70 85.6 1.64 1.91 

Polyacetal 3.09 5.00 2.40 29.0 3.60 1.42 

Polycarbonate 3.82 3.60 2.33 20.0 1.70 3.40 

Polypropylene 2.00 3.13 1.10 37.7 1.09 0.52 

*SAE 903 Die Cast ZINC = 1.0 **Costs as of January 1970, (carload lots or maximum quantity bracket). 
All calculations are based on these fi 

GI. Re. Nylon 6/6 1.91 2.68 8.42 8.90 1.82 1.91 20.5 16.7 7.85 3.83 1.96 

GI. Re. Polycarbonate 3.36 2.68 10.0 5.27 2.56 2.05 20.4 3.05 5.46 9.24 2.88 

GI. Re. Polyacetal 4.73 5.40 12.7 11 .1 4.20 3.78 26.4 5.04 9.45 20.9 2.81 

GI. Re. Polypropylene 2.83 2.74 5.26 11.4 2.48 2.39 13.1 6.30 6.51 13.2 1.69 

GI. Re. Polysulfone 4.00 3.21 12.7 6.66 3.39 2.78 23.7 5.44 4.83 16.5 3.76 

GI. Re. SAN 1.63 2.14 4.37 2.78 1.70 1.49 9.70 1.84 1.90 10.1 1.14 

*SAE 903 Die Cast ZINC = 1.0 **Costs as of January 1971, (carload lots or maximum quantity bracket). 
All calculations are based on these figures. ZN-.C9!1 

These charts are based on information from two 
extensive engineering evaluations conducted by 
U.S. Testing Co., for the International Lead Zinc 
Research Organization Inc. These studies showed 
that · in almost every instance die cast zinc gives 
you more performance for your money than any 
of the plastics tested. O For example, the results 

showed that an unreinforced Polycarbonate rod 
would cost 3.82 times more than a SAE 903 rod to 
withstand the same tensile load. Glass reinforced 
Polycarbonate would cost 3.36 times more than 
zinc. O Reprints of this "Engineers Guide" are 
available . Just let us know the quantity you would 
like. 

ST.JOE 
MINERALS CORPORATION 250 Park Avenue, New York, New York 10017 
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If you are interested in an interview, see your Placement Officer. We'll be on your campus March 1. 



The Editors Battered Brain ... 

Is 

The 
College 
Alive 
And 
Well? 

Page 6 

We have problems in the College of Engineering, not in River City, but 
right here at good ol' UMC. Not news, you say. Not ours alone, you say. Not 
my concern, you say. Therein lies the problem. 

The SHAMROCK staff has generally taken a positive approach this year, 
trying not to be antagonistic and feeling there were plenty of achievements to 
be recognized. But let me gripe awhile and please respond with a letter to the 
Editor, pro or con. 

Chief among our problems according to many students is the following 
fact: Student participation in outside engineering activities is depressingly and 
dangerously low as pointed out in a letter to the editor in the last SHAMROCK 
issue. Granted, there are signs of improvement in AIIE, Engineers' Club, IEEE, 
and others. Many of us have been encouraged by the number of students who 
were willing to contribute time and ideas to the SHAMROCK or to St. Pat's 
Board. I do sense a revival of students' interest in their school. However, just 
as one weakness of the engineering profession as a whole has been its tradi
tional reluctance to assess the political impact of its actions and hesitance to 
engage in overt political activity in pursuit of its professional goals, so most 
engineering students shun outside involvement. 

A second problem, related and very acute from the student viewpoint, is 
the lack of faculty support for extracurricular engineering-related activities. 
Such support needs to be both forceful and broadly-based. Those who need this 
message most probably won't read this article. It seems that responsibility for 
supporting and advising organizations now falls on a relative handful. 

If you are a professor, how many student meetings have you attended in 
the last year? Have you ever mentioned a tech society meeting to class either 
before or after your lectures? Have you ever recommended an appropriate 
Technical society meeting as a "suggested activity" for your classes? Have 
you ever given the student officers suggestions for speakers or programs? Do 
you know who the student officers are? Do you ever hand out the student news
letter, or even read it yourself? 

Are students and their education the reason for the existence of this in
stitution, or are they an inconvenience and a bother to you? Granted-faculty 
have a multitude of responsibilities. They are overworked and underpaid just 
like students are. The demands on their time keep increasing and resources 
in many instances are shrinking. Of cpurse, there are a host of other activities, 
personal and professional to demand one's time. But more support and lead
ership for student organizations by faculty members other than official ad
visors would help make stronger organizations and a better college. 

If you are a student, do you go to any tech society meetings? Do you know 
what the EIT is? Do you know what the designation P.E. means? Who is St. 
Patrick? What does Erin Go Bragh mean? If you joined an honorary or club, do 
you support it? Are you satisfied with the present advising system? Do you 
know how the placement office can help you? Do you know what the new, 
more flexible curriculum allows you to do? Personal situations may prevent 
very many extra-curricular activities. Work, family, finances, advanced or re
medial study may keep you from some meeting. That's OK. But don't miss 
them all, or your "college education" may have a gaping hole in it. Maybe once 
you should postpone, not punt, just postpone, your homework and check out an 
activity that interests you. 

Well, many questions have been raised and few have been answered. 
Certainly one function of this magazine should be as an ombudsman and ad
vocate for the students, and a forum for student and faculty opinion. Likewise, 
the newsletter. Let us hear what you think. Send a note to Editor, MISSOURI 
SHAMROCK, Engineering Building, UMC, Columbia, Missouri. 

ofarr'I Romang, GJilor 
THE MISSOURI SHAMROCK 
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Doy ~
keepaneye 
on the time line? 

To gain the competitive edge, the experts in downhill slalom have 
this advice: "Watch the time line-the fastest course line." 

"In the race against time, if a skier slips off and goes too low in the 
traverses, he'll lose precious seconds." 

As you look to your future course, watch for the company whose 
progress is on a time line with your own. 

Ask companies about their expansion and modernization programs (ours is an optimistic 
$221 million). Find out if you're interested in the markets they're interested in. 

If they have a position that fits the course you've set. If they promote from within. 

Don't settle for salary and statpfi! quo. We don't. Pick a time at your college placepient office. 
Let's discuss your fufure. The Timken Company, Canton, Ohio 44706. 

Timken® bearings are sold all over the world. Manufacturing in Australia, Brazil, Canada, . ------------------, 
! On your campus... ! 
I March 29, 1973 I 
j A Timken Company representative l 
1 would like to talk with you! 1 

~------------------J 

England, France, South Africa and the U.S.A . 

An Equal Opportunity Employer (m/f). 

TIMKEN 
lEG1$TUtlEO rRAOEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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ST. PAT RETURNS 



From a class walkout 

to a week-long celebration 

St. Pat has aged well 

It all began in 1903. On a balmy spring day in March, 
a small group of Engineering students decided that the 
length of time between vacations was entirely too long; 
and since they had to attend classes six days a week 
while all other schools only had classes five days a week 
and their academic load was also much greater when 
compared to the other schools, they concluded that an 
impromptu vacation was definitely in order. 

Grasping at this opportunity to escape their classroom 
boredom, this inspired, imaginative group discovered that 
St. Patrick's Day was fast approaching and decided that 
it would be an ideal day for a rest. So they declared St. 
Patrick to be the Patron Saint of Engineers through the 
following logic: 

1. St. Patrick drove all the snakes out of Ireland. 

2. A snake is nothing more than a big worm. 

3. Chasing the snakes out of Ireland was, therefore, 
a "worm drive". 

4. Engineers do indeed make worm drives. 

5. St. Patrick was, therefore, the first Engineer. 

On March 17, 1903, the entire Engineering student 
body cut classes and gathered in front of the Columns to 
celebrate St. Patrick's Day. St. Patrick, himself, made his 
first official visit in 1905 and set a precedent by knighting 
his loyal followers. 

Today, that one original day has expanded into more 
than a week of activities for students, faculty and alumni. 
Many other colleges and universities across the nation, 
sensing a good thing, have since adopted the UMC tradi
tion, making St. Patrick to Engineers what St. Valentine 
is to lovers. 

DISCOVERED AT MIZZOU: 
ST. PAT WAS AN ENGINEER 

This preview of Engineer's 

week was compiled by 

Andrew Kertz, E.E. '74 

FEBRUARY 1973 

0 nee again during the week of April 7th to 14th, engi
neers gather to celebrate the birthday of their patron 

saint, Saint Pat. Although the original day of celebration 
has been since expanded into a whole week of festivities, 
the main and original purpose of getting engineers with 
common interests to band together and have a good time 
still remains. 

The 15th annual gas economy run has tentatively been 
scheduled for Saturday, April 7, 1973. Further details in
cluding the starting times and location of the contest will 
be furnished later. 

The economy run was first initiated in 1959 and has 
developed into a humorous and fun-filled event with thret' 
major car classes and a special faculty class. The three 
major car classes consist of cars weighing over 2,500 
pounds with a standard transmission, cars weighing over 
2,500 pounds with an automatic transmission, and cars un
der 2,500 pounds with any type of transmission. Each of 
these classes will have a first and second place with prizes 
of ten and five dollars respectively. The faculty class i~ 
comprised of faculty members and the winner of this class 
will be awarded a traveling trophy. 

Two additional prizes will be awarded at the run. The 
first is for the oldest car which enters and finishes and the 
second will be awarded to the driver who best estimates 
his gas mileage. Fifteen dollars will be awarded to the 
driver of the oldest car and five dollars to the best mile
age estimator. 

The winners of each division will be determined by the 
efficiency of their car in ton-miles which is the product of 
the car's weight in tons and the mileage his car obtains. 
The fuel line of each automobile is disconnected from the 
gasoline tank and a special fuel tank with fuel is inserted 
and placed in the driver's compartment. The amount of 
fuel consumed and weight of the car then determines the 
winner at the end of the 10-15 mile course. 

The next major event, Faculty Fun and Frolics, will oc
cur on Monday evening, April 9, 1973 in the Electrical En
gineering Auditorium. This event usually consists of act~ 
performed by the faculty from each major engineering de
partment. For example, last year Dr. Carlson from the EE 
Department and Dr. Harris from the MAE Department 
with his band, "The Boondocks", illustrated their musical 
talents. In addition, there were two other acts, including 
Dean Kimel and his "Interdisciplinary Committee". This 
year's Faculty Fun and Frolics Show should once again 
prove to be an interesting and enjoyable experience for 
everyone. 

Queen selection is a long and time-consuming but inter
esting process which will begin during the first part of 
March when past and present members of the St. Pat's 
Board will interview candidates from the University'!' 
girls' dormitories, sororities, and cooperatives. Approxi
mately forty girls will be selected from these interviews 
and they will be presented before the Engineer's Club for 
another interview about a month before Engineers' Week. 
The Engineers' Club will select ten candidates to appear 
before the St. Pat's Board for another series of interviews. 
The five finalists selected by the St. Pat's Board will take 
part in the many activities of Engineers' Week including 
the Queen Skits which will be held at 8 :00 p.m. on Wed
nesday, April 11, 1973 in Middlebush Auditorium. Ballot
ing for the Engineering queen will then take place on 

( turn to page 10, please) 
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ST. PAT RETURNS 

( continued from page 9) 

Thursday and Friday, April 12th and 13th, 1973. 

Professor For a Day will occur all day Tuesday and 
Wednesday, April 10th and 11th, 1973. Over 50 visiting 
professors and various representatives from industry will 
be invited to relate their personal experiences and views 
concerning their jobs. 

The program is designed to better acquaint the engineer 
with the various types of jobs which will be available to 
him when he receives his degree. A list of engineering 
classes with the speakers visiting these classes will be dis
tributed "to the students so that they can select the speakers 
they would prefer to listen to. The College of Engineering 
will sponsor a noon luncheon on each of these days for the 
visiti11g speakers. 

The Slide Rule Contest provides an opportunity for en
gineers to demonstrate their proficiency in overall use of 
the slide rule. This event is divided into two divisions, one 
for sophomores and freshmen and one for juniors and sen
iors. The contest will be held on Tuesday evening, April 
10, 1973 with high quality slide rules being awarded to 
the winners of each division. 

The Computer Contest will be held on Thursday after
noon, April 12, 1973 and will consist of 10 computer prob
lems of moderate difficulty to be completed in one hour. 
The problems are designed to test the contestant's knowl
edge of programming techniques rather than his 'knowl
edge of numerical methods. A total of twenty-five dollars 
in prize money will be awarded to the top four finishers. 

One of the social highlights of Engineer's Week. The St. 
Pat's Barbecue, will take place on Thursday, April 12, 
1973. The barbecue will consist of plenty of food and re
freshments with "live" entertainment provided by Profes
sor Harris and his band, "The Boondocks". If last year's 
barbecue is any indication of what to expect this year, 
there should be an ample supply of "females" to ensure 
an enjoyable evening for all. 

The Button and Beard Contest is a combination of two 
events. The first event consists of the "button" contest 
where designs for the button are submitted to the St. Pat's 
Board for selection and a prize is awarded the student en
gineer whose button design is selected. This design will be 
placed on the "button" whiGh is traditionally worn during 
Engineers' Week. 

The beard contest consists of the growing of beards by 
engineers from the middle part of February up to Engi
neers' Week at which time the beards will be judged. This 
year, the beards will he judged at the St. Pat's Barbecue 
on the basis of length, luxuriousness, and style of the 
heard. The judges will be composed of an engineering pro
fessor, the queen finalists, and some faculty members. 

The Honors Award Banquet will be held on Friday 
evening, April 13, 1973. Included in the agenda will be 
the presentation of recognition awards to several alumni 
from this university who have distinguished themselves 
within their respective fields of engineering. Outstanding 

( continued on page 20) 
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Engineers' Week 1973 

University of Missouri-Columbia 

Tentative Schedule 

Saturday, April 7 
9 :30 a.m. Gas Economy 

Monday, April 9 
3 :00 p.m. Parade 
7 :30 p.m. Faculty Fun & Frolics-E.E. Audi

torium 

Tuesday, April 10 
ALL DAY-Professor For A Day 
3:00 p.m. Slide Rule Contest-1001 Engi

neering 
7 :00 p.m. Computer Contest, 236 E.E. 

Wednesday, April 11 
ALL DAY-Professor For A Day 
5 :00 p.m. Knighting Ceremony-In front of 

Engineering Building 
8 :00 p.m. Queen Skits-Middlebush Auditor

ium 

Thursday, April 12 
Assemble Lab Exhibits 

10:00 a.m. Beard Contest-1001 Engineering 
2:40 p.m. Computer Contest-1047 Engi

neering 
4 :00 p.m. Barbeque-E.E. Parking Lot 

Friday, April 13 
ALL DAY-Alumni Registration-Engineer• 

ing Building 
6:30-9:36 p.m. Lab Exhibits-E.E. & Engi

neering Bldg. 
5 :00 p.m. Honor Awards Reception 
6:30 p.m. Honor Awards Banquet 

Saturday, April 14 
National EIT (Engineering-in-Training) 

Exam, Unfortunately 
9 :00 a.m.-3 :00 p.m. Lab Exhibits-E.E. & 

Eng. Bldg. 
10:30-12:00 noon Alumni Business Meeting 

-Memorial Union 
12:00 noon Alumni Luncheon-Memorial 

Union 
2 :00-4 :00 p.m. Green Tea-Chancellor's 

Home 
8 :30-12 :00 midnight St. Pat's Ball-Tiger 

Hotel 10 :30 p.m. Coronation 

BE THERE! 

THE MISSOURI SHAMROCK 
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Y.n&ineers\ 
Start in Management Now at 

C~!!~~.~pe~ 
Charmin will interview 

at the Student Placement Office 

February 14 and 15 
We have opportunities in: 

■ Manufacturing Plant Management ■ Product Engineering 
■ Plant Maintenance Management ■ Plant Industrial Engineering 

■ Plant Chemical Engineering 

For: BS and MS degrees in ChE, CE, IE, EE, ME, Pulp and Paper Technology, 
and MBA's with BS In any technical discipline. 

■ Experience in papermaking not neces
sary. We train you. Within 6 months after 
you join us, you are given full charge of 
an engineering staff section or direct 
responsibility for a production unit or 
department. 

■ Papermaking is big business. Tenth 
largest industry in the U. S. and grow
ing rapidly. 

■ Charmin's growing. As a producer of 
household paper products, Charmin is 
one of the leaders of the segment that is 
growing 3 times faster than the total 
industry. 

■ Charmin needs engineers with new 
ideas, capable _of devising new meth
ods, new processes. Our rapid growth, 
combined with a practice of promotion 
from within, provides outstanding ad
vancement opportunities. 

Sign up at the Placement Office now. 
We're interested in talking with you even 
if you have graduate school plans or a 
military obligation. Note: You must be a 
U. S. citizen or have a permanent im
migrant visa. 
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Dr. Meyer, New Chairman of Nuclear Engineering; 

by Jerry Gullick, E.E. '73 

This year the Nuclear Engineering Program has ac
quired a new Program Chairman, Dr. Meyer. He re
ceived his B.S. and M_S. degrees from Syracuse Univers'.ty. 
He then received his Ph.D. from Oregon State in 1964, al
though most of the credit work toward it came from Berk
eley and MIT. Dr. Meyer has worked at Battelle Memorial 
Laboratory in Columbus, Ohio, Hanford Laboratory in 
Washington, Lawrence Radiation Lab, and Kansas State 
University from 1964 to 1972. Most of his work has been 
on neutron shielding, spectrometry, fuel management, and 
nuclear materials control and safeguards. 

WALTER MEYER is Professor and Chairman of the Nu
clear Engineering Program. His areas of specialization 
are many: nuclear materials, fast-neutron spectrometry, 
countercurrent ion exchange, and ion exclusion equilibria 
to name a few. He received his B.S. and M.S. from Syra
cue University in 1956 and 1957. In 1964, he received his 
Ph.D. from Oregon State University. He was a professor 
at Kansas State from July 1968 until August 1972, when 
he came to UMC. Dr. Meyer is a member of American 
Institute of Chemical Engineers, American Chemical So
ciety, American Nuclear Society, Tau Beta Pi, Sigma Xi, 
and American Society of Engineering Education. 
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The Nuclear Engineering Program is at this time re
evaluating its program and goals to better meet the needs 
of engineering today. For instance now nuclear power is 
becoming an important factor to industry. It takes 240 
cars of ccal per day to power a 1000 MW electrical plant 
and the price of coal keeps going up. It costs about 60 
cents per BTU for oil and only 17 to 19 cents per BTU for 
nuclear plants. It is estimated that by 1985 one fourth of 
all the power will be generated by nuclear plants and by 
2000, one-half of all the power. This gives expanded op
portunity for any engineer with a nuclear background. 

There are also opportunities for nuclear engineers who 
have a medical background or an environmental back-

STANLEY R. BULL is an Associate Professor and Direc
tor of Graduate Studies of Nuclear Engineering. He came 
to UMC in Sept. 1967. He received his B.S from llni¥e1:c
sity of Missouri in 1963. His M.S. and Ph.D. from Stan
ford University in 64 and 67. His area of specialization is 
Biomedical Applications, Nuclear Power Safety and Safe
guards, Fast Reactor Fuel Cycle Analysis, and Neutron 
Radiography. Dr. Bull is a member of American Nuclear 
Society, American Institute of Chemical Engineers, Alpha 
Chi Sigma, Sigma Xi, Tau Beta Pi, Omicron Delta Kappa, 
Sigma Rho Sigma, and Pi Mu Epsilon. 

Cevenkov radiation 
from the core of the 
Missouri University 
Research Reactor. The 
reactor is a Univer
!lity-wide facility used 
extensively by the Nu
cle~r Engineering fac
ulty. 

Faculty sketches 
compiled by 
Ken Still, E.E. '74 

THE MISSOURI SHAMROCK 



Program and ·Goals Being Reevaluated 

ground. Because of these opportunities, the Nuclear Engi
neering Program is going to offer more courses in 
nuclear power, medicine, and environmental effects. Sev
eral professors are inv6lved ·in 'the medical aspect now. 
Dr. Turner, medical physicist at Ellis Fischel State Cancer 
Hospital, is a Nuclear Engineering Program faculty mem
ber; Dr. Lee is involved in radiation health at the Univer
sity Medical Center; Dr. Partain is pursuing a program 
leading to his M.D. degree; and Dr. Bull is carrying on an 
active research program in the treatment of mouse tumors 
with fast nuetrons. 

The Program has asked for a four year undergradu
ate program, but at this time they only have a graduate 

level program open to engineers or people in a technical 
field. The Chemical, Electrical and N .E. departments 
have optional sequences available for undergraduate 
nuclear courses and suggested elective courses to better 
equip a student for graduate work. There is no thesis or 
report required for an MSNE degree if the student elect~ 
to go into the EE/NE Nuclear Power Systems Programs. 

Every day the Nuclear Engineering office receives no
tice of available jobs in industry. Jobs are greatly expand
ing for people with some nuclear engineering background. 
This field is one of the fastest growing of any engineering 
field and it has many employment advantages to be ser
iously considered. 4 

Faculty and Staff 
ROBERT L. CARTER is a Professor of Electrical Engi
neering and Nuclear Engineering. He came to UMC in 
1962. He received his B.S. and M.S. from University of 
Oklahoma in 1941 and 1942. He received his Ph.D. from 
Duke University in 1949. Dr. Carter is a member of the 
American Physical Society, American Institute of Aero
nautics and Astronautics, American Association for the 
Advancement of Science, American Nuclear Society, Sig
ma Xi, Phi Beta Kappa, Tau Beta Pi, Pi Mu Epsilon, Eta 
Kappa Nu, and Missouri Society of Professional Engi
neers. 

EDWIN L. COX is Director of the Research Reactor Fa
cility and Associate Professor of Nuclear Engineering. He 
came to UMC as Associate Reactor Supervisor in June 
1964. He received his B.S. at Case' Institute of Technology 
in Cleveland in 1955. He received his M.S. and Ph.D. 
from UMC in 1967 and 1970. Dr. Cox is a member of 
N.S.P.E., American Nuclear Society, American Nuclear 
Reactor Operations and Sigma Xi. His area of specializa
tion includes Reactor Kinetics involving transient condi
tions and work with Fast Neutrons. But most of his time 
is spent rmming one of the country's largest college reac
tors. 

ARDATH H. EMMONS is University Vice-President 
for Research and Professor of Nuclear Engineering. He 
joined the U.M.C. staff in 1960, having received his B.S. 
from Dubuque and his M.S. and Ph.D. from Michigan. 
For several years, he was Director of the University's Re
search Reactor Facility. Previously, he helq positions at 
Ford Nuclear Reactor, Phoenix Memorial Laboratory 
(University of Michigan), and Oak Ridge National Lab
oratory. Emmon's specialization is in isotope applications, 
radiation effects, and reactor design. He is a member of 
the American Chemical Society, American Society for 
Engineering Education, American Nuclear Society, Health 
Physics Society, and Sigmi Xi. 

FEBRUARY 1973 

WILLIAM R. KIMEL is Professor of Nuclear Engi~ 
neering and Dean o~ he Cdllfge of Engineering, coming 
to Missouri-Columbia in 1968 from Kansas State. At 
K.S.U., where he received his B.S. and M.S. degrees in 
M.E., he was Professor of Mechanical Engineering until 
1958 when be became Professor and Chairman of the 
Department of Nuclear Engineering. He received his 
Ph.D. in Engineering Mechanics in 1956 from the Uni
versity of Wisconsin. His research areas include radi
ation shielding, activaticn analysis, reactor physics, and 
fuel management. Kimel is a member of Sigma Xi, Pi 
Mu Epsilon, Phi Kappa Phi, Sigma Tau, American Society 
for Engineering Education, ASME, Missouri Society of 
Professional Engineers, Kansas Academy of Science, and 
the American Association for the Advancement of Science. 

He is a fellow of the American Nuclear Society. Among 
the many committees on which he serves are the Indus
trial Development committee of the City of Columbia, 
Board of Directors of Chamber of Commerce of Colum
bia. Nationally, he is chairman of the Planning Com
mittee of ANS, and on the Board of Directors of the 
Engineering Council for Professional Development. 

PHILIP K. LEE is Director of Health Physics at the Uni
versity of Missouri and Assistant Professor of Radiological 
Science and of Nuclear Engineering. He received his B.A. 
in Physics and Math from Hanover College in Hanover, 
Indiana in 1957, his M.S. in 1959 from Vanderbilt Ut1i
versity, Nashville, Tennessee, and his Ph.D. from Purdue 
University in Lafayette, Indiana in 1968. Dr. Lee's area 
of specialization is in Radiation Dosimetry and the effects 
of radiation dosage. He is a member of the Health Physics 
Society, American Nuclear Society, American Association 
of Physicists in Medicine, American Association for the 
Advancement of Science, Missouri Academy of Science, 
and Sigma Xi. 

( continued on page 20) 
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FROM PHOTONS TO PATIENTS 
I 

UMC Nuclear Engineering 

Professor Enrolls 

in Medical School 

He pointed out that in the therapeutic treatment of ma
lignant tumors a radioisotope such as cobalt 60 is used to 
irradiate the cancerous area involved. 

Dr. Partain 

"If those in nuclear medicine can solve the engineering 
and technical problems of accurately measuring and pre

~- --dicting-th-e- spatiahrbsorption of energy by the cancer, this 
will provide valuable information for the physician who 

Most engineers who contribute to medical research are 
content to speak only as engineers. But at the College of 
Engineering, University of Missouri-Columbia, there's a 
Ph.D. faculty member who wants to speak as a medical 
doctor as well. 

Last September, C. Leon Partain, associate professor of 
nuclear engineering and electrical engineering, and an as
sociate investigator in the university's Space Sciences Re
search Center, took a leave of absence from UMC and en
rolled as a 32-year-old, first-year medical student at Wash
ington University, St. Louis. He plans to specialize, apply
ing his knowledge of engineering principles and computer 
technology to clinical research in nuclear medicine. 

"The field of nuclear medicine is new and growing," he 
said, "and I'm excited about the chance to he a part of it 
as it evolves and matures." 

After the completion of.Jiis M.D. degree work, Partain 
hopes to return to UMC, which has many attractive fea
tures for the physician-engineer in nuclear engineering 
program within the College of Engineering; an advancing 
nuclear medicine section in the School of Medicine's de
partment of radiology; close cooperation between the 
School of Medicine and the College of Engineering on this 
one campus; and easy access to the university's nuclear 
reactor and computer facilities. 

"The two major areas of nuclear medicine," said Par
tain, "are diagnosis and therapy. There is much room in 
both areas for research and development. For example, 
there is a wide variety of diseases to which engineering 
techniques can be applied with a greater degree of sophis
tication and potential benefit; namely, in cardiovascular 
problems, respiratory difficulties, and cancer." 
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must prescribe treatment." 
Prof. Partain is particularly interested in exploring the 

potential of the small laboratory computer as an aid in 
developing health-care delivery systems. 

"The power of today's small computer is really amazing. 
It has at least ten times the capability and speed of the 
first large digital computers introduced 20 years ago at a 
cost of more than $1 million each. And yet the small com
puter, which is about twelve inches in height, costs only 
$3,000. 

"Here's a specific example of how a small computer can 
be used in a clinical setting where a physician is treating 
a patient for, say, emphysema. The physician needs to 
know how the disease has affected the characteristics of 
the respiratory system. As the patient breathes a radio
active gas called Xenon 133, a small laboratory computer 
receives the electrical output signals of a gamma camera. 
The computer then presents a television screen display of 
the lung, outlining it as the patient breathes and changes 
occur. 

"The resulting information, so valuable to the examining 
physician, is not readily available through other tech
niques." 

Partain's interest in nuclear medicine is a natural out
growth of the work he did for the past four years at the 
University of Missouri-Columbia, where he taught under
graduate and graduate courses in both nuclear and electri
cal engineering. His nuclear engineering courses empha
sized nuclear reactor kinetics and control, computer calcu
lation, and introductory surveys of nuclear reactor engi
neering. In electrical engineering, he taught introductory 
courses in computer systems and digital computer tech
nology. 
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In addition, he carried out two essentially different 
kinds of research: small-computer-based data acquisition 
and computer control studies for the university's nuclear 
reactor, and applications of small-laboratory-computer 
technology to biomedical engineering problems. 

Several of the people with whom Prof. Partain worked 
at UMC influenced his decision to enter nuclear medi
cine. 

"I held a joint appointment as an associate investi
gator at the Space Sciences Research Center where there 
are faculty members with appointments in the College 
of Engineering, the School of Medicine, the College of 
Agriculture. and the School of Veterinary Medicine. As 
I worked with biologists and physiologists, I became in
terested in discovering ways that I, as a Ph.D. nuclear 
engineer, could contribute to the easing of human suf
fering. The strong ties between engineering and medi
cine at UMC gave me many opportunities to work with 
physicians and physicists, and I learned of the great op
portunities for engineers to make positive contributions 
to medicine." 

To go back to school at 32, to leave a secure college 
teaching position and enter medical school as a first-year 
student, is a challenge not many would take up . . . 
especially when a wife and three children are involved. 
However, Partain's task will be somewhat easier, be
cause some medical schools permit those who have al
ready earned a Ph.D. and done research to complete the 
M.D. requirements in three years instead of the usual 
four. 

Out of the 5,004 applicants for admission to the first
year class in medicine at Washington University, Prof. 
Partain was one of the 120 accepted. 

"My decision to enter medical school is the result of 
several months of inner-personal evaluation and self-iden
tification by my wife, Judy, and myself. We believe very 
deeply that human life can, and does, have purpose and 
meaning; and that, as we become free to be the true per
sons we were created to be, it is possible to identify per
sonally the basis for authority and the source of hope in 
life." 

"For our family, this hope is in God's love." 
"It is exciting for us to join other friends who are 

making a similar commitment to a new life style. For 
Judy and me, the next three years involve the chance 
to consider further the direction and purpose our lives 
should take as we attempt to respond to our understand
ing of divine leadership." "'" 

KNIGHTING 

Seniors, it's that time again! Petitions are out 

now and anyone can he a Knight. It sure would he 

nice to he knighted at the same ceremony with two 

very famous people. Find out: How does the 

blarney stone get on stage? 
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FUTURE SHOCK 
AT DRESDEN 

by Richard D. English 

Graduate Student in Journalism 

Editor's Note: Nuclear Engineering 220, titled 
"Application of Nuclear Energy-A Course For 
Students in the Humanities" is one of several 
courses offered by the college every semester for 
non-engineering students. They are designed pri
marily to acquaint liberal arts students with cur• 
rent technology that is so important in our every
day life. They prove that interdisciplinary studies 
can be a two-way street. 

It was as if they had entered the 21st century as the 
Nuclear Engineering 220 students, led by Dr. Robert Car
ter, toured nuclear power and research facilities in the 
Chicago metropolitan area November 10 and 11. The stu
dents, most of whom are in Arts and Science, were given 
their first practical taste of the work which is now being 
conducted by the AEC, Commonwealth Edison, General 
Electric and the University of Chicago, in the peaceful 
utilization of the atom. 

The initial tour began more than an hour southwest of 
Chicago at the Dresden Nuclear Power facility. It is owned 
and operated by Commonwealth Edison, one of the na
tion's largest utilities. The group learned from host Robert 
Bishop (Kansas State '68) that the operation contains 
three boiling-water reactors, all of which combine to sup
ply power to one and a half million residents of northern 
Illinois. Each unit generates 809,000 kilowatts. They pre
sented a contrast of old and new, as design at Dresden 
varies from the spherical housing of the late Fifties to the 
non-spherical of this decade. 

The tour itself was not unlike others most of the group 
had taken before. Its significance, however, rested in the 
impact of knowing that Dresden alone, utilizing so small 
an amount of fuel in comparison to coal facilities, was able 
to supply millions of citizens with the electric power they 
take for granted. Later on, the group learned that Dresden 
represents only the first step for nuclear-generated elec
tricity in the Chicago area. Completed and in near comple
tion stages are two other major facilities owned and opera
ted by Commonwealth Edison. The newest-the facility at 
Zion, Illinois, north of Chicago on Lake Michigan, will 
represent a change from the others as it will be of the 
pressurized-water family in contrast with boiling water. 

Perhaps even more astounding than the tour of Dresden 
was the second leg of the trip which took the group around 
the corner to General Electric's Midwest Fuel Recovery 
Plant (MFRP). It is astounding for it, as well as the fast 
breeder reactor, represents a major change in man's think
ing on the problem of fuel utilization. By accepting "used" 
fuel from private nuclear power facilities such as Dresden, 
G. E. has developed a reprocessing service which virtually 
"leaches" from the disposal fuel elements a new power 

( continued on page 23) 
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STUDENT SPOTLIGHT 

ON 

WALTER STEVENS 

The 
Choice: 
Janitor 

or 
Engineer 

Black is beautiful, especially if you also happen to be a 
doctoral candidate in nuclear engineering. 

"I'd be less than honest if I said I'm not en_joying my 
potential employment situation," said Walter Stevens, a 
black student at the College of Engineering, University of 
Missouri-Columbia. 

He's. already earned a bachelor's degree in industrial 
engineering on the UMC campus, will ~et his master's de
~ree in business administration in May, 1973, and ex
pects to finish his Ph.D. work in nuclear engineering in 
1974. 

"Sure, emp!oyers are hiring more blacks today, especial
ly at the professional level, but perhaps only because it's 
currently fashionable. More employment opportunities are 
now open, but I suspect that the potential for advance
ment isn't much better for blacks than it was before the 
Federal government stepp'ed in." 

Walter Stevens still remembers the white counselor at a 
large St. Louis high school who called the three top-rank
ing black seniors to his office. 

"I was one of them," he said, "and I still remember how 
excited we were as we listened to him describe how he'd 
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lined up good jobs for all of us through a friend in a big 
St. Louis company. The counselor said some nice things 
about our academic records, then pointed out that there 
was really no need for us even to consider going on to col
lege. He said there was great potential to rise in the jobs 

, he'd found for us ... as janitors." 
This, plus his mother's insistence that he stay in school. 

helped Walter make up his mind to go on to college. 
"When I was a kid," he said, " there were just so man) 

things I didn't know about. Like visiting an art gallery or 
going to the zoo. I didn't even know what it meant to si: 
down and read a book. 

"I did read a little bit more than some of my buddie~ 
in the neighborhood, but only because my mother made 
me. To her, education was the big thing. But most of the 
kids never read anything but sex magazines. Picking Uf 
anything else just wasn' t the thing to do." 

In 1963, after graduating near the top of his high 
school class, Walter enrolled as an engineering freshman 
at the University of Missouri-Columbia. Here, he found a 
new classroom world. 

"The academic environment was so different. Afte1 
wrestling with just simple skills during that first semester, 
like .math and reading, I found that I was way behind the 
rest of the class. 

"But I caught up. For some odd reason I stuck with it, 
even though I had to work full-time in 1965-1966 to pay 
my fees. I stuck with it, I guess, because my mother kept 
after me." 

His professors weren't particularly helpful at first. 
"I felt that I was on a sink-or-swim basis. I'd have to 

say that the most prevalent teacher attitude when I walked 
into a classroom was, 'Well, here's another black student 
who probably won't make it.' " 

Walter also had engineering professors who offered him 
both help and understanding. Some of the engineering 
graduate students helped, too. 

"Basically, I guess I was afraid. I sort of believed that 
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I would fail, that I would~'t measure up ... I'm sure this 
negative altitude held me back. And perhaps I w;is alsc 
a little int.imidated by the whole college educational ex
perience." 

"The professor who gave me a little more irn,piration 
than some of the others . did so not directly or by leaning 
over . backward, but simply by saying, 'Here's a chance; 
go to it.' " 

Walter got his B.S. degree in industrial engineering in 
1970 and was accepted for graduate study in nuclear en
gineering at UMC. Other things happened along the way, 
too. He worked part-time to put himself through school, 
got married, had two children, went through divorce pro• 
ceedings, now has custody of Maurice, 7, and Laura, 2. He 
does the cooking, cleaning, washing and disciplining him 
self. 

Why did he choose engineering? 
"At first, it was basically because of the better .iob op

portunities and hi~her salaries, not beecause I wanted a 
technical education. Initially, I suppose, my reasons were 
materialistic. I've since grown to like engineerin~ though 
.. . more than I ever thought I would. I'll probably p:o 
into industry for a while when I have my Ph.D., bnt I'd 
like eventually to come back to campus and teach." 

He also plans to share some of the things he's learned 
with other young blacks, pointing out that few blacks with 
college educations make any real effort to help tho~e the· 
left behind in the ghettos. 

"Not many of them ever go back. Not many at all. But 
you really can't blame them. If you have a ticket out of 
the ghetto ... go. However, I do think that a person can 
return to the ghetto without physically going back there, 
in the sense that perhaps he can help some of these kids 
get scholarships or introduce them to tutorial programs 
that will help them make it." 

Walter spoke informally with seven black students who 
were attending the College of Engineering's annual com
puter institute held on the campus at Columbia every sum
mer. 

"The only thing I could give them, really, was encour
agement. I told them to be aggressive, both on the job and 
in school, and I mean aggressive in the sense that they 
really apply themselves and not be afraid to ask questions. 
Even questions that sound stupid to them. 

"I hope the bright black kids will dig in, even the not
so-bright. Okay, so they may be deficient, as I was, in 
readin~ or mathematical skills when they reach college. 
They just have to be willing to work a little harder than 
anyone else. 

"They probably won't score 90% on an exam as easily 
as some of the other students. Not at first. But they'll 
eventually catch up if they work at it. I started out well 
behind the rest of my class in the College of Engineering 
but I more than caught up." 

According to the U.S. Census Bureau's annual report on 
social and economic status, 7.4 million of the nation's 23 
million blacks lived below the poverty level in 1971. But 
between 1965 and 1970, the number of blacks 18 to 24 
enrolled in college almost doubled, reaching 7% of the 
total U.S. college population in 1970. 

Thus, there are more young blacks than ever before 
who, like Walter Stevens at the University of Missouri
Columbia, are making impressive educational advances. "" 
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By Tom Siedhoff 

J'm sure that all of us at one time or another have asked 
the perennial question, "Why in the hell am I studying 

all of this theory?" Well, it just so happens that one of 
the teachers on the UMC Campus has come up with a 
rather unique application that answers this very question. 
Dr. F. D. Harris of the Mechanical and Aerospace Engi• 
neering Department has applied the supposedly abstract 
principles of physics and engineering to the game of golf, 
and in doing so has achieved something which could be 
of significant benefit to a variety of people. 

The first buds of this theory began when Dr. Harris be
came disenchanted with his performance on the links. Be
ing somewhat of a jock throughout his early athletic days 
when he played basketball in high school and the Marines, 
he was not acquainted with accepting a mediocre personal 
performance. He began to wonder why he was having such 
difficulty and what were the physical processes involved 
in the game. From these beginnings, he developed an an
alysis of the game, leaning on his technical engineering 
background to provide support to his argument. And since 
he does not list Sir Isaac Newton's publications under his 
list of credits, I feel it is safe to say that his analysis is 
fairly original. 

In an attempt to highlight this analysis, it should be 
noted that the system has an inherently large number of 
variable factors and in order to deduce any meaningful 
conclusions, one must choose a given parameter and at
tempt to hold all others constant. In this realm, the sport 
shall be examined first in reference to the game and then 
in reference to the individual. 

In order to analyze the game in general a definition 
must be stated and several assumptions must be made. 
First, let us define a term which Dr. Harris has named 
"Area of Repose" and to do this we shall conjure up a 
hypothetical case. A golfer goes out to the driving range 
with 144 golf balls of which there are 12 sets of 12 balls, 
each set a different color. He hits each set with one of his 
12 golf clubs ranging from driver to pitching wedge (3 
woods and 9 irons). Now, forgetting any duffed shots he 
might have made, he goes out and encircles each set with 
rope and measures the area encompas~ed by each en
circlement which is defined as the Area of Repose. He 

also measures the distance from the center of the encircle
ment to the point where he teed off. He was not surprised 
to find that with the woods and lower numbered irons the 
balls went considerably farther than with the higher num• 
bered clubs, and he also found that with the smaller num
bered irons, the Area of Repose was significantly smaller 
(see figure 1). He later realized that this area was directly 
connected to the angle of divergence 0, such that the far
ther out the ball travelled, the greater the sweep distance 
of the divergence angle. Next he made a two dimensional 
graph of the Area of Repose versus the type of club and 
found that oftentimes there exists a nearly linear relation
ship between the two (see figure 2). This relationship, 
however, is not constant for all golfers and tends to vary 
with each individual. This variation can be noticed even 
in the same individual from day to day. It does, however, 
decrease with the improvement of the individual such that 
for pro golfers it is very nearly constant. 

Note that this graphical interpretation is independent of 
how far the golf ball is hit and herein lies ones of the se
crets to better golf play. It is possible for two golfers to lie 
on the same curve within practical limits and therefore, 
what should make one golfer better than the other? _. The 
answer to the question is distance. For instance, given a 
particular hole which is a par 4 and 270 yards long. Golfer 
A tees off and hits the ball 220 yards while Golfer B hits 
the ball 250 yards. Golfer A still has 50 yards to the hole 
and must use a 7 iron while Golfer B has only 20 yards 
to the hole and can use a 9 iron. Going back to figure 2, 
we see that Golfer B on the average should land consider
ably closer to the hole than Golfer A. To complement this, 

. -~amine figure 3 which is a graph of the distance the ball 
on the green is from the hole versus the probability of sink
ing the ball in the hole on one putt. This curve is a good 
approximation to an exponential and therefore, on the 
average, Golfer B should consistently score better than 
Golfer A. · 

So far, we have established that one of the best ways to 
improve a golfer's score is to maximize the distance 
achieved with each club for a given angle of divergence 
which implies a certain norm of accuracy. Now the ques
tion, "How does an individual maximize the distance 
achieved for this particular physical attributes?" This 
question is of course different for each individual golfer; 
however, there are certain factors which are common to 
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a good golf shot, and these can be explained in terms of 
physical principles. 

The first of these factors is the club swinging phenome
non and its relationship to Newton's Second Law and the 
Conservation of Energy. Recalling Newton's Second Law 
of Motion for rotating bodies, which is: 

T=Ia (1) 
where 

T = torque 
I = moment of inertia 
a = angular acceleration 

we can see that the torque produced by the golfer is equi
valent to the product of the inertia of the club ( and 
body) "'1nd the angular acceleration of the first his body 
'and then the club head. From an energy point of view, the 
work of the system can be derived from equation ( 1) and 
expressed as 

W=Td0=I wdw (2) 
where 

w = angular velocity 
® = angular distance (angle) 

for a constant moment of inertia, the total work may be 
expressed as 

W=l/2 lw 2 =~K.E. (3) 
which for angular units is defined as the change in kinetic 
energy. In words, these equations state that as the golfer 
swings the club he develops a torque which moves the club 
through an arc and thus produces an increase in kinetic 
energy. As the club head strikes the ball, this kinetic ener
gy is transferred at first into strain energy within the ball 
and then back to kinetic energy of the ball in flight. This 
energy is gradually lost through friction until the ball 
comes to rest again and has zero energy. 

In order to maximize the distance in flight of a properly 
struck ball, the angle of departure (divergence) and •tra• -
jectory are important, but these factors are fairly constant 
for a given club. The only applicable remaining factor is 
the acceleration of the golf ball immediately after impact. 
Recalling equation (3), this implies that the energy trans
fer be made as efficient as possible. Now recall the overall 
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system of the golfer, club, and ball. As one means of mak
ing the system most efficient, it would be desirable to 
have a complete transfer of energy generated by the body 
through the club to the ball. This, however, is an ideal sit• 
uation and is not practical because of an impedance match 
between the golfer and the club which will be discussed 
later. It should be sufficient at this time to realize that the 
follow through which is presented as typical of the good 
golfer would not be possible if there was a complete trans
fer and the follow through is actually a necessary way of 
dissipating the excess energy. Another way of increasing 
the efficiency would be to match the mass of the club head 
with the mass of the ball and since the ball weighs ap
proximately 1.62 ounces, this would require a very light 
club head. Again, this is impractical because of the im
pedance match, hut from a common sense viewpoint, the 
club head would have to be considerably smaller which 
would present obvious problems. 

Looking hack to equation ( 1), one of the most practical 
ways to increase distance is to increase the amount of 
kinetic energy or to increase the torque produced. To do 
this, the moment of inertia must be minimized while the 
angular acceleration is maximized. To decrease the mo
ment of inertia, the club is tucked as close to the body as 
possible during the first part of the swing to compact the 
mass and centralize the center of gravity. This is equiv
alent to tucking the right elbow described in a "how to" 
book. The acceleration is increased basically by a harder, 
more powerful swing by the golfer. 

There remains a final factor which, as mentioned be
fore, Dr. Harris calls the impedance match between golfer 
and club. This match is essentially a proper choice of the 
combination of three characteristics of the golf club. These 
characteristics are the weight of the club head, the length 
of the shaft and the shaft flexibility . Again, this is a very 
personal matter and is associated with the physical make
up of the individual. The objective in choosing these char
acteristics basically involves insuring the comfort of the 
golfer while maximizing the energy transfer capabilities 

(continued on page 20) 
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Golf 
(continued from page 19) 

of the club by complimenting his strengths and weak
nesses. For instance, if the golfer has relatively weak 
wrists then a stiff shaft would make it extremely hard for 
the g~lfer to produce a large torque and still hit the ball 
accurately. Therefore, to alleviate this problem, a more 
flexible shaft is used providing help to the golfer by pro
viding tuned resistance to the swing. 

Therefore, there are a variety of ways in which to in
crease the distance of each shot but it should be strongly 
emphasized that just an understanding of the phenomenon 
does not make a good golfer. As a matter of fact, this en
tire theory is based on the assumption that within reason
ably flexible limits, the golfer hits a particular shot the 
same way every time. In essence, there is no substitute for 
practice and the major point is that once one has achieved 
the basic minimum, then and only then will his game be 
significan!!y improved by application of Dr. Harris' 
theory. 

It is an interesting fact and a true indication of, this 
theory's merit that in the last 5 years manpfacturers have 
relied less and less on the state of the art intuitive ap
proach to the design of their golf equipment. Instead, they 
have begun to apply engineering principles to their design 
and have significantly improved the quality and perform
ance of this equipment. As another testimony to this 
theory, he has 15 trophies from league play and has been 
the winner in the city tournament's. A flight several times. 
Last year he placed in the top three in the championship 
flight. 

In closing, it's not who wins or loses-it's not even how 
you play the game-it's who ya link to the links. "" 

N .E. F acuity 
( continued from page 13) 

THOMAS F. PARKINSON is a Professor of Nuclear En
gineering coming to the University in October 1967. He 
received his B.S. from Auburn University in 1947 and his 
Ph.D. from the University of Virginia in 1953. His area 
of specialization is reactor physics, neutron physics, radia
tion instrumentation, and activation analysis. Dr. Parkin
son is a member of Sigma Xi, American Nuclear Society, 
American Physical Society, New York Academy of Sci
ence American Association for the Advancement of Sci
ence: Tau Beta Pi, Phi Kappa Phi, and Omicron Delta 
Kappa. He was the past Chairman of the Nuclear Engi
neering Department. 

TADEUSZ J. SWIERZAWSKI is a visiting Associate Pro
fessor of Nuclear Engineering. He came to UMC from 
Silesian Institute of Technology in Poland where he was 
head of the Nuclear Engineering Division. His area of spe· 
cialization is in Nuclear Reactor Theory. He received his 
M.S. from Technical University of Wroclan, Poland in 
1950. His M.S. from MIT in 1962 and his Sc.D. in 1963 
from Silesian Institute of Technology. Dr. Swierzawski is 
a member of American Nuclear Society, Sigma Xi, Polish 
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Society of Theoretical and Applied Mechanics, and New 
, York Academy of Sciences. As an interesting note, Dr. 
Swierzawski can speak Polish, Russian, German, and En
glish. 

DARROL H. TIMMONS is an assistant Professor of Nu
clear En"ineering and Mechanical and Aerospace Engi
neering, ~oming to UMC in Sept. 1968. He received his 
B.S. M.S., and Ph.D. from Kansas State University in 63, 
66, and 69. He spent a year at Kansas State as an instruc
tor. His area of specialization is in Neutron and Thermal 
Radiation Transport, Neutron Radiography, and Applied 
Mathematics. Dr. Timmons is affiliated with American So
ciety for Engineering Education, American Institute of 
Aeronautics and Astronautics, American Nuclear Society, 
and American Association for the Advancement of Sci
ence. He is a member of Sigma Tau, Tau Beta Pi, Phi 
Kappa Phi, and Sigma Xi. 

ALEXANDER P. TURNER is a special consultant to the 
Nuclear Engineering Department. His office is in Ellis 
Fischel Hospital, at Columbia, where he is head of the new 
Radiation Physics Department. He came to Ellis Fischel 
from the University of Texas, M.D. Anderson Hospital and 
Tumor Institute in 1972. He received his B.A. from West
mar College in Le Mars, Iowa in 1963. His M.S. and 
Ph.D. were conferred by the University of Oklahoma in 
1967 and 1971. Dr. Turner is a member of Health Physics 
Society, American Association of Physicists in Medicine. 
At present he has several students doing graduate work 
under him at Ellis Fischel but he says that the only prob-

"' lem is that he cannot devote too much time because of a 
heavy patient load. 

JAMES R. VOGT is an Associate Professor of Nuclear 
Engineering coming to UMC in July 1969. He received his 
B.S. from University of Michigan in 1962 and his Ph.D. 
from University of Kentucky. Before coming to UMC he 
was Senior Nuclear Chemist at Battelle Memorial Institute 
in Columbus, Ohio. His areas of specialization include ac• 
tivation analysis, neutron and x-ray radiography, irradia
tion effects, x-ray fluorescence analysis, and processed ra
dioisotopes protection. Dr. Vogt is a member of American 
Chemical Society, American Nuclear Society, American 
Association for the Advancement of Science, American In
stitute of Biological Science, and Sigma Xi. "" 
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HISTORY'S GREAT 

ENGINEERS 

Josiah Gibbs: 
The Quiet Titan 

BY RON MOORE 
M.E. GRADUATE STUDENT 

Josiah Willard Gibbs was the greatest American 
scientist of the 19th century. Few men have accomp
lished more and received less recognition than he. It was 
to be fifty years after the publication of his work be
fore mankind recognized the magnitude of this work. 
Gibbs established the fundamental concepts for the de
velopment of our iron and steel industry, our heavy 
chemical industry, the sophistication of the internal 
combustion engine, chemical synthetics such as as'.ro 
turf, the frozen food processing industry, and many 
thousands of other products that man has been able to 
develO{} efficiently because Gibbs provided the en3i
neering theory. 

Gibbs published his greatest work in 1876. If one ex
amines that period of history, an interesting paradox 
develops. The fifty years following 1876 was an age 
of invention and individual brilliance in the fields of 
sc'ence and engineering. This period saw the comple
tion of the trans-Atlantic cable, the "Web Printing 
Machine" (25,000 sheets an hour on a cylindrical 
press), the Carliss engine (1600 horsepower), the Bell 
"telephone", mass production, the automobile, and the 
Wright brothers, to name only a few. How is it that 
Gibbs' contribution, which has meant so much to th~ 
world, could have been obscured and ignored in this 
age of industrial revolution? To answer this ques:ion, 
one must examine the background, the genius, and the 
character of Josiah Willard Gibbs. 

Gibbs was born in New Haven, Connecticut, on 
February 11, 1839. His father, of the same name, was 
a professor of theology at Yale University. Gibbs was 
the last of a line of six generations of college graduates 
dating back as early as 1634 in America. Eight of Gibbs' 
ancestors graduated from Harvard, three from Yale, 
and two from the College of New Jersey (Princeton). 

Gibbs entered Yale in 1854 at the unusually early 
age of fifteen. As an undergraduate Gibbs earned re
markable scholastic honors. He won prizes in Latin, 
Greek, English and Mathematics, was selected as a 
member of Phi Beta Kappa, received a $120 scholar
ship toward graduate school, and at commencement 
was given an award simply for winning the most 
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awards. In 1858 Gibb's become the first graduate stu
dent in the "Science of Engineering". After five years 
of study, Gibbs become the first in Yale's history to 
receive a Ph.D. in engineering. He was also the first 
American to do so as Yale was the first school in 
America to award doctorate degrees. 

Gibbs' genius first became apparent when he was 
in graduate school. During this period he was troubled 
by severe headaches. After consulting with his family 
physician, he was advised he needed glasses. Rather 
than see an optometrist, Gibbs read several books on 
diseases of the eye. He diagnosed his ailment as astig
matism, and using his knowledge of physics and optics, 
he instructed an oculist to prepare lenses from his own 
prescription. For the rest of his life, he was never again 
bothered by headaches or eye strain. It is interesting to 
note that the first comprehensive medical treatise on 
astigmatism didn't appear until several years later. 
Gibbs had solved his problem; he wasn't especially 
proud of his accomplishment nor did he consider it 
extraordinary. He was twenty-one. 

With his degree Gibbs was welcomed as a tutor at 
Yale. He accepted a three-year contract, excited about 
teaching mathematics. However, Yale at that time had 
an unusual rule that a tutor could teach any course 
that he had mastered as an undergraduate. Gibbs' field 
was mathematics, but he has mastered Latin also. As 
a result he was assigned to tutor Latin for two years 
and was not allowed to tutor mathematics until his last 
year. Yale is a great institution but not infallible. Gibbs, 
who was to become the greatest mathematician in 
America, tutored Latin while Tracy Peck tutored 
mathematics. Ironically, Peck was later to become the 
head of Yale's Latin Department. 

When his contract with Yale expired, Gibbs went 
abroad to study under the great masters of his day. In 
August of 1866, he enrolled in both the College de 
France and the Sorbonne. His schedule included courses 
in the mathematical theory of heat, rational mechanics, 
celestial mechanics, elliptic functions, and J. Liouvilles 
course in statistical mechanics. This schedule called for 
sixteen hours of lectures a week all in courses at the 
post-doctoral level. Gibbs also found time to visit the 
leading French scientists of the day and to read and 
study the mathematical papers of Simeon Poisson, Au
gustin Fresnel, and Augustin Gauchy. However, despite 
Gibbs' mental capacity, the workload proved to be too 
much and his doctor ordered him to rest. 

After a winter and spring on the Rivera, Gibbs 
traveled to Germany where he enrolled in the University 
of Berlin and later at Hiedelberg University. He studied 
acoustic, least squares, probability equations and mathe· 
matics. 

Gibbs returned to New Haven in 1869. About 1870 
word came from england that Cambridge University 
would soon establish a "university laboratory" and 
name a "professor of physics," neither of which had 
existed before. Also, Harvard had a new president who 
was interested in shifting the traditional curriculum to 
the newer trends in literature and science. Perhaps un
der the influence of Cambridge's appointment of James 
Clerk Maxwell to the newly created chair of physics, 
Yale followed suit. The following notice appeared in the 

( continued on page 22) 
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The Quiet Titan 
CONTINUED 

minutes of the corporation of the University: Mr. Josiah 
Willard Gibbs, of New Haven, was appointed Profes
sor of Mathematical Physics, without salary, in the 
Department of Philosophy and the Arts". Gibbs was to 
be a full professor and department chairman at Yale 
for ten years before he received a single penny in salary. 

Gibbs began work on his most significant paper "On 
the Equilibruium of Heterogeneous Substance" shortly 
after accepting his position at Yale. He began his paper 
by stating the first two laws of statistical mechanics 
(thermodynamics). Then with terse mathematical rigor, 
he leaped entirely into the unknown. Gibbs, in effect, 
developed the modern theory of thermodynamics. 

Without Gibbs' work man may have developed ef
ficient engines and valuable chemical processes. But to 
do so engineers would have had to design an engine, 
build it, evaluate its performance, and then repeat the 
entire process many times to obtain the desired engine 
characteristics. Chemists would have had to mix literally 
millions of combinations and evaluate each one to de
termine its qualities. All of man's progress would have 
been based on empirical data. To forge ahead, man
kind would have had to utilize the laboriously slow, 
expensive, and tedious process of trial and error by 
experiment. 

what Gibbs gave to science was an accurate method 
of predicting such things as engine parameters, 

characteristics of chemical substances, rates of reaction, 
and chemical equilibrium without having to experiment. 
Gibbs' paper outlined his entire theory for computing 
the aforementioned items purely as mathematical mod
els. Waldemar Kaempffert wrote that "As a result of 
Gibbs' work, a chemical engineer can now predict what 
state a substance can assume and under what condi
tions. He can also predict how the states can be ob
tained with the utmost economy of energy." In his 
biography of Gibbs, Benedict A. Leerburger stated: "In 
the past scientists referred to only three coordinates 
when plotting the working of heat engines-tempera
ture, pressure, and volume. Gibbs added two additional 
properties, energy and entropy." Temperature, pressure 
and volume are experimentally measured quantities. 
Energy and entropy were the concepts that guided man 
out of the labors of experiment and introduced him to 
the revelations of thermodynamic theory. 

Since Gibbs' death four Nobel Prizes have been 
awarded for work done while exporing his concepts. 
His work was so advanced that NASA scientists work
ing on our Apollo Space Program have sought out 
Gibbs' eighty-year-old papers to check some areas that 
still haven't received adequate research. 
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Although the value of his work was immeasurable 
and his personal genius equalled that of Newton and 
Einstein, Gibbs remained obscure for most of his life. 
This obscurity is due in part to the nature of the man 
and his particular type of genius. 

Early in life Gibbs refused to take a stand on contro
versial issues. His father was a professor of theology 
at Yale and many Sundays after church he would in
vite stimulating and intelligent colleagues to his home 
for discussion. Whenever the conversation turned to 
argument or debate about war, politics, sexual emanci
pation or University policies, Willard would excuse him
self and retire to his room. 

As is the case with many brilliant men of science, 
Gibbs was incredibly brief and concise in both his 
speech and writings. This trait contributed to his ob
scurity. Nowhere is Gibbs' brevity of speech more ap
parent than in his thirty-two years of attendance at 
Yale's faculty meetings. Only once in his entire tenure 
did he feel it necessary to speak at a meeting. The fac
ulty was engaged in a tiring debate about whether they 
should offer more language courses and fewer mathe
matics courses or vice-versa. During a lull in the debate, 
Gibbs rose from his chair and captured the attention 
of his astonished colleagues. He spoke four words: 
"Mathematics is a language!" 

Another example of Gibbs' brevit~ concerns Will_iam 
Ostwald, a young German chemist. Ostwald reahzed 

the importance of Gibbs' work and decided to condense 
and translate into German Gibb's great paper. As he 
read the paper, however, he realized that it was im
possible to condense because "it was already written in 
a flaming line of concentration". 

When Gibbs wrote, he wasted not a word. He most 
certainly would have received greater fame had he 
chosen to simplify his work to a less demanding in
tellectual level. As is was, he had no peers in America 
and of all the great scientific minds in Europe, there 
were only one of two who could match Gibb's genius. 
James Clerk Maxwell understood the implications of 
Gibbs' work and raved about it to his colleagues and 
students in Europe. However, Maxwell died three years 
after the publication of Gibbs' greatest work. On Max
well's death a member of the Connecticut Academy of 
Arts and Sciences said "only one man ever lived who 
could understand Gibbs' papers, that was Maxwell and 
now he's dead." 

One of Gibbs' students once suggested to Gibbs that 
his work could be restated in a form to make it more 
widely useful. Gibbs replied "What is the good of that? 
It is complete as it is." This point of view separates 
the great imaginative genius of J. Willard Gibbs from 
the person who continually over-simplifies for the sake 
of use. Gibbs desired completeness as exact and simply 
as could be stated. He cared very little for the possible 
recognition obtainable by generalizations and simplifica
tion. Albert Einstein once said of Gibbs that he was 
"one of the most original and important creative minds 
in the field of science America has ever produced. 
Gibbs is perhaps best known for his obscurity." 
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Josiah Willard Gibbs died on April 28, 1903, at the 
age of sixty-four. Just prior to his death his good 

friend and colleague Professor Hubert Anson Newton 
had died. Gibbs was asked to deliver a tribute to his 
friend at a meeting of the Connecticut Academy of Arts 
and Sciences of which both were members. In his speech 
Gibbs revealed a great deal of himself. It is said that in 
selecting a gift one should give something he himself 
would like to receive. I believe Gibbs followed the same 
reasoning in paying homage to his friend. Gibbs made 
the following tribute: 

" . . . But these papers show more than the 
type of mind of the author; they give no un
certain testimony concerning the character of 
the man. In all these papers we see a love of 
honest work, an aversion to shams, a caution 
in the enunciation of conclusions based on un
certain premises. He was never anxious to add 
one more guess on doubtful matters in the 
the hope of hitting the truth, or what might 
pass as such for a time, but was always ready 
to take infinite pains in the careful testing 
of every theory. With all these qualities was 
united a modesty which forbade the pushing of 
his own claims and desired no reputation 
except the unsought tribute of competent 
judges." 

No words better characterize Josiah Willard Gibbs 
than those he spoke in remembrance of a friend. ... 

FUTURE SHOCK 

( continued from page 15) 

source in the form of UF 6 • The process works on an as
sembly line basis by cutting, leaching, drying, concentra
ing, distilling and purifying the "old" fuel. The results 
are measured in cladding which is stored in underground 
vaults, high energy wastes of Pu and Np which are stored 
in high integrity aqueous vaults, low energy wastes and 
of course the new fuel, which in a gaseous state of UFG is 
stored in cylinders for shipment back to the owner. 

Besides the initial impact of reprocessing, the students 
learned first-hand from host Richard Fine, the problems 
which face us every day in the area of "hot" waste storage 
and disposal. 

The next day represented the last leg of the journey and 
was spent at the Argonne National Laboratory in subur
ban Hinsdale. The lab, operated by the University of Chi
cago under contract with the AEC proved to be of great 
interest as it is the sight of the world's largest synchrotron 
as well as the home of several of the world's largest parti
cle accelerators, all of which were observed by the group. 
The material learned at Argonne differed substantially 
from Dresden as the former represents research and the 
latter, power. Students not only had the opportunity to ob
serve the hardware but were able to discuss the biological 
research which is being conducted with the use of the 
atom. 

For those outside the formal engineering field, mention 
of the "atom" has generally provoked fear and uneasy an-
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ticipation as most citizens have been able to relate to only 
one object-the bomb. However, the lesson learned by 
these Nuclear Engineering 220 students was that although 
the atom continues to be the main deterrent to war in a 
very awesome way, its peaceful utilization and develop
ment holds for man an unending abundance of resources 
which promises a better life in the 21st century. ... 

ST. PAT'S WEEK 

( continued from page 10) 

students will be honored by the College of Engineering for 
utilization of both their scholastic and leadership abilities. 
Included in this category will be the presentation of 
awards to the outstanding freshman, sophomore, and sen
ior students within the College of Engineering. Also, the 
announcement of students from the College of Engineering 
who made Who's Who Among Students in American Col
leges and Universities will be released. 

The presentation of these awards will not only honor 
outstanding students and alumni, but will also provide stu
dents the opportunity to meet other outstanding students, 
faculty, and alumni, both past and present, from the Col
lege of Engineering. 

The traditional Green Tea will be held in the home of 
Chancellor Schooling on Francis Quadrangle. The tea will 
be held from 2 :00 to 4 :00 p.m. on Saturday, April 14, 
1973. Presented by the Engineers' Club with the assist
ance of the Engineering Wives Club and faculty wives, the 
Green Tea will be host to faculty, alumni, speakers and 
guests for the St. Pat's festivities, and all engineering stu
dents and their dates. 

The tea will give students the opportunity to meet Presi
dent and Mrs. Ratchford, Chancellor and Mrs. Schooling, 
Dean and Mrs. Kimel, and other distinguished guests who 
are able to attend. Everyone is welcome to attend and 
socialize. 

The annual St. Pat's Ball will once again cap the festiv
ities as the high point of the week. The Ball will be held 
on Saturday, April 14, 1973 from 8 :30-12 :00 midnight at 
the Tiger Hotel. Music will be provided by March Hair. 

The Ball features the crowning of the Queen of Love 
and Beauty by St. Patrick. The selection will be made 
among five finalists previously selected by the engineering 
students. At the time of the crowning, Kay Williams will 
retire as reigning queen. ... 

ATTENTION E.E. 'S 
Have you done anything-I mean as far as projects of 

any sort suitable for public display? Why don't you try 
to get some credit (money) for it? If you even think 
you have something worthwhile contact the Chairman of 
E.E. Lab Exhibits, Tom Siedhoff, 474-6553. 
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Dean W. R. Kimel; College of En-
- gineering, University of Missouri

Columbia, was the featured speaker 
for the recent joint engineering honor 
societies banquet. It was held in the 
Large Ballroom of the Memorial Stu
dent Union at 6 :30 p.m. Friday, De
cember 1, 1972. 

Brian E. Reynolds, president of 
Tau Beta Pi, served as master of 
ceremonies; Dr. Jack W. Morgan, as
sistant dean of engineering gave the 
invocation. 

Following are the new actives, pre
sented at the joint engineering honor 
societies banquet. 

Tau Beta Pi 
Jack Davis, Dennis Feist, R. M. 

Unnikrishnan, Rodney Fisher, Will
iam Briner, John Hotrabhavananda, 
Mark Gonnerman, Alvin Day, Mich
ael Goodman, David Beaman, James 
Dobbins, Lawrence Hansen, Aslam 
Kassimali, Antone Kusmanoff, Lance 
Powell, Richard Smith, Michael Britt, 
Robert Taylor, Somchai Anguvorakul, 
William Masters; John Finnell, Ray
mond Williams, Mark Hall, Dale 
Young, Ron Easter, Stephen Quick, 
Robert Bolinger, Lawrence Maxwell, 
Bruce Lutz. 

Alpha Pi Mu 
( Industrial Engineering) 

James Colligan, Ronald Keith 
York, Timothy D. Finnell, Laurence 
J. Laning, Terry Lee Wolfe, and D. 
Michael Kaye. 

Eta Kappa Nu 
( Electrical Engineering) 

Sharon Eisenbeis, Ron Easter, 
Thomas Stevenson, Andrew M. Kertz, 
Terry Linda Sneed, Mike Goodman, 
Gary Thomas Brownfield, Alvin Day, 
John Finnell, Mike Bier, Tom Miller, 
William A. Brew, Antone Kusmanoff, 
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West of 

the Columns 

Todd Allen Brun, Scott E. Hender
son, Ernie J. Caine, David C. Hursig, 
Somchai Anguvorakul. 

Martin James Kehoe, a graduate of 
the College of Engineering, Univer
sity of Missouri-Columbia, has re
ceived the first instalment of his 
$700 Associated General Contractors 
of Missouri Graduate Scholarship. 

Kehoe received his B.S. degree in 
civil engineering fr-om UMC in De
cember 1972, and is currently en
rolled in Graduate School at the Uni
versity. He plans to receive his M.S. 
degree in construction-management 
in May 1973. 

During his undergradute years, 
Kehoe was active in many engineer
ing organizations which included the 
American Society of Civil Engineers; 
Chi Epsilon, honorary civil engineer
in~ society; Engineers' Club; and 
Tau Beta Pi, honorary engineering 
society. His cumulative grade point 
avera_ge is 3.05 out of a possible 4.0. 

Last summer Kehoe was a shelter 
survey technician for the Omaha Dis
trict of the Army Corps of Engi
neers. In the summer months of 1969, 
he worked in track construction for 
the Norfolk and Western Railroads. 

Kehoe is a graduate of Moberly 
High School and Moberly Junior Col
lege. 

The 1973 Midwestern American 
Nuclear Society (ANS) Student Con
ference will be held April 19 through 
April 21 on the University of Mis
souri-Columbia campus. 

About 170 registrants, represent
ing 28 colleges and universities in 16 

states, are expected to explore the 
conference theme, "Peaceful Uses of 
Atomic Energy." Sixty student tech
nical papers will be presented, cov
ering such areas as nuclear power 
production, medical applications of 
nuclear science, and nuclear science 
education. In addition, there will be 
invited speakers from government, in
dustry, and the University of Mis
souri-Columbia. 

The American Nuclear Society Ed
ucation Committee annually chooses 
the host campus from bids submitted 
by many U.S. schools. UMC's stu
dent chapter of the ANS and the 
nuclear engineering program were 
selected to host the 1973 Midwestern 
American Nuclear Society Student 
Conference. 

The fastest faculty in the U.S., and 
with trophies to prove it, are four 
chemical engineering professors at 
the University of Missouri-Columbia. 

For the second year in a row, the 
UMC four-mile relay team has won 
the Franklin J. VanAntwerpen Phys
ical Achievement Trophy donated by 
the University of Pennsylvania. This 
annual event, sponsored by the Amer
ican Institute of Chemical Engineers 
to encourage physical fitness in schol
ars, is open to chemical engineering 
faculty members of all U.S. colle3es 
and universities. 

Each team runs against the clock 
on its own campus. Here are the 
1972 winner and runners-up: 

University of Missouri-
Columbia 23 min., 13.7 se~. 
University of 
Wisconsin 23 min., 30.0 sec. 
University of 
Colorado 25 min., 7.3 s<>c. 
Ohio University 
(Athens) 26 min., 50.7 sec. 
The four faculty members from 

UMC's College of Engineering, with 
their individual times in parentheses, 
are : Dr. Richard M. Angus (5:37.9) , 
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D. L. E. Marc de Chazel (5:50.3), 
Dr. Richard H. Luecke ( 5 :38.0), and 
D . .J. Lloyd Sutter by ( 6 :07 .5) . 

Thl'ir ages range from 36 to 51. 

Dr. Roger C. Duffield, associate 
professor of mechanical and aero
space engineering, University of Mis
souri-Columbia, has been selected as 
a recipient of the 1973 SAE Ralph 
R. Teetor Award. 

Established in 1963 by a former 
president of the Society of Automo
t :.ve Engineers, this educational fund 
underwrites the cost of bringing to
gether outstanding young engineer
ing educators and practicing engi
neers at a weeklong national SAE 
meeting. 

Duffield was chosen on the basis 
of his academic training, teaching and 
research experience, and extra cur
ricular interests and activities. He was 
a guest of the SAE at its Automotive 
Engineering Congress and Exposi
tion held January 7-12, 1973, in De
troit, Michigan. 

As a feature of this SAE annual 
program, Ford Motor Company acted 
as host-for-a-day to the Teetor award
ees, providing special tours of its en
ginee-J'irrg and research departments. 
In addition, the awardees were in
vited to attend all SAE technical 
sessions, forums, and the society's 
annual banquet. 

For three years in succession, the 
Ralph R. Teetor Award has been 
made to UMC mechanical and aero
space engineering faculty members. 
Previous recipients were associate 
professors David E. W ollersheim and 
William Carson. 

Currently Duffield is doing re
search on the parametric stability of 
stiffened structures. He is also study
ing the fatigue and vibration charac
teristics of a composite three-span 
bridge in southeast Missouri; the 
project is sponsored by the Missouri 
State Highway Department and the 
Federal Highway Administration. 

Dr. Robert M. Eastman, professor 
of industrial engineering, University 
of Missouri-Columbia, presented his 
paper, "An Automated Review Lec
ture on Project Economic Analysis," 
at the annual meeting of the Amer
ican Institute of Decision Sciences, 
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New Orleans, La., November 1-4, 
1972. 

The paper describes an automated 
lecture in engineering economy for 
those preparing for the state-admin
istered examination for licensing as 
professional engineers or engineers
in-training. It is one of a series of 
fifteen automated lectures on these 
examination subjects. 

Dr. Ralph Luebbers, UMC profes
sor emeritus of chemical engineering, 
assisted in the preparation of the 
automated lecture. 

The Missouri Construction Indus
try Advancement Fund of the As
sociated General Contractors of Mis
souri has provided over $6,700 in 
scholarship funds for the 1972-1973 
school term. At the College of Engi
neering, University of Missouri-Co
lumbia, five students currently en
rolled have been awarded scholarships 
from these funds. 

L. J. "Jim" Kissick, III, was 
awarded the Associated General Con
tractor's Morris E. DeWitt Memorial 
Graduate Scholarship of $1,100. Kis
sick received his B.E. degree in civil 
engineering from the UMC College of 
Engineering in December 1972. Dur
ing the fall semester of 1972, he was 
dually enrolled as a graduate student. 
After receiving his master's degree 
in civil engineering with a major in 
construction-management. Kissick 
plans to continue working in the con
struction industry. 

Louis F. Jantzen was awarded the 
AGC Senior Scholarship of $450. 
.T antzen will receive his B.S. degree 
in civil engineering from the UMC 
College of Engineering in May 1973. 
He plans to receive his M.S. in civil 
engineering with a major in con
struction-management in May 1974. 

Frank E. Mcinerney received the 
AGC Junior Scholarship of $450. He 
attended Meramec Community Col
lege for the spring term of 1971, and 
is now a jun~Qr IJ-t the- University of 
Missouri-Columbia. After receiving 
his B.S. degree in civil engineering, 
he intends to earn a master's degree 
in civil engineering with a major in 
construction-management. 

Bernard J. Pointer, presently en
rolled in the C.E. department was 
awarded a Missouri Construction In
dustry Advancement Fund Freshman 
Scholarship of $1000. 

PROFESSIONAL 

DIRECTORY 

RADER AND ASSOCIATES 
ENGINEERS AND AROllTECTS 

The First National Bank Building 

Miami, Florida 33131 

DeSoto B. McCabe, P. E. 
Telephone 371-3551 

PUBLIC UTILITY ENGINEERING SERVICES 
• Electric Power • Pollution Control 
• Water Supply • Community Planning·., 

• Studies and Reports 
BLACK & VEATCH 

consulting engineers 
1500 Meadow Lake Pkwy./ Kansas City, Mo. 

DENVER • DALLAS • ORLANDO • SAN FRANCISCO 
NEW YORK • WASHINGTON, D. C. 

RUSSELL & AXON 

ENGINEERS-ARCHITECTS 

Environmentol-Civil-Ar~hitectural 
Structural-Mechanical-Electrical 

408 Olive St., St. Louis, Mo. 63102 
P.O. lox 1431, Daytona leach, Fla. 

Sverdrup & Parcel and 
Associates, Inc. 

Consulting Engineers 
Bridges, Structures, Highways, 
Building Design; Industrial, 
Utility, Power Plant Engineering 

800 N. 12th Boulevard 
St. Louis, Missouri 63101 

Wm. H. Klingner & 
Associates 

PROFESSIONAL ENGINEERS 
Specializing In 

Drainage, levee District and Municipal Work 
Waterworks, Sewage, Street Improvement 

617 BROADWAY QUINCY, ILL. 62301 
Phone 223-3673 

GEORGE E. BUTLER & ASSOCIATES, INC. 
Consulting Engineers 

Sanitary Seweroge--Water-Storm Drainage 
Airports-Roadwoys-Parking Facilities 

Swimming Pools and Recreational facilities 
Residential, Commercial & Industrial Development 

Mechanical and Electrical Systems 
114 West Tenth Street, Kansas City, Mo. 6410S 
4220 Johnson Dr., Shawnee Mission, Kan. 66205 
1611 Rosewood Dr., Jefferson City, Mo. 65101 

Telephone: 816-421-2808 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • PLANNERS 

1139 Olive Street• St. Louis, Mo. 63101 

(314) 421-1476 

Lexington, Ky., ft. Worth, Texas 
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BUl.l.arney 

A Tale of 

Changing Loves 

or 

solongslip~tick 

Twas four years past and early spring 
When Deci first my heart did ring. 
I gazed upon her filled with awe, 
And there at first could just withdraw 
Within myself to contemplate 
The mysteries of how my fate 
Would change because she came to 

me, 
And filled my youthful soul with glee. 
Her skin was white as fresh strewn 

snow. 
Her measurements were just below 
The point perfection I thought then, 
And knew my love would never end. 

I touched her tenderly at first, 
But soon progressed to where my 

thirst 
Increased to just manipulate 
Her body at a rapid rate. 
Through hard pressed times I must 

confide 
That Deci seldom left my side. 
For hours upon her I would gaze, 
While wand'ring through the sham-

rock maze. 
But then one day in Brady C. 
I came across Hewletta P. 

Her skin was black as jasper new, 
And face possessed a redish hue. 
I'd often heard my friends give 

praise, 
"She satisfies a thousand ways." 
I coveted her at first sight, 
And fantasied the sheer delight 
Of making her face come alive, 
Though I knew she was 35. 
Hewletta's now too rich for me, 
But someday mine she'll surely be. 
And through the unknowns we will 

fly. 
Besides-she makes a ten slot pi. 

Page 26 

Jim Mazzei 
E.E. '74 

ROMANCE AND DRAMA 
As you reqiember from last 

month, Eddy Current and Anne Ion 
met at the dissipation function where 
on the Wheatstone Bridge Eddy was 
proclaiming his acute oscillations for 
Anne. Here we continue our story: 

Alas, there was also in this cavity 
a mean dipole who was resolved to 
marry the beauteous Anne, using 
coercive force if necessary. Having 
followed Anne and hearing mur
muring of love he went Pi-ied 
with fury, and crept steathily upon 
the couple with velocity V, his joules 
drooling with the bestial erg that 
moved him. 

"LC Schmidt!" cried Anne. 

"What the infra-red are you doing 
here, you flat-bottomed vial villan?" 
demanded Eddy as the situation 
grew tensor. 

Schmidt advanced to choke the 
beautiful coil; Eddy offered resist
ance (R) and his capacity (C) for 
absorbing the charge (Q) but LC 
suffered little lost work content in 
knocking Eddy out to infinity with 
a severe blow on his negative charge. 
Eddy so upset the villian's equilib
rium that he was converted into 
cosmic radiation and vanished in 
the realms of space, leaving Eddy 
the resultant vector in the combat. 

Old Cation, attracted to the spot 
by Schmidt's oxidation beamed upon 
the young dipole. "Brave young 
lad," he emitted. "You have satisfied 
the boundary conditions and by the 
theorem of uniqueness you are the 
only one for my daughter." 

"Our love will not be transient," 
said Eddy as he formed a closed 
circuit about her. 

"Darling we will raise a one para
meter family of second order in
finitesimals," murmured Anne Hap
pily, as time T approached e ... 

"" borrowed from the WISCONSIN 
ENGINEER 

"" A bachelor C.E. told the com-
puter dating service that he wanted 
someone small, who likes water 
sports, formal dress and doesn't 
talk too much. He drew a penquin. 

Shamrocl 

Dear Editor, 
As all of the loyal brothers and 

sisters of Saint Pat know, the sham
rock is the symbol of an engineer; 
but since when is an off green fluor
escent one a fitting symbol? 

I'm sure all of us have heard of 
this symbol of engineering knowl
edge referred to in a variety of ways. 
But one such way that particularly 
affected me recently was told as a 
true story. A little girl, upon seeing 
our neon wonder, inquired of her 
father, "Daddy, is that where they 
make Girl Scout cookies? 

Of course they don't produce Girl 
Scout cookies there, but I have often 
wondered if the real purpose of this 
sign isn't just to support the air con
ditioner that rests upon it. 

Isn't our campus already ugly 
enough so that this piece of garbage 
from a bygone age could be elimi
nated? So this year when St. Pat's 
week comes let us try to convince the 
Aggies that this sign is really valuable 
so instead of losing our bent they 
will take our neon shamrock, and 
then let them keep it-after all isn't 
a gaudy neon shamrock more apropos 
to an Aggie than an Engineer? 

(Signed) Tim Mulkey 
I.E. '73 

Readers may send replies to this let
ter or comments on other subjects to: 

Editor, Missouri Shamrock 
UMC College of Engineering 
Engineering Building, 
Columbia, Missouri 65201 
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In less than thirty years, around the year 2000, our population will grow from 
210 million people to over 300 million people. Three people for every two of us now! 

It means we must all work doubly hard today to preserve for future generations 
our many natural resources that we have taken for granted. The Corps of Engineers, for 
example, is responsible for planning, development and management of our nation's 
principal water resources. 

If you "put yourself in this picture" you can identify with the kinds of things we 
do. This is Deer Creek Dam and Reservoir in Ohio, part of a coordinated system of flood 
protection in the Deer Creek and Scioto and Ohio River valleys. Water stored in the 
lake is used for conservation and released downstream for augmenting low flows. During 
the first full year of operation almost one million visitors used the recreational facilities 
which are provided in the reservoir area for boating, water skiing, swimming, fishing, 
picnicking, camping, hiking, hunting and sightseeing. 

The project is typical of many the Corps of Engineers will design and complete 
during the next few years. 

Want to put yourself in this picture? Career opportunities with the Corps of 
Engineers go beyond water resources alone. We work in modern construction, engineer
ing design, systems analysis, computer technology & R&D-these are just a few of the 
other areas where you can build a career of total involvement, achievement and satis
faction with the world's largest engineering/construction organization. 

Interested? Write for our new brochure describing the challenges awaiting 
civilian engineers with the Corps of Engineers. Department of the Army, Washington, 
D.C. 20314 Equal opportunity employer CORPS OF ENGINEERS 
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Engineer, which 
do you want ... 
field or desk? 
Westinghouse 
offers both. 

Some of you fellows want to be 
where it's invented. Near a com
puter and a design desk. Fine. 
Westinghouse has one of the 
largest R&D operations in the 
country. And 112 plants here, 74 
abroad. 
But a lot of you want to get into the 
field. Fine. We're in everything 

from power plant startups to elec
tronic systems trouble-shooting. 
It's an extensive, diversified list. 
Hardhat country. 
You can be sure if it's 
Westinghouse. Write to George 
Garvey, Westinghouse Education 
Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

@ Westinghouse 



GALVANIZED STEEL has an 
"ELECTRIC FENCE" 
to keep corrosion out of your product 

The layer of zinc metallurgically bonded to steel in the 
galvanizing reaction is much more than just a skin deep 
barrier against rust. □ When the tough zinc coating is 
scratched, gouged or worn through, an electrochemical 
current fences the gaps and the zinc slowly sacrifices 
itself as it continues to protect the steel. This happens 
because, in the galvanic series, zinc is less noble than 
steel and will corrode sacrificially-fighting a stubborn 
delaying action against corrosion's attack. □ The zinc 
coating is bonded so firmly and uniformly to the steel that 
it is practically a part of the base metal and will with
stand any deformation that the steel can. Galvanized 
steel can be formed by virtually any metalworking opera-

APRIL, 1973 

tion and can be readily joined by welding or soldering. 
When fabrication involves cutting or drilling, zinc's "elec
tric fence" provides lasting protection to the exposed 
edges of the steel. □ Today, galvanized steel is available 
in finishes custom-tailored to suit your specific applica
tion. □ In addition, galvanized steel has the strength, 
hardness and heat resistance (up to 500°F) to protect 
your product's performance. 

NO OTHER MATERIAL GIVES YOU THE COMBINA
TION OF STRENGTH, CORROSION-RESISTANCE 
AND ECONOMY YOU GET FROM GALVANIZED 
STEEL. 

ZN•520 
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Take 
alesson 

from a tennis pro. 
A tennis champion's powerful backhand looks as smooth and 

unhurried as a ballerina's graceful bow. How's he do it? By being in 
the right position in plenty of time, 

"Remember this about the backhand," the pros advise. "Get both 
feet around pointing toward the sideline. And always mak~ sure the right 

foot's forward, so your body doesn't cramp your swing." 
Getting into proper position early is good advice for college seniors, too. 

Here's the first step: 
When companies interview on your campus, make sure they interview you. When 

The Timken Company representative stops by, don't let him go without seeing you. 
He'll fill you in on our work (maybe your work) with the aerospace, automotive, 

construction, chemical industries. Our openings in production, engineering, sales, marketing, 
finance, metallurgy. Our continuing expansion and modernization program. And 

our strict policy of promotion from within. 
So you won't get caught flat-footed when it's your turn to make your move. 

The Timken Company, Canton, Ohio 44706. 
Timken® bearings are sold around the world. Manufacturing in Australia, 

Brazil, Canada, England, France, South Africa and the U.S.A. 
An Equal Opportunity Employer (m/f). 

TIMKEN. 
REGISTERED TRAD~MARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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The Editors Battered Brain Rests ... 

Engineers and engineering students have been 
humbled in the past few years. Many engineering col
leges have suffered. The best, ours included, have not 
escaped unscathed but have remained strong and viable. 

In the post-Sputnik era, technology and physical 
science reigned, virtually unchallenged. Then midst a 
general economic lethargy, widely publicized unem
ployment among a small percentage of engineers ( our 
admittedly important and highly trained aerospace col
leagues) made many high school counselors and par
ents advise students not to study engineering. We feel 
this is unfortunate both for the individual and for 
society. 

Meanwhile, things are improving in the college of 
engineering, in classroom instruction, outside activities, 
curriculum choice and opportunities for the graduate. 
I would disagree with Tom Siedhoff who views the 
loosening of requirements and greater flexibility in the 
new curriculum as a blow to the quality of an engi
neering degree. See page 23 of this issue. 

Enrollment is picking up, but slowly; public im
ages are persistent. Should the college bask in reports 
of intense interviewing of graduates, impending short
ages of engineers, and improving public relations? Or 
should faculty and students look for a deeper implica
tion? Surely a society which through technology (the 
media) is aware of technology and technology's mis
takes is not going to accept without question, the gravely 
offered and obscurely phrased opinions of too-smug, 
self-assured scientists. 

We need "shirtsleeve scientists" and "hands-on" 
engineers, (in the fashion of G. W. Carver, or Burdicks' 
"Ugly American". We need people who can abandon 
their equations and hardware long enough to talk to 
other people, even people who can be of no apparent 
assistance to them. 

To the well-advised counsel of our own Dr. Paul 
Franklin to "Remember-at the end of every differ
ential equation, there.is hardware," we would add the 
advice of Einstein never to lose sight of people among 
one's differential equations. As for those who would 
abandon technology and completely revert to nature, 
we can only say "try it with an industrial society" and 
hope they don't. Some laymen are amazingly ignorant 
of engineering and some engineers are amazingly ignor
ant of anything outside of engineering. What is worse
they don't care! As long as this condition persists, we 
are in trouble. One of our alumni remarked that "if 
engineers have one shortcoming it is that they are 
lousy politicians". 

Engineers will increasingly be held responsible for 
the ultimate consequences of their efforts. If, in some 
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instances, courageous individuals had offered their pro
fessional objections before ill-fated projects were real
ized, they would have better served their society and 
their profession. (Some friends of ours probably felt the 
Shamrock was an ill-fated project. We were glad for 
their opinion, but also glad we didn't let it bother us 
too much.) 

This leads to a personal note. I could not end the 
year without a heartfelt thank you to all who made my 
year as editor very enjoyable and made it possible for 
the Shamrock staff to continue to improve the maga
zine. 

Every staff member made some valuable contribu
tion, and often at great personal cost and inconvenience. 
Their outstanding patience with the editor when we 
were learning "on the job" and were forced to make 
some tough editorial decisions rather precipitously, was 
very encouraging and deeply appreciated. One such 
decision was to postpone our coverage of Civil Engi
neering, Women in Engineering, and International Stu
dents till next year. In this way we hope to give better 
coverage both to these topics and to St. Pat's Week. 

Dean Kimel, Professor Beauchamp, Professor 
Dwyer, and Professor Swenson were especially helpful 
as were countless members of the faculty and staff of 
the college. We must single out Steve Brey, Jim Mag
danz and Mrs. Kelly O'Brien of the Journalism School 
whose help was invaluable to a journalistic novice. To 
Don Davis and the staff at American Press, many thanks 
for much help. Thanks also to my family and special 
friend for their indulgence of my constantly changing 
schedule, and their constant encouragement and sup
port. Friends must have wondered during the year if 
the editor was fanatic or merely frantic. At any rate it 
was great fun and a worthwhile challenge. We think 
student interest in the Shamrock has increased-sub
scribers now complain when they don't get their is
sues-and the course credit option on the Shamrock 
should give extra incentive to the hard-working staff 
members. 

A final thought that comes to mind is a modern 
end-of-semester sentiment expressed in the ancient 
words of Ecclesiastes 12: 12-

"And further by these, my son be ad
monished: of making many books there is no 
end; and much study is a weariness of the 
flesh." 
Well, now everyone can take a well-deserved break. 

Have an enjoyable summer. 
To next year's staff-especially Editor Loren 

Sprouse, Co-Editor Karen Dumm, and Associate Edi
tor Mike Lefevre-Good luck! and Erin go Bragh! 

ofarrg Romang, GJilor 
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ESTERN ELECTRIC REPORT 

COMPLIANT BONDING I l I - , 

H(A TE.O RAM /"" c=-~c-,> 
COMPLIANT MEMfsER 

lEAOS 
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When heat and pressure are applied to the compliant me
dium, it begins to deform around the gold-plated leads. 
Deformation of leads is controlled by the flow stress prop
erties of the medium. When the medium bottoms out, it 
stops the ram and the delicate metal parts are instantane
ously and permanently bonded without damage. 

Slightly magnified, the pencil points to a beam-leaded cir
cuit chip which has been bonded to 16 gold conductors 
that converge on it. Within the silicon chip are dozens of 
microscopic transistors, diodes, resistors. 

Greatly magnified, we can see gold beam leads projecting 
from a chip bonded to thin gold conductors on a thin 
ceramic substrate. 

A new and better way to bond integrated circuits. 

Engineers at Western Electric 's Engi
neering Research Center (ERC) and Allen
town Works have come up with a revolution
ary but simple solution to some very complex 
circuit bonding problems. It's called com
pliant bonding. 

As in other solid state bonding methods, 
heat and pressure are used to bond tiny inte
grated circuits to other components. (Some 
circuits have fifty or more delicate leads.) 

However, our process differs in a very 
important way. ERC researchers added a 
compliant or yielding medium between the 
energy source and leads being joined. On 
contact, the medium compresses and trans
mits an equal amount of controlled, predict
able bonding pressure to each lead. 

There are many advantages.Jo this new 
technique. 

First, it is more reliable. Under heat and 
pressure, the compliant medium spreads the 
bonding pressure to all the leads uniformly. It 
automatically compensates for surface and 
lead irregularities. Strong, reliable electrical 
connections are assured for every lead. 

It is also more versatile. We can now bond 
more than one circuit at a time, even with 
leads of different thicknesses or area widths. 
The compliant medium perfectly controls 

lead deformation in even the most compli
cated multiple bonding. It's no longer neces
sary to design and test complex bonding tools 
for each bonding job. 

Engineers at Allentown are working to 
apply the process to large-scale manufactur
ing. They have developed the first production 
machines using the process. These machines 
are now in growing use at Allentown and 
many other Western Electric plants. 

Conclusion: Compliant bonding is tech
nically and economically superior to other 
solid state bonding techniques. Combined 
with automated production, compliant bond
ing promises reliable, high-speed production 
of circuit packages. 

@ 
Western Electric 

We make things that bring people closer. 



Committee Chairmen Report, Judge Week A Success 

ST. PAT'S BOARD ... 
This year, Engineer's Week was 

a great success. The Gas Economy 
Run initiated the week on a note of 
ardent participation __ and fair wea
ther. The blizzard-like condition 
Monday was unable to keep one 
hundred people from attending Fac
ulty Fun and Frolics. With this sort 
of dedication, the rest of the Week 
could not help but be a tremendous 
success. The Queen skits, Bar-B-

Que and Honors Banquet were 
marked with large crowds. With the 
Ball being attended by many stu
dents and faculty, the Engineers had 
a fitting ending for an enjoyable 
week. 

This year's St. Pat Board num
bered about fifty-five and was forced 
to budget the money conservatively. 
Everybody put forth a lot of time 
and effort in working with their 
own and other committees. I was 

pleased with everyone and would 
like to commend the Board on a job 
well done. I would also like to thank 
the secretaries and the Dean's of
fice for the cooperation they con
tributed to the Board and the Week. 
I hope as much enthusiasm is 
shown in next year's week. 

Jerry T. Ortinau 
St. Pat's Board Chairman 

Engineering queen finalists pose with Governor Christopher Bond in his office. The occasion was the governor's signing 
of an official proclamation designating April 7-14 as Engineers' Week at UMC.-Photo by Horstkoetter 



PUBLICITY ... 
Many people of the State of Mis

souri are unaware of the School of 
Engineering on the Columbia cam
pus of the University. This year the 
Publicity Committee has made a 
whole-hearted attempt to shatter 
this ignorance. We contacted the 
media throughout the state hoping 
that we could make our Engineer
ing Week activities better known. 
We had several interviews on tele
vision and radio. Our best publicity 
was the signing of a proclamation by 
Governor Christopher S. Bond de
claring April 7-14, 1973 as Engi
neers' Week. We sincerely hope the 
people of Missouri and the students 
of the University have become more 
familiar with the School of Engi
neering because of our efforts. 

Erin Go Bragh 
Stanley F. Ebersohl 
Publicity Chairman 

GAS ECONOMY RUN ... 
The 1973 Engineering Gas Econ

omy Run was a success again this 
year. Although we are sorry to an
nounce that those participants who 
were listed as lost last year are still 
missing, everyone this year who 
entered, finished the race. 

This year's winners were: 

Under 2500 lbs. Make 
1) John Schnell '64 VW 
2) Debbie Marks'64 Open 
Over 2500 lbs.-Standard 
Trans. 
1) Joe Dupretre '71 Vega 
2) Roger Stone '71 Vega 
Over 2500 lbs.-Automatic 
Trans. 
1) Roger Walker'66 Ford 

Truck 

Ton
miles/ 

gaL 
39.8 
28.6 

53.2 
45.25 

40.3 

2) Bob Luke Torino 38.75 
Best Guess 

Debbie Marks guessed 35 mpg
actual 35.75 mpg. 

And a special try harder award to 
Jerry Ortinau who got 11.9 miles 
per gallon. 

Roger Walker 
Chairman, Gas Economy Run 

PROFESSOR-FOR-A-DAY ... 
The 1973 Professor-For-A-Day 

activities were quite successful with 
52 visiting professors speaking to 
engineering classes on April 10-11. 
The "temporary professors" were 
leaders in industry, government, and 
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Roger Walker, chairman of the Gas Economy Run, and mechanic-queen finalist 
Linda Sloan oversee the preparation of one entry in the event.-Photo by Sprouse 

consulting firms who returned to 
campus to share their "real-world 
experiences." This year the Chem
ical and Industrial Departments 
showed the best response to this ac
tivity. Overall, every department, 
save one, had over 50% participa
tion which is a large improvement 
from previous years. 

Michael A. Bosky 

SLIDE RULE CONTEST ... 
This year, the major slide rule 

companies' generosity in providing 
prizes for the annual slide rule con
test added significantly to the suc
cess of the event. 

The contest consisted of two di
visions; one was for juniors, sen
iors and graduate students, and di
vision two was for freshmen and 
sophomores. A test, consisting of 
sixty problems was given to each 
division. The contestants had ex
actly one hour to finish the test. The 
test is graded primarily on accuracy. 

· The turnout and competition this 
year were excellent. The first, sec
ond, and third place winners' scores 
were separated by only one point. 
The winners were: 

Division One 
1st William Briner-Senior 

Chemical Engr. 
2nd Michael McQuade-Graduate 

Electrical Engr. 
3rd Robert Prosise-Graduate 

Mechanical Engr. 

4th Rodney Engelbrecht-Senior 
Agricultural Engr. 

5th Chet Stumpf-Junior 
Civil Engr. 

Division Two 
1st Jeff Klaar-Sophomore 

Electrical Engr. 
2nd Robert Hanson-Freshman 

Electrical Engr. 
Joseph M. Galownia 
Slide Rule Contest Chairman 

BEARD CONTEST ... 
Judging of the 1973 St. Pat's 

Beard Contest began at 10:01 Thurs
day morning, April 12, in room 1001 
of the Engineering Building. A total 
of ten contestants in two divisions 
were on hand to have their growths 
of two months judged. In the senior 
division were Dr. Miles and Dr. 
Wollersheim of M.E., grad student 
Dineshwar Prasad, and seniors 
Frank Gerke, Pat Hurley, and John 
Horstkoetter. Sophomore David 
Price and juniors John Willhoite, 
Frank Mclnerney, and Greg Haefner 
comprised the junior division. 

This year the beards were scored 
in six categories. Three queen fin
alists, Cynthia Marr, Carla Mueller 
and Shelley Vaughn, scored the 
beards up to ten points for style. 
Two Professional Engineers from 
Jefferson Ciy, D. L. Eichelberger 
and Lee Lamar, judged the beards 
for luxuriousness and awarded each 
up to ten points. Dr. Harris of M.E. 
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again made official length determi
nations of beard hairs removed by 
the queen finalists from each of the 
beards. One point was awarded for 
each tenth of an inch of length. 

New additions to the contest this 
year were a tensile strength test for 
the hairs devised by Dr. McGar
raugh of C.E. and a diameter de
termination with a microscope ar
ranged by Dr. Creighton of M.E. 
Points were awarded for ounces of 
force needed to break the hair, hair 
diameter, and computed tensile 
strength. Committeemen Joe Pauley 
and Kevin Deschler made these de
terminations. 

Frank Mclnerney's beard hair was 
the longest (1.819 inch), thinnest 
(.00535 inch), and withstood the 
most force per area (5.4 ksi.). Dr. 
Miles's sample withstood the most 
force (15.5 oz.) and was the short
est at 1.000 inch. Pat Hurley had 
the fattest hair of anyone at 0.01019 
inch. 

The prize winners were announced 
at the Barbeque on Thursday even
ing. In the senior division the race 
was really close. Dr. Miles came in 
just a hair ahead of I.E. Pat Hurley, 
56.88 to 55.57. Dr. Miles received a 
$10 gift certificate donated by 
BARTH'S and Hurley chose a $5 
ceritficate contributed by PUCK
ETT'S. The junior division race was 
almost as close with Ag.E. Greg 
Haefner edging C.E. Frank Mc-

Cindy Marr samples John Wilhoite's beard for judging. Winner of the junior 
division Greg Haefner waits his tum.-Photo by Horstkoetter 

Inerney 55.10 to 54'.69. Haefner shirt lettered "Beard Contest" and 
chose the other $5 certificate from "Also Ran" donated by RED 
PUCKETT'S and Mcinerney took WEIR. 
the six-pack cooler donated by A special thanks goes to these Co-
WOODY'S. lumbia Merchants for supplying the 

Queen candidates Linda Sloan prizes and also to Jeans Unlimited 
and Ann Royal then chose two whose $10 gift certificate was 
consolation winners from the re- awarded to Martin Peine for making 
maining contestants. Frank Gerke, the winning design used on the 
Ag.E., received a hurricane candle Engineers' Week buttons this year. 
donated by MIDDLE EARTH and Button & Beard Chairman 
Dr. Wollersheim got to wear the Rodney Engelbrecht 

Professor Combs (2nd from left) with barbership quartet on stage for Faculty Fun and Frolics.-Photo by Horstkoetter 
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ST. PA T'S WEEK BARBECUE .. 
Despite all predictions of bad 

weather, the tight financial status, 
and some concern over student 
apathy, the St. Pat's Week Barbe
cue was quite successful. There had 
been a bottleneck at M.S.A. and 
consequently the funds earmarked 
for the barbecue were slow in com
ing. The engineering student body 
is more aware of the Activities 
available now than in the past, but 
even so we were concerned that we 
might have over-estimated the at
tendance. 

The biggest concern this year was 
the weather. Rain had been com
ing all semester and there were real 
fears that the whole WEEK might 
be rained out. We looked at several 
barbecue sites that had to be re
jected either because they were un
protected or were under water. No 
doubt a lot of people who were 
looking forward to the barbecue 
were discouraged when they awoke 
Monday morning to find four inches 
of snow on the ground and a bliz
zard in progress. However, the wea
ther turned out good on Thursday 
and some 370 people turned out for 
the good times. 

The barbecue was expanded this 
year to include a baseball game. 
Since the Missouri Society of Pro: 
fessional Engineers helped to spon
sor the barbecue, it was decided that 
a Faculty-M.S.P.E. vs. Students con-

frontation might be appropriate. 
The game was held right before 
the food was served and everyone 
seemed to have a good time. 

The ham with baked beans and 
potato salad turned out to actually 
be edible, and there was enough so 
that almost everyone got seconds. 
Later, Dr. Harris and the "Boone
doc's" provided the final ingredient, 
music, to the already volatile com
bination of girls, food, plentous 
liquid libation, and fun-loving Engi
neers to give the biggest blast yet 
for the St. Pat's Barbeque. 

Stan Friend 
Chairman, Barbecue Committee 

QUEEN SELECTION . . . . . . . . 
The 1973 Engineering Queen Con

test began with its first round of 
interviews on March 7. The Queen 
Selection Committee, headed by 
Loren Sprouse, had sent a letter to 
each of the women's living units 
requesting them to submit at least 
one candidate for Engineering 
Queen. So on that Wednesday, the 
members of St. Pat's Board, work
ing in teams of four, interviewed 
each of the more than sixty candi
dates and selected twenty-seven girls 
to proceed to the quarterfinals. 
These contestants were given five
minute interviews by the entire St. 
Pat's Board in Electrical Engineer -
ing Auditorium on March 21, and 
ten semifinalists were chosen by 

ballot. One week later, at the Me
morial Union, the ten candidates 
were given- e.xtensive twenty-minute 
interviews by the Board. After care
fully judging the contestants on 
poise and wit as well as beauty, the 
Board selected the following five 
candidates to participate in Engi
neers' Week: Ann Royal, Kappa 
Alpha Theta; Linda Sloan, Delta 
Delta Delta; Shelley Vaughn, Todd 
House-Jones Hall; Cindy Marr, 
Gamma Phi Beta; and Carla Muel
ler, Blanchard House-Schurz Hall. 

On Monday, April 2, the fin
alists appeared on KOMU-TV and 
on the following day journey to 
Jefferson City, to watch "an ob
viously pleased" Governor Bond sign 
the Engineering Week Proclamation. 
Saturday, April 7, found the girls 
attending the Gas Economy Run. 
Then the candidates spent the next 
three days organizing and practicing 
their skits. 

Wednesday evening the finalists 
attended the 1973 Knighting Cere
mony and there they caught their 
first glimpse of St. Pat himself. That 
night, the climax of the queen com
petition was staged as the annual 
Queen Skits were held in Middle
bush Auditorium. This year the five 
queen candidates entertained the 
engineers with everything from a 
"far out harem" to a "Cabaret" of 
seductive charmers proving to the 

Continued on page 14 

An abundance of good food and drink provided the setting for an evening of fun at the St. Pat's Week Barbecue. 
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MR. WILLIAM S. THOMPSON 
Knight of St. Patrick 
Summa Cum Laude 

B.S.CE, U.M.C.-1968 
MBA, Harvard-1970 
MSA President-1966-67 
Mystical Seven, ODK, Chi Epsilon 
Presently an investment counselling 
executive in St. Louis 
Member University of Missouri 
Board of Curators 

KNIGHTING ... 
The Knighting Ceremony this 

year was held on April 11th ... a 
Wednesday. This was a variance 
from tradition for it is normally 
held on Friday afternoon and there 
was much apprehension because of 
the apperance of the weather on 
Monday. However, when the day 
rolled around the influence of the 
goodly old saint was evident. 

This year's Summa Cum Laude 
Knights, William S. Thompson and 
Charles H. Zurheide are very dis
tinguished alumni of the University 
and very respected in their field. 
Our Lady of St. Patrick, Linda Hil
ton, who it is rumored is secretly 
on the payroll of the engineering 
students, has been a fantastic help 
all year long. 

MR. CHARLES H. ZURHEIDE 
Knight of St. Patrick 
Summa Cum Laude 

B.S.E.E. UMC-1944 
President, Zurheide-Hermann, Inc., 

Consulting Engineers, St. Louis 
Registered Professional Engineer in 

14 states 
Past President-UMC 

Engineering Alumni 
President-MSPE 

The highest award given to a stu
dent is that of Knight of St. Pat
rick-Magna Cum Laude. This hon
or goes to those seniors who have 
put forth exceptional effort in the 
work of St. Pat's Board and Engi
neers' Club. This year's recipients 
were: 

Brian E. Reynolds, Jerry T. Orti
nau, Thomas E. Siedhoff, Loren V. 
Sprouse, Stanford T. Friend, Stan
ley T. Ebersohl, and Patrick Hur
ley. 
The next highest honor is Knight 
of St. Patrick-Cum Laude. This 
year's recipients were: 

Larry W. Romang, Frank G. 
Gerke, Michael A. Cook, John L. 
Horstkoetter, Tim L. Mulkey, 
John K. Amdahl, Rodney A 
Engelbrecht, Roger H. Walker, 

MISS LINDA KAY HILTON 
Lady of St. Patrick 
Summa Cum Laude 

Native of Aurora, Missouri 
B.A. in French and Italian 

UMC, 1970 
Secretary to the Director of UMC 

Bioengineering Program 1971-
Present 

Fantastic Help to Students-Always 

James J. VanGarse, Bruce L. 
Lutz, and Vaughn X. Prost. 

The Knights and Lady of St. Pat 
for this year were: 

Lynn R. Garrison, Michael R. 
McQuade, David A. Page, Fran
cis W. Brenner, Dennis B. Wed
ding, Timothy D. Finnell, Hugh 
A. Bruce, Jack C. Davis, Thomas 
C. Lang, Jay A. Stevenson, and 
Melissa Lynn Taylor. 
After all had been knighted, St. 

Pat in keeping with tradition an
nounced the Grand Kowtow in 
which all seniors present were 
knighted Honorary Knights of St. 
Patrick. 

Tom Siedhoff 
Chairman, Knighting Ceremony 



MISSOURI HONOR AWARDS 

FOR DISTINGUISHED SERVICE 

IN ENGINEERING 

For the twenty-second consecu
tive year, the College of Engineer
ing, presented its Honor Awards for 
Distinguished Service m Engineer
ing. 

Recipients of this year's awards 
are: 

Earl K. Dille, executive vice-pres
ident, Union Electric Co., St. Louis, 
Missouri. In his present position he 
is responsible for the production, 
transmission, and distribution of 
electric power, as well as the com
pany's regional activities, engineer
ing and construction supply service, 
safety, and research and develop
ment. 

Dr. Joseph C. Hogan, Dean, Col
lege of Engineering, University of 
Notre Dame, Ind. Appointed dean 
of U.M.C. engineering in 1961, he 
left in 1967 to accept a similar post 
at Notre Dame. His teaching, re
search, and consulting interests in
clude electrical machinery, power 
systems, and control systems. 

Dr. George F. Mansur, Jr., direc
tor of programs and engineering, 
Communications and Electronics Di-

HONOR AW ARDS BANQUET .. 

The Engineering Honor Awards 
Dinner was held on Friday, April 
13, in the Memorial Union. Some 
three hundred students, faculty, and 
guests of the College of Engineering 
gathered to recognize recipients of 
Missouri Honor Awards for Dis
tinguished Service in Engineering, 
and outstanding students who re
ceived various individual awards. 
Also recognized were those students 
initiated into Engineering Honor 
Societies during the Winter 1973 
Semester. 

Mr. Kenneth L. Lay, Deputy Un
dersecretary (Energy) , U.S. Depart
ment of the Interior, delivered the 
address. The exact title of the ad
dress is yet to be determined due 
to President Nixon's unfortunate de
lay in delivering his Energy mess
age. That message was to have been 
Mr. Lay's topic. "I think I'll let 
the President deliver his own mes-
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Seated: (L. to R.) Earl K. Dille, Dean William Kimel, Dean Emeritus Huber 
Croft. Standing: Dr. Clifford Wallis, Dr. Kenneth Lay, Dr. Joseph Hogan, and 
Dr. George Mansur, Jr. 

vision, Martin Marietta Aerospace, 
Orlando Division, Orlando, Fla. He 
was formerly deputy director of 
the office of Telecommunications of 
the Executive Government, Wash
ington, D.C. 

Dr. Clifford M. Wallis, professor 
emeritus of electrical engineering, 
University of Missouri-Columbia, 
now lives in Mooretown, Vt. Dr. 
Wallis, who taught at M.U. for 42 

sage first!" quipped Mr. Lay. This 
signalled the beginning of a thought
ful speech which everyone, includ
ing students, found interesting and 
entertaining. Mr. Lay, initially im
pressed by the size of the audience, 
remarked that he was somewhat de
flated when he realized nearly every
one there came to be introduced. 

Student award presentations were 
emceed by Brian Reynolds, Presi
dent of the Engineers' Club. Those 
students honored were: 

Engineering Students Elected to 
Who's Who Among Students in 
American Universities and Col
leges John K. Amdall, Darrell D. 
Bade, Thomas Howard Bowlin, 
George S. David, Thomas E. De
zern, Jr., James Lloyd Doak, 
William C. Douglas, Karen Sue 
Dumm, Wayne A. Hoefer, W. 
Scott Mooneyham, Ronald E. 
Moore, Jerry T. Ortinau, Vaughn 
Xavier Prost, Eldon Stanley 
Powell, Brian E. Reynolds, Larry 

years, was appointed chairman of 
U.M.C.'s Department of Electrical 
Engineering in 1947, an administra
tive post he relinquished in 1967 to 
return to teaching and research. 

The Missouri Honor Awards for 
Distinguished Service in Engineer
ing were established in 1951 at 
U.M.C.'s College of Engineering un
der the leadership of Huber 0. 
Croft, then Dean of the College. 

W. Romang, Loren V. Sprouse, 
Gary Tapperson, Raymond A. 
Thompson, and Raymond W. 
Williams. 

Summer Undergraduate Research 
Certificate Recipients: 

Thomas W. Allen, Gerald T. 
Bauers, Hugh Bruce, Richard 
Leung, Ronald Moore, and James 
O'Brien. 

Matthew Kuhn-Chi Epsilon Soph
omore Award 
Michael LeFevre-:-Eta Kappa Nu 
Sophomore Award 
Sharon Langenbeck-Pi Tau Sigma 
Award 

George Smith-A.I.Ch.E. Scholar
ship Award 
Dennis Oberg-A.S.A.E. Sopho
more Award 
Larry Romang-Tau Beta Pi Out

standing Senior Award. 
In addition, those students elected 

to Engineering Honor Societies were 
recognized. 
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Continued from page 11 
audience that they possessed talent 
and charm as well as beauty. The 
next night the contestants attempted 
to round up votes from the more 
than three hundred engineers at the 
Barbeque and on Friday they were 
among the special guests at the 
Honors Banquet. 

The final event of Engineers' 
Week, the annual Engineers' Ball, 
was held Saturday night at the 
Tiger Hotel. As everyone danced to 
the music of the "March Hare", they 
anxiously awaited the arrival of St. 
Pat because he alone could an
nounce to them the name of the new 
Queen. St. Pat arrived at 10: 30 that 
night and when Mark Gonnerman 
announced his presence, a hush fell 
over the crowd. St. Pat slowly ap
proached the center of the floor, 
raised his shillelagh, and promptly 
let it be known that the 1973 Engi
neering Queen was Shelley Vaughn. 

Jim Van Garsse 
Queen Selection Committee 

LAB EXHIBITS ... 
The lab exhibit contest was very 

close this year. Only a few points 
separated the winning department 
from the other departments. The 
judges rated the departments in the 
following order: Industrial Engineer
ing, Electrical Engineering, Civil 
Engineering, Mechanical & Aero
space Engineering, Chemical Engi
neering, and Agricultural Engineer
ing. 

This year each department could 
have as many industrial and stu
dent exhibits as they chose, but 
only three student exhibits were 
judged from each department. We 
hoped that by limiting the number 
of exhibits to be judged, the smaller 
departments could compete more 
easily. 
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Fifteen judges reviewed the ex
hibits this year. Six judges were pro
fessional engineers and nine were 
high school seniors from various 
Missouri high schools. 

Van Wood, Co-Chairman 
Lab Exhibit Committee 

GREEN TEA ... 
On Saturday April 14, 1973, the 

traditional Green Tea of Engineers' 
Week was held in the Chancellor's 
home on Francis Quadrangle from 
2:00 to 4:00 p.m. The Green Tea is 
an opportunity to meet students, 
faculty, alumni, honor award guests, 
and friends of the College of En
gineering at the University of Mis
souri Columbia. A special thanks is 
extended to Chancellor and Mrs. 
Herbert W. Schooling and Dean and 
Mrs. William R. Kimel for the time 
and effort they took to host the Green 
Tea. Also many thanks go to the 
Engineering Faculty Wives Oub, the 
Engineering Student Wives Club, 
and the women engineering stu
dents, whose help made the Green 
Tea possible. 

Melissa Taylor 
Karen Dumm 

QUEEN SELECTION ... 
We had the pleasure of talking 

with many Engineering Alumni dur
ing the Alumni Luncheon, Satur
day, April 14. We were very inter
ested to learn of their present ac
tivities, their memories of past St. 
Pat's weeks, and their interest in 
the Shamrock. Some of them took 
time to write their recollections. 
Here is a sampling (and we hope to 
include an expanded article later): 

Arlow V. Ferry (C. E. '23) re
membered working with the aggies 
and feuding with the lawyers, and 
campus stunts including a home
made fireworks display. 

Roger Walker slaps a hit in the student-faculty soft
ball game as the catcher, Professor David Guell, 
waits in vain.-Photo by Horstkoetter. 

W. L. Hollander (Knighted Cum 
Laude in '29) recalled his profes
sors including "Hot Wad" Hib
bard and "Bugs" Wharton. 

Charles L. Pratt ('46) was St. Pat 
in '41. 

Charles C. Willhite ('44) remem
bers a wooden steam engine in '43 
(no metal available during W.W.11), 
and the lawyers kidnapping one of 
the queens to Jefferson City. He 
added, "Please find ways to con
tinue to keep the students active in 
the Engineers' Oub, Shamrock, and 
other student activities because these 
are not only fun but these types of 
experiences are very important to 
each individual's later career." 

Edwin Burnham ('29) said the 
'29 Knighting Ceremony was in a 
pouring rain and everyone wore 
raincoats. 

Harold B. Slusher ('42) recalls 
a suspension bridge across campus 
and a working railroad from the 
Engineering Building to Jesse Hall. 

Frank H. Skelly (Chairman of 
St. Pat's Board in '26) remembered 
worrying whether or not St. Pat 
would show up. His advice to pres
ent-day students: "Do not let your 
studies interfere with your educa
tion-but study enough to be able 
to be around to get the education." 

Larry Romang 
Editor, Missouri Shamrock 

ST. PAT'S BALL ... 
This year the St. Pat's Ball was 

held at the Tiger Hotel. For the first 
time in several years the ball was 
not hindered by all the problems 
which normally confront the com
mittee (at least not until the night 
of the ball). At 8:00 Saturday night 
I was beginning to feel I had com
pleted my duties as Chairman with
out a hitch. THEN the electrical 
power to the Tiger Hotel went out. 
Imagine our frustration at having 
to put the decorations up in the dark 
and knowing the band couldn't see 
to set up. 

In spite of the delay, the dance 
started at 9:30 and "March Hare" 
did an outstanding job. With the 
help of my staff members, Kirk 
Hastings and Frank Wideman, 
everything continued to work 
smoothly right through the corona
tion of our new Queen of Love and 
Beauty. 

Mark Gonnerman, Chairman 
St. Pat's Ball Committee 
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QUEEN 

SKITS 
Engineering Queen finalists entertain a capacity 

crowd with their skits presented Wednesday 

evening in Middlebush Auditorium. Clockwise, 

from upper left are: Ann Royal, Cindy Marr, Carla 

Mueller, Shelley Vaughn and Linda Sloan.

Photos by John Horstkoetter 
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Don't let 
ourname 
confuse 

you. 
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On some campus in the U.S. this 
year a well-intentioned interviewee is 
going to confuse us with the Foremost 
Machine Company or some other FMC. 

We'll understand. 
Having only letters for a name might 

be sophisticated in some circles. 
But sometimes it's just plain hard to 

remember. 
Perhaps we should explain how it 

came about. 
FMC doesn't mean Ford or Foremost 

or anything else but FMC. Way back 
long ago it used to mean Food Ma
chinery Company. And later on, it stood 
for Food Machinery and Chemicals. 

But ten years ago, because of the 
variety of products we were making, 
we shortened our name to just our 
initials. 

Today, we're doing a myriad of 
things in the broad areas of machinery 
and chemicals. FMC cranes and ex
cavators are helping rebuild cities. And 
our sewage processing plants are 
keeping city pollution problems down. 
To help meet the energy crisis, our 
petroleum equipment is a vital factor 
in locating and transporting oil. And 
our food machinery and agricultural 
chemicals make major contributions 
to world food production. 

Most of what we produce is not sold 
directly to the public, so our name is 
seldom visible. Worse, it sometimes 
gets confused. 

So remember: FMC means FMC. If 
that still doesn't do it for you, write us 
at One Illinois Center, 111 East Wacker 
Drive, Chicago, 60601 for a copy of 
our annual report that tells all about 
us. Or see your placement director for 
an interview. We're an equal oppor,. 
tunity employer. 

-FMC 
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The 1973 Queen 

of 

Love and Beauty 

Miss Shelley Vaughn 

Exciting and spirited must de
scribe Shelley Vaughn, the newly 
crowned Queen of Love and Beauty 
for 1973. Shelley, a blonde-haired, 
blue-eyed freshman from Jones Hal,/ 
was crowned Engineers' Queen in 
the coronation ceremony at the St. 
Pat's Bal,/ climaxing the week-long 
festivities of UMC Engineers' Week. 

Shelley, a native of Kirkwood, 
Missouri, transferred to UMC this 
semester from William Jewell Col
lege in Liberty, Missouri. Experienc
ing quite a change between the two 
campuses, she feels that although 
William Jewell seemed more per
sonalized, UMC is much more ex
citing with all the different kinds of 
people, places, and activities. 

Shelley is presently majoring in 
art; her ambitions focus on commer
cial art or interior design. After fin
isl}i~ college, she hopes to travel 
extensively to broaden her knowl
edge and feeling toward the art cul
ture. 

Shelley's ability to sing, displayed 
at the skits, is just one of her many 
tal,ents. She also enjoys playing the 
guitar, flute, and piano. Definitely 
a summer person, she loves swim
ming, travelling and is trying to im
prove her tennis game. 

Her love for people is truly shown 
in her feelings for her past sum
mer's work with emotionally dis
turbed children. "It's really hard to 
describe the emotions I felt when I 
helped several children through the 
problems they encountered in just 
everyday life," she explained. 

This must truly describe Shelley's 
personality; fun loving and spirited 
as well as possessing deep thought
fulness and sensitivity, Shelley won 
the heart of every Knight of St. 
Patrick. 

Interview by 
Loren Sprouse 

Photographed by 
John Horstkoetter 



Queen 
Finalists 

CYNTHIA MARR 
Cynthia Marr came to Mizwu 

all the way from Vienna, Virginia. 
She is a freshman in Home Eco
nomics majoring in Fashion Mer
chandising, and a member of Gam
ma Phi Beta sorority. Cynthia en
joys participation in extracurricular 
activities such as Women's Chorus, 
Little Sister of the Maltese Cross, 
and intramural sports. Her plans 
after graduation include extensive 
travel working as a department 
store buyer. 

The economy run, meeting Gov
ernor Bond, having tea with the 
Deans' wives, and of course the 
skits and the barbecue were all 
highlights of the week for Cindy. 

All in all, she thought the engi
neers were "great fun". Before the 
week, she had heard they were just 
a bunch of "studies" but Cynthia 
concluded they proved to be "really 
great." 

CARLA MUELLER 
Carla is a freshman in the col

lege of Education, majoring in oc
cupational therapy. This vivacious 
brunette calls Saint Genevieve, Mis
souri her hometown. Living on 
campus in Blanchard House
Schurz Hall, Carla has a very re
spectable grade-point average but 
still manages time for outside ac
tivities. Among these are MSA sen
ator, A WS executive board, service 
projects chair one, legislative com
mittee, and A WS representative. 

Photographed by Joe Galownia 



LINDA SLOAN 
Linda Sloan, an aspiring nurse, is 

a freshman from Jefferson City, 
Missouri. Representing Delta Delta 
Delta sorority she was "frankly" as
tonished at the first queen inter
views but recovered to project her 
outgoing personality then and 
throughout the week. After gradua
tion, Linda would like to travel and 
gain experience in nursing. She 
greatly enjoyed meeting all the engi
neers and felt they were genuinely 
concerned about the queen candi
dates. Linda especially enjoyed the 
gas economy run and the honor of 
wearing a pair of mechanics over
alls. 

Interviewed by Ken Dahl 

ANN ROYAL 
Ann Royal, a freshman in Arts 

and Science and majoring in Pre
Medicine is from Springfield, Mis
souri. As one might expect she is an 
honors student, but she saves time 
for other outside activities. Repre
senting Kappa Alpha Theta sorority 
in the queen contest, she is also 
active in the Beta Theta Pi little 
sisters, and the March of Dimes 
campus action program. 

Ann enjoyed the activities of the 
week. She thought engineers were 
"very much fun" and liked the way 
they figured out interesting activities 
for Engineers' Week. 



And 
So 

It 
Passed 

And the Kow-tow was finished
the daylight hours had passed 

in gladness and in song. 
St. Patrick had reviewed his Faithful, 

conferring many and much-deserved degrees. 
The communion with his Chosen 

had been a time of gladness, 
but in silence he had stolen away, 

for he had far to go. 
Newly appointed Chosen were bearing with rever

ent hands, the precious Blarney Stone to a 
selected burial place. 

Over the hills, far where the strains 
of the "W earin' o' the Green," 

tripped to by gay dancers' feet, could not 
be heard, a song came stealing. 

Slowly it grew nearer, and the hearts of the Chosen 
went out to the Departed, 

who had longed to see their good Saint, 
and mingle with their brothers. 

And these Chosen made a vow in their hearts, 
as they passed on their way. 

The voices died sighing, 
leaving the darkness empty and utter. 

The night clouds deepened, and no sound, 
save the even tread of the Chosen 

as they bore their precious burden thro' 
the valley, was anywhere to tell of 

living things. 
With the deepest hush it passed there

St. Patricks Day was done. 

Photo by John Horstkoetter 

Dean William R. Kimel crowns Miss Shelley Vaughn 1973 
Queen of Love and Beauty .-Photo by Ron Marquette 



THAT WAS THE YEAR 
THAT WAS ... 

by Tom Siedhoff, E.E. '73 

Now that you have battled your 
books and rattled your brains for 
yet another year, it's time to sit back, 
light up (not MJ, you fool) and in
spect the proceedings at UMC in 
'73. 

It all began back in August when 
it was warm and sunny and the 
prospect of two full semesters of 
school work was completely dis
heartening. ROLE AND SCOPE 
still had its overbearing hand around 
the engineers' collective throats, and 
in an effort to justifiy its existence 
the school was forced to once again 
put its curriculum through the meat 
grinder. (This, at least in the opinion 
of this writer, was just another blow 
to the once-respected status of the 
Bachelor of Science Degree in En
gineering.) Those who thought they 
hact preregistered the semester be
fore were rudely awakened by the 
fact that the revised fall schedule 
was not revised but rewritten. It was 
anybody's guess as to what courses 
were actually required, but some
how everyone seemed to make it 
through with a minimum of casual
ties. 

In the area of sports, we could do 
little but be hopeful and our first 
football game was just a preview of 
what was to come. Maybe Oregon 
was just a fluke. And so it appeared 
on that sunny Saturday on October 
when Johnny R. and Co. (Ne
braska) wondered why Missouri for
got to send their football team. 
Rumor had it that they were kid
napped and replaced by second floor 
Gillette. The following week was the 
beginning of our climb back to re
spectability when the Tigers ac
complished what few others had-a 
victory over Notre Dame in South 
Bend. Then they came back for 
homecoming to play another nation
ally ranked team, and someone said 
it was an omen when the buffalo 
wiped Faurot Field with a couple of 
the student types. With everyone 
nearly ecstatic with last second vic
tories, the Tigers fought their way 

APRIL, 1973 

Snow for 
St. Pat's Week? 

In April? 

past the Liberty Bowl into the Fiesta 
Bowl by beating Iowa State (ho 
hum) as usual. Suddenly signs ap
peared proclaiming Greg Hill as 
next president of the United States. 

On the less physical side of the 
football season, whether it was the 
jubilant celebration of victory or the 
drowning of the sorrow of defeat, 
the plenteous flow of liquid libation 
was self-evident. It was amazing how 
many Missouri Engineers com
plained of sore elbows on the Mon
day after. 

Interspersed between these bouts 
with the bottle were small insignifi
cant occurrences like school and re
lated organizations. While school, 
through threat of grades, always 
managed to command at least a 
minimum of attention, the related 
organizations f a l t e r e d. Although 
every technique from soft-sell to 
blackmail was used to sell SHAM
ROCK subscriptions at a buck 
apiece (4 issues), a small percent
age actually purchased subscrip
tions. Of those who did, a number 
complained they never received their 
issues, and others said the magazine 
wasn't worth it. The only conclusion 
that can be drawn is that if you 
don't like it-do something about it! 
Most student chapters of national 
organizations suffered from lack of 
membership and attendance at 
meetings. Is it apathy? No, it's 
ignorance-if students were willing 
to commit themselves a little, they 
might find out .it is fun, but they 
must be careful or they might ac
cidentally learn something. 

With the approach of Christmas 
vacation, the end of the semester, 
and promising basketball team, there 
appeared a sparkle in every Engi
neer's eye. The Engineering College 
was finally declared secure and 
things were settling down. Even the 
healthy endowments of snow which 
were plaguing the drivers did not 
daunt their spirit. 

With the dawn of the second 
semester, the wheel&. of St. Pat's 

Board began to grind, and this be
gan the long ordeal in preparation 
for St. Pat's Week. While the final 
hectic minutes were saved for last, 
everyone was busy finding out just 
what needed to be done. Mixed in 
with all the business, there occurred 
a number of parties; skating, and 
otherwise, at which Mr. Ebersohl al
ways managed to display his amaz
ing agility and expertise. 

In basketball, MU won their first 
twelve games, were #5 in the na
tion, and were picked to win the Big 
Eight. Who knows, maybe next year 
we can get by the first round of the 
NIT? 

In conjunction with sports, it was 
suggested to me that the Engineers' 
Oub sponsor the purchase of a block 
of football tickets for next year. 
While this idea sounds fantastic to 
me, there would be a considerable 
amount of work to de done. Are 
you willing? 

Well, it finally came-the week 
for which all engineers were waiting. 
St. Pat's week was officially kicked 
off by the Second Annual Brian 
Reynolds Birthday Party at which 
he received two gifts which were 
sure to keep him warm on those 
COLD nights. One came in a bottle, 
but the other was custom made to 
fit. Yes, it was St. Pat's Week all 
right-but in the middle of April? 
Whatever happened to that petition 
to change the week of spring break? 

The only consolation was that the 
weather would be nice, but it was a 
little surprising, to say the least, 
when engineers awakened Monday 
morning to find four inches of fresh 
April snowfall. People began to 
wonder when someone asked the 
question, "Isn't the Departme~J of 

Continued on page 30 
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Chemical 

Engineering Seniors: 

Seated (L. to R.)-Mike Stein, Bill 
Briner, Bob Yowell, Larry Maxwell, 
Joe Galownia. Standing (first row)
Ray Williams, Mark Gonnerman, 
Mike Wisdom, Melissa Taylor, Larry 
Lacroix, Bill France, Van Wood. 
Standing (back row)-John Anderson, 
Jim Van Garsse, Jerry Ortinau, Mike 
Bosky, Dennis Folkemer, Jim O'
Brien.-Photo by Barbee 
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SENIOR AND 

GROUP PICTURES 

The Shamrock decided this year to re• 
vive the custom of including pictures of 
seniors and other engineering groups. We 
regret that some departments are not full' 
represented, hut we did our best. Congratu
ktions to the graduates on four years of 
fun and hard work. Best wishes for the 
future. 

Agricultural Engineering Seniors: 

(L. to R.) Rodney Engelbrecht, Frank Gerke, 
Bruce Lutz, Bill Miller, Benton Murray, Hadley 
Meyer.-Photo by Barbee 

Electrical 

Engineering Seniors: 

(These are some of them. Where 
were the rest of you guys?) Standing 
-Mike Landers, Joe Krenzel, Steve 
Quick, J. L. Doak, Robb Klug, Tom 
Miller, Ed Harter, Ron Easter, Dave 
Beaman, Larry Romang, Bob Bolling
er. Seated atop the Edison generator 
-Tom Siedhoff and Tom Stevenson. 
-Photo by Barbee 

THE MISSOURI SHAMROCK 



Industrial Engineering Seniors: 
Top Row (left to right) Tim Finnell, Ron York, Bill Foster, John Biggs, Stan Friend, Phil Leblanc, Dave Page, Tom 
Myers, Scott Mooneyham, Dave Engelkemeyer, Tom Zieba, Gary Brasier, Gary Carlson, and Steve Richey. 
Bottom Row (left to right) Ron Oetting, Rick Huska, Rany Fisk, Rick Cuba, Mark Hall, Sieve Gillespie, Jack Davis, 
Tagwon Cho, Tim Mulkey, Steve Lee. 
Missing: Pat Hurley, Dan East, Tehran Mansour, Soltau Salour, Ken Rogers, Bryan Reynolds.-Photo by Barbee 

Civil Engineering Seniors: 
Seated: Bottom row (left to right) V. Prost, F. Brenner, D. Wedding, M. Baker, L. Rouen. Top row (left to right) S. 
Ebersohl, R. Walker, J. Groomer,and D. Johnson. 
Standing: Bottom row (left to right) D. Bade, M. Cook, M. Grahl, J. Brimmer, K. Kaplan, L. Jantzen, G. Sorio, S. 
Anderson, R. Goodman, H. Pearman, R. Burnett, and R. Steenbergen. Back row (left to right) C. Pollard, H. Delima, 
E. B_4d.tner, R. Leonard, J. Paiva, C. Taylor, N. Tamraz, B. Ainsworth, and W. Allen.-Photo by Barbee 
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NUCLEAR ENGINEERING 

GRADUATE STUDENTS: 
Front Row (left to right) Raymond 
Acobyan, Robert Tsai, Michael Oren, 
Daniel Schmit, Jacob Chung 
Back Row (left to right) Walter Ste
vens, Charles Ader, Gary Pertmer, 
Mike Reliant, David Zadeh, Mike 
Morrison, Ken Hammann.-Photo by 
Barbee. 
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MECHANICAL ENGINEERING 
SENIORS: 
Front row (L. to R.): John Harms, Tom Allan, 
Mark Jefferis, Rob Lund, Bruce Cordes 
Second row: John Kline, Joe Casteel, Stu 
Haupt, Roger Stone, Bob Brown 
Third row: John Barton, Gerald LaRue, Al
bert Wong, Larry Thomas, Jerry Long, Bob 
Braaf, Gary Flandermeyer.-Photo by Barbee 

ENGINEERING STUDENT 
COUNCIL: 
Front row (L. to R.) Laurence Lanning, Jan 
Avondet, Jeannie Girner, Danny Gerke. 
Second row, faculty advisor, Dr. Byron W. 
Sherman, Leslie DeLong, Andrew Kertz, David 
Campbell, Robert Allen.-Photo by Barbee 
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The People Who 
Put It All Together 

A behind-the scenes look at the Shamrock Staff 

DARRELL BADE, a senior in 
Civil Engineering, is our Circula
tion Manager, our man with the file 
cards and subscription blanks. In 
addition to his leadership on the 
Shamrock staff, Darrell is active in 
the American Society of Civil En
gineers (President), Tau Beta Pi, 
Chi Epsilon (Past President), St. 
Pat's Board, and Engineers' Club. 
He enjoys listening to music and is 
an avid basketball and football fan. 

Darrell has been honored by in
clusion in Who's Who Among Stu
dents in American Colleges & Uni
versities, and this past year received 
a $1000 scholarship from the Kan
sas City Chapter of the National 
Association of Women in Construc
tion, -Darrell has had considerable 
practical experience in his chosen 
field, having worked the past five 
summers for County Engineering 
and Surveying in his hometown of 
Warrenton, Missouri. Future plans 
include attending graduate school in 
the UMC Construction Manage
ment program, and subsequent em
ployment in the field of construc
tion engineering. 

FORREST BARBEE, our Photo 
Editor and the eye behind the lens, 
calls Des Moines, Iowa his home
town, but like most Navy men he's 
done some traveling, too. It wasn't 
all sightseeing though because he's 
spent some time on submarines. He 
is presently a UMC junior in E.E., 
a NESEP scholarship student spon
sored by the Navy. 

"Woody", as his friends call him, 
has turned out some really good 
pictures and has recently become 
interested in perfecting his dark
room techniques. He has also done 
some extraordinary schedule-twist
ing in order to be "johnny-on-the
spot" when his heartless fellow ed
itors requested a "rush job". Even 
in Columbia, Barbee is not a "land
lubber" as an unusual hobby of this 
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Shamrock staffer is building swim
ming pools. Woody's vocational goal 
is to return to the nuclear submarine 
fleet as a career Naval officer. 

EVELYN BYSFIELD, a junior 
in Electrical Engineering, is from 
Kansas City, Missouri. Evelyn was 
Business Manager for the Shamrock 
in 1971-72 and recently wrote her 
first article, exploring engineering as 
a career for women by presenting 
the stories of her fellow students. 

She has received recognition from 
several honoraries: K.E.A., Pi Mu 
Epsilon, Journalism's Top Fifty 
Women On Campus, and Tri-Penta. 
Also among her past activities are 
dorm house president, Engineer's 
Club, and the Society of Women in 
Engineering. Evelyn lists her hobbies 
as reading, bicycling, sewing, cook
ing, and music (although she pro
tests that the only instrument she 
plays is the stereo). Evelyn's vo
cational interest is in biomedical 
engineering, especially in computer 
applications to medical problems, 
and she is now gaining experience in 
that area in the E.E. department 
working with the PDP-11 computer. 

Evelyn adds that she is "very 
glad" to be back in the engineering 
college this semester after having 
worked for half a year. 

KENNETH DAHL is a freshman 
majoring in. E.E., -who has worked 
on feature stories and special as
signments. Ken was asked to inter
view the Queen candidates during 
St. Pat's Week and accepted that 
assignment without complaint. He 
also is helping our circulation man
ager. Ken comes from the "Maifest" 
town of Hermann, Missouri. Stamp 
collecting, stereo, and sports are 
hobbies he enjoys. 

KAREN DUMM, our Features 
Editor this year and brave volunteer 
for co-editor next year is a junior 

in Civil Engineering from Jasper, 
Missouri. Calling Karen "active" 
in engineering organizations would 
be an understatement. Among her 
many activities and honors are: En
gineering Student Council (Past 
Pres.), ASCE (Treas.), Chi Epsi
lon (Sec.), Engineer's Club, St. Pat's 
Board, Marching Mizzou and Uni
versity Band, Tri-Penta dorm hon
orary, Chi Epsilon's Outstanding 
Sophomore, and College Honors 
Program. Her hobbies include water 
skiing, sewing, and cooking. She 
worked for Bell Telephone as a 
phone installer last summer, at the 
University library this school year, 
and she will provide a feminine 
viewpoint for Proctor and Gamble 
this summer. Karen's eventual ca
reer goal is production management, 
or production engineering. That only 
leaves space to say that Karen has 
done an excellent job in coordinat
ing the Engineering Student News
letter published jointly by all the 
tech societies and honor societies. 

LYNN GARRISON, from Ver
sailles, Missouri, a senior in Elec
trical Engineering has been the 
Shamrock features coordinator. In 
this capacity, he has superintended 
the mailing of our issues to all Mis
souri high schools and our regular 
subscription list. (Ask him how to 
rev up an addressograph machine.) 
He has also helped out wherever 
needed most and handled "special 
photog" assignments. Lynn is active 
in IEEE, Engineer's Club, St. Pat's 
Board, and Young Republicans. 
His hobbies include water skiing, 
hunting, and sailboating. Lynn 
works part-time in Bioengineering 
Instrumentation with Dr. David 
Douglas, working on instrumenta
tion to detect arrythmias in EKG's. 
His future career plans involve re
search or development in the bio
engineering field. 
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SHAMROCK STAFF: Front Row-Darrell Bade, Larry Romang, Karen 
Dumm, Prof. James Beauchamp, Danny Gerke. Standing: Narong Sriwattana
komen, Ken Dahl, Tom Siedhoff, Tim Mulkey, Andy Kertz, and Ken Still. 
Others not available for picture. (Photo by Barbee) 

DAN GERKE from Pilot Grove, 
Missouri is a freshman majoring in 
Agricultural Engineering. He can 
best be described as one of those 
freshmen for which the big transi
tion from high school to college 
didn't turn out to be so big after all. 
Danny has found the time to be
come involved in several engineering 
organizations, including the Sham
rock, Engineering Student Council, 
and the student branch of the Amer
ican Society of Agricultural Engi
neers. While participating in these 
activities, he has maintained a scho
lastic average which earned him 
membership in Phi Eta Sigma, a 
freshman scholastic honorary. 

ANDREW KERTZ, one of the 
most active members of the Sham
rock staff, is a junior in Electrical 
Engineering from Bloomsdale, Mis
souri. Assistant Circulation Manager 
this year, next year he will be the 
Business Manager. Andy is pres
ently president of the Engineering 
Student Council, Vice-President of 
Eta Kappa Nu (Electrical Engi
neering Honorary), and a member 
of IEEE. In 1972 he was treasurer 
of Farm House fraternity. Andy is 
also the Business Manager of the 
St. Pat's Board. With all these ac
tivities he doesn't have much time 
for further outside activities but he 
does try to keep up with the Mis
souri Tigers fall and winter. Andy 
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hopes to be a programmer someday; 
it appears as though he will make it 
in fine shape. With all his manag
ing, he still manages to have a good 
time and earn honor grades. 

MIKE LEFEVRE, our associate 
editor for this year and next, is a 
sophomore in E.E. from Higgins
vile, Missouri. Mike has worked 
with the layout and design of the 
magazine this year. He is learning 
to be ruthless with a red pencil and 
has some solid ideas about how to 
make the Shamrock an even more 
interesting student magazine next 
year. Mike's scholarship and ac
tivities earned him the honor of 
HKN's Outstanding Sophomore in 
E.E., awarded at the recent honors 
banquet. Mike was also a member 
of St. Pat's Board, UMC Marching 
Band, Concert Band, and Brass 
Choir. He likes outdoor activities 
such as swimming and fishing, and 
has taught swimming during the 
summer. Medical school is a future 
goal for Mike and steps he has 
taken in that direction include join
ing an M. D. on rounds in the pedi
atric ward of the M.U. Medical Cen
ter and a part-time job in the Bio
engineering Instrumentation Lab. 

GRANT MACDONALD, a 
freshman in Electrical Engineering 
from Bates City, Mo. answered our 
Shamrock questionnaire passed out 

to incoming students during sum
mer orientation. Grant had some 
experience with advertising sales for 
school publications at his high 
school in Odessa, Mo. So we 
promptly drafted him as advertis
ing manager. He has been "pound
ing the pavement" developing local 
accounts. Grant also handled some 
of the business correspondence for 
the magazine, and will return on 
the business staff next year. 

TIM MULKEY, senior in Indus
trial Engineering, is our capable and 
tight-fisted Business Manager. He 
hails from Warsaw Woods, Missouri, 
and has done a tour of duty with 
Uncle Sam. Although Tim has been 
a mainstay of the Shamrock staff, 
he still finds time for many other 
activities on and off campus. Tim 
and his wife, Karen, enjoy back
pack and Tim has been known to 
check the fishing forecast occasion
ally. 

He is a member of AIIE, Engi
neers' Club, St. Pat's Board, College 
Young Republicans, and a Bridge 
Club president. 

He received first place in bridge 
competition in the 1971-72 NCAA 
Small Games Tournament. As hob
bies, he enjoys water skiing, scuba 
diving, golf, and bowling, Tim has 
accepted employment with the Trane 
Corporation and will go into air 
conditioning sales. 

On the Shamrock staff, Tim has 
managed the books and finances, 
done writing and photography, and 
been an invaluable "idea man". As 
a "300-level" problems course proj
ect he has done a cost study of 
printing methods for the Shamrock 
and a financial analysis of the mag
azine. 

LARRY ROMANG, editor and 
slave-driver, went to high school in 
Higginsville, but now calls Colum
bia his hometown. Larry is a senior 
in E.E. and has been on the Sham
rock staff for two years. He is a 
National Merit Scholar, a Univer
sity Scholar, and was nominated for 
a Rhodes. He will enter the UMC 
School of Medicine this fall, and 
tentatively plans to specialize in 
family medicine or pediatrics. He 
has been a member of Tau Beta Pi, 
Eta Kappa Nu, Omicron Delta Kap-
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pa, Engineering Student Council, 
IEEE, Engineer's Club, and St. 
Pat's Board. Two projects of special 
emphasis were to secure the option 
of course credit for Shamrock staff 
members and to start an engineer
ing student newsletter. 

THOMAS SIEDHOFF, a senior 
in Electrical Engineering from St. 
Louis, will end his highly active 
college days with graduation this 
May. Tom has served IEEE as pro
gram chairman and coordinator of 
the Engineering Week lab exhibits. 
In the frantic fun-filled week just 
past he served as Knighting Chair
man of the 1973 St. Pat's Board and 
was himself knighted Magna Cum 
Laude. Engineer's Club, Eta Kappa 
Nu, Tau Beta Pi and the Sham
rock round out his busy schedule. 
Tom relaxes by recording music 
and doing creative writing; included 
in his future plans is writing a short 
story for personal pleasure. 

Tom joined the Shamrock staff 
this year, and has contributed great
ly as a feature writer with many 

excellent articles. His speciality has 
been student and faculty sketches. 
He is one of several staff members 
gaining academic credit for work 
on the Shamrock and a subsequent 
report by enrolling in a 300 Prob
lems section. 

LOREN SPROUSE, next year's 
Editor-in-Chief, is a senior in Elec
trical Engineering, and manages 
time to serve as the Shamrock's As
sistant Business Manager and a 
newsletter editor, in the middle of a 
very busy schedule. Loren's home
town is Braymer and when studies 
aren't too heavy he heads home to 
be a "part-time aggie." 

Loren is a member of Eta Kappa 
Nu honorary (President), IEEE, 
Tau Beta Pi, Engineers' Club (Vice 
President), St. Pat's Board (Queen 
Selection Chairman) . He is an honor 
student, having been a curator's 
scholar. He is a research assistant in 
the bioengineering program work
ing on a computer study of knee 
radiographs, and plans to complete 
a master's degree in bioengineering. 
After that, his plans center around 

medical school. As president of Eta 
Kappa Nu, Loren has set the goal 
of making the organization an active 
social and service group as well as 
an honorary. One project, for ex
ample, is an open house with guided 
tours for high school students dur
ing Engineers' Week. 

NARONG SRIWATT ANAKO
MEN, a junior in E.E., is a long 
way from his hometown, Bangkok, 
Thailand, and so is an appropriate 
choice for our International Editor. 
He has developed and distributed 
an opinion questionnaire for foreign 
students in the College of Engineer
ing in addition to writing several 
short articles. He attended Colum
bia College for two years where he 
was a member of Delta Eta Chi 
honorary, and he is an honors stu
dent in electrical engineering. He 
lives in Caulfield House and is as
sistant to the scholastic chairman. 
Some of his hobbies are basketball, 
pingpong, and stamp collecting. 
Narong's present vocational interest 
is the medical profession or bio
engineering. 

Research 
~portunities in 

highway engineering 

2. Materials specifications and construction quality
control. Needed are more scientific methods of writing 
specifications, particularly acceptance and rejection 
criteria. Additionally, faster methods for quality-con
trol tests at construction sites are needed. 
3. Drainage of pavement structures. More should be 
known about the need for sub-surface drainage of 
Asphalt pavement structures. Limited information 
indicates that untreated granular bases often accumu
late moisture rather than facilitate drainage. Also, in
dications are that Full-Depth Asphalt bases resting 
directly on impermeable subgrades may not require 
sub-surface drainage. 

The Asphalt Institute 
suggests projects in five vital areas 

Phenomenal advances in roadbuilding techniques dur~ 
ing the past decade have made it clear that continued 
highway research is essential. 

Here are five important areas of highway design 
and construction that America's roadbuilders need to 
know more about: 
I. Rational pavement thickness design and materials 
evaluation. Research is needed in areas of Asphalt 
rheology, behavior mechanisms of individual and com
bined layers of pavement structure, stage construc
tion and pavement strengthening by Asphalt overlays. 

Traffic evaluation, essential for thickness design, 
requires improved procedures for predicting future 
amounts and loads. 

Evaluation of climatic effects on the performance 
of the pavement structure also is an important area 
for research. 

The Asphalt Institute 
College Park, Maryland 207 40 

APRIL, 1973 

4. Compaction and thickness measurements of pave
ments. The recent use of much thicker lifts in Asphalt 
pavement construction suggests the need for new 
studies to develop and refine rapid techniques for 
measuring compaction and layer thickness. 
5. Conservation and beneficiation of aggregates. More 
study is needed on beneficiation of lower-quality base
course aggregates by mixing them with Asphalt. 

For background information on Asphalt construc
tion and technology, send in the coupon. 

r-------------------------7 OFFER OPEN TO CIVIL ENGINEERING 
STUDENTS AND PROFESSORS 

THE ASPHALT INSTITUTE 
College Park, Maryland 207 40 

Gentlemen: Please send me your free library on 
Asphalt Construction and Technology. 
Name _________ Class or rank __ _ 
Schoo,__ _______________ _ 
Address _______________ _ 

City _____ ~tate Zip Code. __ _ L _________________________ J 
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KEN STILL, a junior in Elec
trical Engineering, has served as a 
Shamrock feature writer this year. 
He has also been an indispensable 
"right-hand man". His articles have 
been of varied content as he was the 
man on the spot in time of need. 
His services will be enjoyed again 
next year as he continues to develop 
his literary talent. Besides his Sham
rock activities, Ken is an active 
member of Engineer's Club, St. Pat's 
Board and I.E.E.E. 

Ken enjoys reading and sports 
in his free time. He is an avid fan 
of the Missouri Tigers basketball and 
football teams. His vocational in
terests center in the area of digital 
systems design, the specialty which 
he will pursue in the coming year. 
Ken is a hometown boy and Hick
man Kewpie. His older brother, 

John, is a UMC graduate in Civil 
Engineering. In the 1970 Shamrock, 
Ken is mentioned as one of the area 
high school students who helped 
judge the Engineering Week Lab 
Exhibits. 

LYNN WALLEY, our bioengi
neering reporter, is from Hannibal, 
Missouri. Lynn received a B.S.E.E. 
in 1969, and then served a tour in 
Vietnam. He spent some of his time 
there working with medical per
sonnel, and decided he would like 
to make medicine his career. Re
turning to UMC, he is working on 
a Master's degree in Electrical En
gineering while completing prepara
tory courses for medical school and 
working as a research assistant for 
the Bioengineering Program. 

Lynn is a member of Eta Kappa 

THE YEAR (continued from page 23) 

Atmospheric Science in the Ag 
Building?" However, in spite of the 
weather, we kept the faith and sure 
enough, as quick as it had come, it 
was gone. The only casualty of the 
entire affair was the parade. 

In the major events of the week, 
something always happened to make 
the occasion memorable. On the first 
Saturday, the Gas Economy Run 
was held and some wondered about 
the coincidence of Roger Walker's 
victory and his chairmanship of a 
certain committee. The facts re
mained, however, and Roger's pick
up truck was declared the winner. 

Then came Wednesday which be
gan an almost continuous affair until 
early Sunday morning. The first oc
currence was the Knighting Cere
mony duly awarding honor to men 
of distinction both in industry and 
education. While the ceremony re
mained short and sweet, the mystery 
surrounding the appearance of the 
blarney stone and the disappearance 
of both the stone and St. Pat re
mained unsolved. If it hadn't been 
for an extreme stress on a certain 
speaker wire, the ceremony would 
have been almost too perfect. 

After Knighting, everyone retired 
to a particular local establishment 
for refreshment in anticipation of 
the Queen Skits which promised to 
be an enlightening exposition. By 
7:30, Middlebush Auditorium re
sonated with the din of numerous 
engineers' voices. In what could have 
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been mistaken for a Broadway 
musical edited to our liking, the 
skits began and supplied the audi
ence a variety of talent. The high
light of the evening was when the 
Lady in Green exposed all present 
to an exceptional display of dancing 
talent. 

After examining these beauties, 
the crowd again retired to the same 
establishment, but this time to 
lubricate their vocal cords for the 
upcoming serenade. In honor of the 
week, the lubricant was green and it 
wasn't long before the group set out 
on their musical escapade. The first 
stop by tradition was Hitt and 
Rollins. 

The following afternoon the an
nual barbeque was held and a new 
activity was added-the Faculty
Student Softball Game. The event 
was closely contested with the stu
dents overcoming an early faculty 
lead. A protest was lodged, how
ever, because the faculty had in
serted ringers into the lineup-three 
EE secretaries. While tough on de
fense, the students suffered in the 
outfield and offense. Some fool tried 
to be a grandstander . . . twice. He 
couldn't get it into his head that you 
weren't supposed to score on a 
single. The actual outcome of the 
game was still in doubt, so all re
tired to the shelter to further discuss 
it over delicious barbequed ham. 
After much discussion and partaking 
of beer, a decision still could not 

Nu, Pi Mu Epsilon and Tau Beta 
Pi honoraries. Other activities in
clude the Graduate Students' Assoc
iation, the Engineering Graduate 
Students' Association, and the Col
lege of Engineering Academic Ap
peals Committee. His hobbies in
clude stereo, good books, water ski
ing, bicycling, hiking, and electronics. 

Other engineering students who 
have joined the staff during the 
year for special assignments and/ or 
feature articles includes Don Harper, 
E.E. '76; Bob Stover, E.E. '73; Jim 
Mazzei, E.E. '74; John Lewright, 
A. & S. '74; Ted Luhrs, I.E. '73; 
Jerry Gullick, E.E. '73; Gary Sudin, 
E.E. Grad.; and Ron Assumpcao, 
J. '73; Melissa Taylor, Ch.E. '73; 
and John Horstkoetter, C.E. '73. 

"" 

be reached, and the game was de
clared a draw. Later in the evening, 
the "Boondocs" provided musical 
entertainment and Jerry Ortinau 
displayed his ability in ancient tribal 
dances. If it weren't for the fact that 
a few Aggies decided they liked 
green hats, the night would have 
ended uneventfully. It took Pat 
Hurley a concerted effort at tact
ful negotiation to finally convince 
one Aggie that he really didn't want 
the hat after all. Overall, the event 
was very successful and congratula
tions should go out to Stan Friend 
for an excellent effort. 

Saturday marked the end of En
gineers' Week '73 and along with it, 
the Coronation Ball at which the 
queen would be announced. The 
start of the festivities was delayed 
slightly because of an unexplainable 
power failure. It was all very roman
tic with the only source of light 
being candles, but someone in the 
band said it was hard to plug an 
amplifier into a candle. Finally, the 
power was restored and with the 
again mysterious appearance of St. 
Patrick, Miss Shelley Vaughn was 
proclaimed queen. The band con
tinued to play and as a fitting 
finale, everyone danced to "Higher". 

As people began to trickle out, we 
said farewell to St. Pat for yet an
other year, and I was reminded of a 
certain phrase ... It all began back 
in 1903 ... 
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lJnidentical 
tvvins. 

What do you call two stereo 
systems that have identically the same 
insides, but not the same outsides? 

Well, you call one a Sylvania compact 
stereo system. It's stacked and compact with tuner / 
amplifier, turntable, and tape player all in one unit. 

· . And you call the other a Sylvania component stereo system. Each unit is sepa, 
rate so you can spread it around any way you want it. 

Inside, though, they're the same. Both have an RMS rating of 12.5 watts per 
channel (20 watts IHF) with each channel driven into 8 ohms. There are identical 
FETs, ICs, and ceramic IF filters in the AM Stereo FM tuner / amplifiers. Both offer 
the satrie switchable main and remote speaker jacks, headphone jacks, aux jacks, tape 
monitor, and built,in matrix four,channel capability for the new quadrasonic sound. 
The turntables are Garrard automatics with magnetic cartridges and diamond styluses. 
The 4,track stereo record / playback cassette decks are the same. And both air,suspen, 
sion speaker systems contain two 8,inch woofers and two 3,inch tweeters. 

So if they're the same, how come they're different? . 
Because different people want the same great stereo sound different ways. So 

we give it to them. 
Come on down to your Sylvania dealer's for a look and a listen. 

· Then you can pick the shape you want as well as the sound you like. 

(fii=t SYLVANIA 

Sylvania Entertainment Products Group, Batavia, N.Y. 
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