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At Western Electric, 
we put science to work. 

Lasers are use 
in a variety of ways 
from measuring 
to drilling and weldm 

Like transistors 
before them, integrated 
circuits are spreading 
into every nook and 
cranny of the 
Bell System. 

Managing alJ:th~s 
is a new breed of talented people. Wha ever 
their specialties, they also have to be 
comfortable working in other fundamental 
disciplines once left only to "pure 
scientists". At Western Electric, we put 
science to work: 

The installation diagrams for 
telephone switching centers have been 

generated through computer graphics. 

@ 

tronic 
· ·· components are 
manufactured in 

contamination-free 
environments. 

Mathematical 
modeling has 

helped predict 
;r;;;;;f the behavior 

" 1 of plastics 
in injection molding. 

Western Electric 
We make things that bring people closer. 
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A strong stroke isn't enough to win in freestyle swimming. 
Experts say: "Watch the turns." 

"A champion won't touch with his hand," they tell us. "He begins his 
overhead tumble with a downward stab of his right arm, twists as his feet 

hit, then explodes forward with a powerful pushoff." 
Their conclusion: "Experience and smart coaching develop a championship turn." 

We believe it. That's why we've put together the most experienced and 
best-coached team of bearing and steel engineers in the world. And we're 

constantly expanding and modernizing for the future. 
This coupled with promotion from within will mean increasing opportunities 

for you. If you want to grow with growing modern industry, join the team. 
Write The Timken Company, Canton, Ohio 44706. Tell our 

Manager of College Relations that you'd like to talk it over. 
An Equal Opportunity Employer(M/F) 

TIMKEN. 
IIOISIWO IIAOl,...K 

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

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. 

~~~~~ 
~COMPANY 
W. S. Dickey Clay Manufacturing Company 
Post Office Box 6, Pittsburg, Kansas 66762 



From the Editor's Desk 

Introducing the Shamrock 
Though the SHAMROCK 

celebrates its 70th birthday this year, 
this will be the first issue ever read by 
a large number of students. It is to 
these students (and any other in
terested persons) that I direct this in
troduction. To everybody else-par
•don me while I expound upon our 
past and present. 

The SHAMROCK originated in 
1904 as an engineering yearbook. It 
later evolved into a student produced 
magazine, ranging in frequency from 

·one or two issues per year in hard 
times, to a monthly distribution. 

Presentl y, the SHAMROCK is 
published four times during the 
school year, twice each semester. It is 
entirely a student effort, produced to 
help communicate the news of the 
college to students, faculty, alumni, 
parents, and high school students. 
Throughout the year you will see 
features on faculty, students, courses, 
projects, and in general, anything we 
feel will be of interest to the 
readership. 

The SHAMROCK is operating on a 
sound budget again this year, with 
funds coming from Student Council, 

subscriptions, and advertising. Our 
funding is sufficient this year to 
enable us to distribute the magazine 
free to students, a goal which we have 
long been striving for. It is the 
students' magazine, we hope you will 
read and enjoy it. 

In order to be responsive to the 
reader, we must have feedback. We 
invite your comments on any 
engineering related topic, including 
the SHAMROCK. Help us to help 
you. 

Mike LeFevre 

"17 guys in my section sent for a free Asphalt 
"\ 

Institute Library the ,, · day after I did." 

As a civil engineering student, I want 
to know all there is to know about 
the prudent use of asphalt 
paving, especially in these 
energy-short days. 

For example, asphalt con
struction·~ the flexible one for 
designing paving. For flexible 
designing like stage construction, 
putting down a base now and the 
surface later. Asphalt's the ideal 
rehabilitation material , too, for 
maintaining present roads. 

So the civil engineer who knows 
energy-conserving asphalt paving is 
going to be more in demand. That 
could be you, with a lot of free help from this 
Library. Do your future a favor and 
send the coupon. 

_, _____ _ 
er open to civil engineering students and professors 

1he Asp,Mb~ ~,U!P.JYJ! 
College Park, Maryland 207 40 
Please send your free Asphalt Institute 
Library. 

Name ___________ _ 

Class or Rank _________ _ 

CitY------.,..----
_________ _,_ip __ _ _______________ ... 
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DANA ATKINSON, is a sophomore 
in mechanical and aerospace ' 
engineering from Chesterfield, Mo. 
This year he is associate editor of the 
Shamrock and will succeed, 
graduating Mike LeFevre as editor 
next year. In this issue Dana reports 
on the members of the Student Coun
cil and what the council has been do
ing so far this year. Dana has con
tributed his time and experience in 
photography by helping out the 
Shamrock with many of the pictures · 
for this issue. Look for his story. 

BILL STUBBLEBINE is a 
sophomore in civil engineering from 

I 
Clarksville, Mo. Besides engineering 
courses, being features editor of the 
Shamrock occupies much of Bill's 
free time. Fortunately there is a little 
time left over to pursue his hobbies of 
skiing, wrestling and reading. In this 
issue of the Shamrock, he reports on 
the local news around the College of 
Engineering. To find out what 
happened over the summer, look for 
his stories in the .. West of the 
Columns" section of the Shamrock. 

THE MISSOURI SHAMROCK 



KEN DAHL is a junior from Her
mann, Mo., majoring in electrical 
engineering. He is a member of 
Engineers' Club and IEEE. Ken is 
this year's circulation manager for 
the Shamrock. 

CINDY EMMERICH, a sophomore in 
chemical engineering, is from 
Salisbury, Mo. On campus she is a 

OCTOBER, 1974 

LAURA CAREY is a graduate stu
dent in engineering and journalism. 
This year she is teaching the new 
course, "Engineering Com
munications," as well as contributing 
to the Shamrock. 

member of Alpha Chi Sigma and Stu
dent Council. 

DICK ZEREGA, a senior in civil 
engineering from St. Louis, has been 
active in Engineers' Club, ASCE and 
is a member of Chi Epsilon honorary. 
Dick's interest is urban planning. 

In this issue of the Shamrock, the 
latest report from the Placement Of
fice on the 1974 graduates is sum
marized by Ken Dahl. More engineer-

. ing jobs and higher salaries are 
predicted for this year's graduates. 

Also included in this issue is an in
terview with the new agricultural 
engineering professor, Dr. James 
Steichen, by Cindy Emmerich. Part 
of Dr. Steichen 's doctoral research in
cluded spending time in the middle 
of a lake collecting water samples for 
evaluation. To gain a personal insight 
into the College of Engineering's new 
professor, look for Cindy's article. 

Ever wonder what goes on "behind 
the closed doors" in the College of 
Engineering? Dick Zerega reports on 
the responsibilities and functions of 
the college's administrators. Dean of 
Engineering, William Kimel, and Dr. 
John Lysen, engineering experiment 
station director, were som~ of those 
interviewed. For this article and 
more, page through your issue of the 
Shamrock. 
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Can you picture a graduate student 
doing his doctoral research floating 
on a lake? Dr. James Steichen, the 
new agricu I tu ral engineering 
professor, did just that. 

Receiving his doctorate degree last 
summer, Dr. Steichen investigated 
the problem of lake stratification. As 
he explained, lakes are composed of 
two layers, a top warm layer and a 
cold layer on the bottom. Normally, 
these two layers never mix. Problems 
arise because the cool, bottom layer is 
devoid of oxygen which is essential to 
fish. 

To study this phenomenon, Dr. 
Steichen used a pump that was "like 
an attic fan" and "mixed up the lake" 
by pumping water at 15,750 gallons 
per minute. The layers of stratifica
tion were broken, and he measured 
the resulting changes in the lake. 

Raised on a wheat and beef cattle 
farm in north central Oklahoma, Dr. 
Steichen is familiar with the 
problems in agriculture. His "attack 
plan," to help solve the problems, 
was launched when he was graduated 
from Oklahoma State University in 
1970 with a bachelor's degree in 
agricultural engineering. After 
"packing bullets" for a year and a 
half with the Army, he returned to 
Oklahoma State University for 
graduate work. Bypassing a master's 
degree, he received his doctorate in 
agricultural engineering last 
summer. 

Immediately after graduation, Dr. 
Steichen was employed by the 
University of Missouri-Columbia, 
College of Engineering. Here he 
works in both research and an exten
sion capacity. 

Getting acquainted with Missouri 
farming methods occupies most of his 

Page 8 

by Cindy Emmerich 

THE FLOATING PROFESSOR 
time now. He does, however, do 
research on soil erosion and water 
resource management. This entails 
ridding flood land of excess water 
and providing water for arid land. In 
addition, he still finds time to help 
graduate students on their projects. 

Dr. Steichen 's contact wit.h the 
University did not begin last 
summer. During high school, he 
visited the campus and was struck by 
two features: the agricultural text 
plot surrounded by buildings and an 
agriculture building with no win
dows! 

Also impressed with the city of 
Columbia, he feels it has many oppor
tunities despite its small size. Preferr
ing the academic atmosphere and 

relishing a chance to "get out in the 
field," he chose the UMC 
professorship over industry. He, his 
wife and three-year-old daughter en-. 
joy living in a small town. 

Dr. Steichen feels that agriculture 
is "coming into the limelight as peo
ple are finally recognizing it as a fun- · 
damental part of our economy." In 
pursuing his agricultural research, 
he hopes to instigate a program to 
"keep dirt from going down the 
. " river. 

So if you see an engineering 
professor floating down a river, don't 
be surprised. It will probably be Dr. 
James Steichen working on his new 
project. 

Professor Steichen discusses his graduate thesis with Cindy Emmerich. 

THE MISSOURI SHAMROCK 



Frank DeCaria has 
helped provide a better 
home for thousands of 
fish in Old Hickory 
Reservoir. 

Frank DeCaria holds a BS-ChE 
from West Virginia University. He's twenty-four 
years old and has worked at DuPont's Old Hickory 
plant near Nashville for just over two years now. " 

When Frank joined Du Pont, he 
immediately went to work on the start-up of a 
new waste treatment plant. The resulting system 
provides a cleaner environment for thousands 
of bass, bluegill, and carp. In addition, his work 
has helped concentrate trace quantities of scarce 
materials to recoverable levels. 

At the moment, Frank is a member 
of a team working to make the waste 
treatment plant even more efficient. 
By 1983, he expects that the BOD 
discharge rate will have been further 
reduced to less than 10% of its 
current level. 

Frank's contribution is not 
unique. Du Pont has a reputation 
for getting young engineers into 
the mainstream quickly. 

If you'd like to work for a 
company where contributions 
really count and where you're 
more than just another number 
on a computer printout, do what 
Frank did. Talk to your Du Pont 
Personnel Representative. He'll 
show you how to help yourself 
while helping others. Du Pont Co., 
Rm. 24113,Wilmington,DE.19898. 

At Du Pont ... there's a world of things 
you can do something about 

~ 
IIRG.U.&M't'Of'f! 

An Equal Opportunity Employer, M/ F. 



THE 

ADMINISTRATORS 

Assistant Dean Jack N. Morgan is 
the primary liason between the ad
ministration and the students. His 
concern Jor student's successes, 
failures, problems, and suggestions is 
authentic. Dean Morgan wants 
students to receive all the informa
tion, advice, and encouragement they 
need. 

In the past 17 years, Dean Morgan 
has noticed a marked change in the 
faculty's attitude toward the 
students. "Now, many faculty 
members are very concerned about 
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by Dick Zerega 

the students and their classes." 
As Assistant Dean, he visits high 

schools, industries, and c1v1c 
organizations throughout the state to 
publicize and promote the College of 
Engineering at UMC. 

Dean Morgan is the man to see if 
you have a problem. All students 
wou Id do well to follow Dean 
Morgan's advice to "study hard, but 
also have a good ti~e because these 
are the most unique four yef)rs of 
your life." 

As Dean of the College of Eiigmct:"r
ing, William R. Kimel coordinates,.. 
the administration. Assisted by the 
rest of the college-wide administra
tion, he is responsible for all · 
classroom studies, research 
programs, and extension activities. 

Administrative functions of the 
college are performed primarily by 
committees. Among these are 
Academic Appeals, Career Guidance, 
Curriculum, Minorities, and Liason. 
Assisted by recommendations from 
department chairmen, faculty 
members, and the Student Council, 
Dean Kimel appoints the members of 
all committees. 

One of the Dean's most formidable 
tasks is determining the best use of 
limited funds. He must stay within 
university budget requirements 
while keeping the college fully ac
credited with the Engineer's Council 
for Professional Development. Out
side grants and contracts play an in
creasing role in providing financing 
for educational operations. Last year, 
$1.7 million in grants amounted to 
40% of the college's budget. 

During his six year tenure, Dean 
Kimel has worked diligently for more 
flexible curriculum requirements. 
He believes the students should have 
the opportunity to take advantage of' 
the resources of the multidisciplinary _ 
university. While developing a flexi
ble structure, Dean Kimel has been 
keenly aware of the many facets of a 
good engineering education. 

THE MISSOURI SHAMROCK 



The Engineering Experiment Sta
tion, directed by John C. Lysen, is the 
research office for the College of 
Engineering. Professor Lysen assists 
the faculty and students engaged in 
research projects by providing ad
ministrative services. The Experi
ment Station provides typing, ac
counting, and shop services. 

While most research projects are 
sponsored by the Federal Govern
ment, industry sponsors a growing 
number of projects. Professor Lysen 
believes that "industry is sponsoring 
more research projects at the College 
of Engineering because they find it 
advantageous to work with students 
who may be future employees, 
because they can avoid hiring per
sonnel for just one project by con
tracting a project here, and because 
they can see that realistic and perti
nent research projects are being 
proposed by our faculty." 

Many interesting research projects 
are currently being conducted in 
such diverse fields as Environmental 
Impacts, Occupation Safety, Bio
medicine, Power Plants, and Graphic 
Communications. An increasing 
number of projects are inter
disciplinary in nature. Any student 
active in a research project will cer
tainly come in contact with Professor 
Lysen and his staff. 

OCTOBER, 1974 

.. 

Phillip A. Lincoln is responsible 
for providing the vital communica
tion link between the college and the 
public. Most engineering 
publications are products of his 
Engineering Communications Office. 
These include such things as 
brochures, posters, folders, and news 
releases. Recruitment pamphlets are 
prepared by Mr. Lincoln and his 
staff, and articles to be submitted to 
technical journals first go to his of
fice. Phil Lincoln is always ready to 
help the students, giving freely of his 
time and expertise. 

]ames W. Beauchamp heads the 
Engineering Extension and the In
dustrial Referral Center. 

The primary function of the Exten
sion is to provide the public with 
educational services in engineering 
subjects. The Extension aids the 
professional development of 
engineers by providing off-campus 
graduate studies, and by helping 
them to keep abreast with new 
technology and problem-solving 
techniques. 

The Industrial Referral -Center 
helps inform the public concerning 
the ramifications of technological ad
vancements. For example, Professor 
Beauchamp and his staff help cities 
obtain technical information relating 
to their engineering needs. Hopeful
ly, the educational programs and 
technical assistance may improve 
their decision making abilities. 
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This is your key to unprecedented 
calculating power. 

Only Hewlett-Packard offers it. 
In 1928 a Polish mathematician, Dr. Jan 

Lukasiewicz, invented a parenthesis-free but 
unambiguous language. As it's evolved over the 
years it's come to be known as Reverse Polish 
Notation (RPN), and it's become a standard 
language of computer science. 

Today, it's the only language that allows you to 
"speak" with total consistency to a pocket-sized 
calculator. And the only pocket-sized calculators 
that use it are Hewlett-Packard's 

IENTER+I is the key to RPN because it enables 
you to load data into a 4-Register Operational 
Stack with the following consequences: 

J. You can always enter data the same way, 
i.e. from leftto right, the natural way to read 
any expression. 

2. You can always proceed through your problem 
the same way. Once you've entered a number 
you ask: "Can I operate?" If yes, you perform 
the operation. If no, you press I ENTER+! and 
key in the next number. 

3. You can see all intermediate data anytime, so 
you can check the progress of your calcula
tions as you go. 

4. You almost never have to re-enter intermediate 
answers-a real time-saver, especially when 
your data have eight or nine digits each. 

5 You don't have to think your problem all the 
• way through beforehand to determine the best 

method of approach. 

6. You can easily recover from errors since each 
operation is performed sequentially, imme
diately after pressing the appropriate key, and 
all data stored in the calculator can be easily 
reviewed . 

7. You can communicate with your calculator 
• efficiently, consistently and without ambiguity. 

You always proceed one way, no matter what 
the problem . 



The HP-45 usesRPN. 
That's one reason it's the most powerful pre

programmed pocket-sized scientific calculator. 
Here are 8 others: 

I. It's pre-programmed to handle 44 arithmetic, 
trigonometric and logarithmic functions and 
data manipulation operations beyond the 
basic four(+,- , X , -+-) . 

2.,--==---, It offers a 4-Register Opera

3. 

tional Stack that saves inter
mediate answers and 
automatically retrieves them 
when they are required in 
the calculation . 

It lets you store up to nine separate 
constants in its nine Addressable 
Memory Registers. 

If No 

Exceptional \aloes. 

The exceptional value of these exceptional 
machines becomes even more apparent when you 
consider their prices . You can own the world 's most 
powerful pocket-sized pre-programmed scientific 
calculator, the HP-45, for just $325? The HP-35 costs 
only $225? 

Ask your dealer for our booklet, 
"ENTER vs.EQUALS' 

If Yes 

It demonstrates the superiority of 
Dr. Lukasiewicz' language by 
comparing it to other calculators' 
systems on a problem-by-problem 
basis, and it explains the algo
rithm shown to the left which lets 
you evaluate any expression on a 
calculator that uses RPN and an 

L====----=====:.J Operational Stack. This booklet is 4. It gives you a "Last X" Register for error 
correction or multiple operations on the same 
number. If you get stuck midway through a 
problem , you can use the "Last X" Register 
to unravel what you've done. 

5 SCI 
• • It displays up to 10. significant digits 

in either fixed -decimal or scientific 
notation and automatically positions 
the decimal point throughout its 

200-decade range. 

6 -..o.MS D.MS-.lt converts angles from 
• • • decimal degrees, radians 

7. 

8. 

-.R 

• • or grads to degrees/ minutes/ 
seconds and back again. 

• 
It converts polar coordinates to rec-
tangu larcoord i nates ... or vice-versa. 
In seconds. 

Its Gold"Shift" Key doubles the func
tions of 24 keys which increases the 

HP-45's capability without increasing its size. 

The HP-35 uses RPN too. 
If the HP-45 is the world's most powerful pre

programmed pocket-sized scientific calculator, the 
HP-35 is runner-up. It handles 22 functions, has a 
4-Register Stack, one Addressable Memory Register 
and also displays up to 10 digits in either fixed
decimal or scientific notation. 

must reading for anyone seriously interested in 
owning a powerful pocket-sized calculator. 

Awilable at leading department stores 
and college bookstores. 

Stop in for a free copy of "Enter vs. Equals:• 
detailed specifications on either the H P-35 or H P-45 
and demonstrations of both machines. Call Hewlett
Packard Customer Service, (408) 996-0100 for the 
dealer nearest you . 

Ask about our HP-65 and HP-70 
while youre there. 

Chances are, he'll also have our two newest 
pocket calculators on display-the fully program
mable HP-65 that lets you write, edit and record 
programs on magnetic cards and the HP-70 business 
calculator that can help all business students to 
excel I in their business courses. 

A Hewlett-Packard pocket calculator can help you 
in school today, on the job tomorrow. 

HEWLETT.PACKARD 

Sales and service from 172 offices in 65 countries. 
Dept. 216 , 19310 Pruneridge Avenue, Cupertino, CA 95014. 

614/30 

•Domestic U.S.A. prices, not including applicable state and local taxes. 



WRITTEN ANYTHING GOOD LATELY? 

" . one of the basic skills of the truly successful engineer is his 

by Phil Lincoln 

Most engineering students aren't 
turned on by their required courses 
in English. They endure these brief 
excursions into what they regard as a 
hostile academic world with both ap
prehension and distaste. They are 
much more at ease in their well-

"A popular myth 

is that his days 

of wrestling with 

English are over. " 

defined disipline of the physical 
sciences and mathematics. 

A popular myth, quickly dispelled 
soon after the new engineer moves 
into his first job, is that his days of 
wrestling with English are over. 

Not so. They're just beginning. 

Whether you believe it or not, one 
of the basic tools of the truly 
successful engineer is his ability to 
communicate. Want proof? 

Take two young engineers of equal 
technical ability. Why does one move 
steadily up the promotion curve into 
high-dollar management while the 
other remains stuck at his desk out
side the executive suite? 

The answer's easy: The engineer 
who can let management know what 
he's doing via well-written project 
reports, memoranda, flip-chart talks, 
proposals, technical papers, etc., is 
the one who moves. His com
munications, prefaced by a tightly 
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written abstract in the case of a 
lengthy proposal or report, hit the 
front office like a breath of fresh air. 
His writing is well-organized , concise, 
full of meat. And because he's cut 
away all excess fat, his message is easi
ly digested. 

You have to remember that 
management people spend a good 
part of each working day reading 
various kinds of communications. 
These written efforts range from a 
short memo to a proposal delivered 
by station wagon. And despite their 
years of corporate experience, 
management still becomes impatient 
and frustrated with poor writing. 
Muddy prose, wordiness, lack of a 
clear message, failure to make 
specific points in logical order ... 
these are only a few of the reasons for 
their angrily vetoing what might 
have been a career-changing com
munication . 

"Success in engineering and 
research depends as much upon the 
ability to present an idea convincing
ly as it does upon the ability to per
form calculations or experiments. 
Scientific men too often look upon 
writing reports or making talks as an 
irksome part of their job and do as 
little of it as possible. Engineering 
work is not finished until the results 
are clearly recorded and presented to 
others." (Charles Kettering, former 
head of the General Motors Research 
Laboratories, Warren, Mich.) 

Here's another, from The Place of 
English in the Engineering 
Curriculum, a book written by A.A. 
Potter, former dean of engineering at 
Purdue University: 

"There is a general opinion among 
engineering students that the study 
of ones' own language is not of great 
importance, as compared with that of 
mathematics and technics, but 

believe me when I tell you that this 
idea is fundamentally and absolutely 
wrong. To become a successful 
engineer, one must be capable of per
suading others concerning his ability 
to do complicated work; he must be 
able to draft his specifications and 
contracts with clearness; and his 
reports need to be not only plain, 
sound and convincing, but also 
pleasing." 

And from the head of a large cor
poration who prefers to remain 
anonymous: 

"In my experience, many college 
trained men do not know how to pre
sent the results of their work in 
straightforward and readable 
reports. All too often the purposes, 
observations and results of days of ex
peri men tat ion are obscured by the 
indifferent organization and irrele
vant detail of muddled writing. 

Perhaps the primary deficiency in 
technical report writing is lack of 
organization." 

So let's hear it for beginning with 
an outline. 

When you sit down to write your 
first report as a working engineer, 

" ... management 

still becomes 

frustrated with 

poor writing." 

first establish the objective of the 
report. Write it dow_n as a single 
sentence. Next, make a list of all the 
areas you want to cover. The impor
tant thing is to get them down on 
paper. When that's done, go through 

THE MISSOURI SHAMROCK 



ability to communicate." 

your list and identify your major 
topics first, then the sub-topics. Next, 
organize them logically and begin 
writing. 

This is the moment of truth, the 
most difficult part of the whole chore 
for even the professional writer: get
ting those first few words down on 
that blank sheet of paper. But do it, 
even if it's only, "The objective of 
this report is to .... " At least it will 
get you started. Then just go ahead 
and follow your outline. 

There are any number of books 
available that discuss writing in ex
haustive detail, all kinds of writing. 
Some of them list specific ways to 
handle technical writing, even delv
ing bravely into laboratory reports, 
technical journal articles, business 
letters, abstracts, summaries, graphic 
aids, etc. Others go on to list com
monly misused words, misspellings, 
weird sentence structures, and all 
kinds of other shortcomings in 
English that are to be avoided in your 
writing. 

But where these ho.w-to-write 
books miss out is not recommending 
that their readers do more reading. 
This is how you can best learn to han
d le the language with reasonable 
grace and precision: by reading what 
has been written by good writers, 
both of non-fiction and fiction, and 
thinking as you read about the way 

· they put their words together, about 
the way they sound, the way they fit, 
the way they complement each other, 
the accuracy with which they 
transmit the writers' message. 

Think, too, about their use of the 
familiar symbols of punctuation. 
Remember that, without widely 
accepted standards of usage here, 
your sentence punctuation-or lack 
of it-can impact an entirely 
different meaning to the information 
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you 're trying to transfer via paper to 
someone else. 

Here's a quick example from 
Theodore M. Bernstein's The Careful 
Writer: 

What's the latest dope? 
What's the latest, dope? 
The careless use of a coma here 

could conceivably earn the sloppy 
writer a fat lip. 

If you're still not convinced that 
the use of standard punctuation is 
important to the readers' understan
ding, try punctuating the following 
words so that they make good sense: 

That which is is that which is not is 
not is not that it it is 

When you have given up, see page 
24. 

Another commonly voiced com
plaint by engineering management is 
that many of their technical people 
seem unable to write their reports, 
etc., with an eye for conveying infor
mation as efficiently and painlessly 
as possible. There's probably no 
better illustration of overwriting 
than the Federal governments' reply 
to a plumber who reported he'd 
found hydrochloric acid a great way 
to open clogged drains. 

"The efficiency of hydrochloric 
acid is indisputable," wrote the 
government expert, "but it has a 
deleterious effect on metallic sub
stances." 

The plumber wrote back promptly, 
thanking the man for approving of 
his discovery. After several more ex
changes of letters, none of which in
dicated that the plumber understood 
the Federalese he was reading, 
someone else in Washington whipped 
off this short, but efficient note: 

"Don't use hydrochloric acid. It 
eats the hell out of pipes." 

And that, students, is what com
munication is all about. 
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Engineers, consider this question. 
On a vast campus of more than twen
ty thousand students, a campus with 
more cl ivisions than the local 
AFLCIO, a campus with more 
talents, nationalities, interests, and 
ideas than a dog has fleas, who 
represents US? Who makes our 
desires known? The answer is the 
Engineering Student Council, and 
yet many engineers are unaware of 
the Council and its activities. As its 
scope and vitality increase, a working 
understanding of this important 
representative voice becomes in
creasingly important to all our 
students. 

The Engineering Student Council 
has grown to encompass a strata of in
strumental functions, some of the 
most basic being performed by its 
committees. The three member 
Senate Committee, a standing com
mittee, is charged with the respon
sibility of representing the College of 
Engineering at each Senate meeting 
of the Missouri Students' Association. 
Although they have no formal voting 
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rights, these delegates may debate 
any issue considered by the Senate. 
The academic Affairs Committee, 
another standing committee, com
pliments this action by joining its 
two delegates with similar delegates 
from other divisions to decide on 
academic issues concerning the entire 
student body. Finally, a host of 
student-faculty committees consider 
issues more narrowly confined to the 
College of Engineering. 

Another matter near and dear to 
the hearts of all, money, forms these
cond area of important Student 
Council activity. Most engineering 
organizations ·depend to varying 
degrees on the council for their in
come. The Student activities fee 
provides the council with an income 
of $1.00 for each undergraduate stu
dent enrolled in engineering per 
semester, and $.50 for each graduate 
or summer student. The council in 
turn allocates money to organizations 
such as Engineers Club, St. Pat's 
Board, and the technical societies. 
The budget which results from this 
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procedure must win final approval 
from MSA before it may be im
plemented. 

The structure of the Council has 
been recently revised to provide for 
the election of representatives in 
March to terms of one year, with the 
number of representatives from each 
department being determined by the 
enrollment in that department. All 
engineering students are encouraged 
to place their names on the ballot by 
completing a petition form available 
in the Dean's office prior to the elec
tion. The only requirement is the 
signatures of ten students from the 
candidate's department. 

The Engineering Student Council 
is an active and dynamic force in the 
college, and easy access to its 
representatives and biweekly 
meetings make it a viable instrument 
to be used by every member of the 
engineering team at UMC. With this 
in mind, the cries of anonimity on a 
large campus hold little weight. 

by Dana Atkinson 

Above: Jan Avondet, president. Clockwise 
from upper right: Dan Corman, Kent Maki, 
Cindy Emmerich, Mike Goodman, Terrence 
Harte, James Cook, Kent Schescke, Rosella 
Knipp, Tony Jacques, Tom Hippe, James 
Preston, Sharon Cole. Not pictured: Marty 
Einig. 
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Love Under the Shamrock 
Miss Karen Dumm, former co• 

editor of the SHAMROCK and 1974 
civil engineering graduate, was 
married June 1 to Glenn Moll, 
agricultural engineering graduate, in 
Nashville, Mo. 

While attending the University, 
Miss Dumm was active in Engineer
ing Student Council, Engineers' 
Club, St. Pat's Board, American 
Society of Civil Engineers and 
Marching Mizzou. 

She was also a member of Tau Beta 
Pi, Mortar Board and Tri Penta 
honoraries. 

The SHAMROCK wishes to express 
its congratulations and best wishes in 
the future to Karen and Glenn. 

Two industrial engineering 
students have won two of the three 
$1,250 Dwight D. Gardner 
Scholarships sponsored by the 
American Institute of Industrial 
Engineers. 

Ms. Jeanne Avondet, Monett, Mo., 
and Jay Dittman, Joplin, were 
selected on scholastic ability, 
character, leadership, financial need 
and potential future contributions to 
their profession. Ms. Avondet a 
junior, is a member of Tau Beta Pi 
honor society and is currently 
Engineering student council presi
dent. 

Dittman, a junior, has maintained 
a perfect 4.0 grade average. 

Laurence Laning, a recent UMC in
dustrial engineering graduate, has 
received the $350 Armstrong Student 
Award for Excellence-Men from the 
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American Institute of Industrial 
Engineers. The award is sponsored by 
the Armstrong Cork Co. of Lancaster, 
Pa. 

Laning, a member of Tau Beta Pi 
and Alpha Pi Mu honoraries is 
presently working for The Charmin 
Products Co. in Cape Giradeau. 

AGC Scholarships 
Three University civil engineering 

students have been awarded 
scholarships totaling $1,900 by the 
Associated General Contractors of 
Missouri (AGC). 

The students are James 
Prestigiacomo, Kansas City, John 
Willhoite, Moberly, and Bernard 
Pointer, Linn, Mo. 

Prestiagiacomo received the $1,000 
Morris DeWitt Scholarship. 
Willhoite was awarded the $450 AGC 
Senior Scholarship and Pointer 
received the $450 AGC Junior 
Scholarship. 

All three are interested in manage
ment construction careers. 

Lockheed Califormia has granted 
$27,635 to Dr. David W. Hoeppner, 
UMC v1s1t1ng professor of 
bioengineering and mechanical 
aerospace and nuclear engineering. 

The Burbank, California based 
company granted the funds to Dr. 
Hoeppner for research in fatigue
fractu re behavior of the microstruc
tu re of titaniun alloys. 

The '"Best Teacher" certificate 
Dr. Robert Eastman, UMC 

professor of industrial engineering, 

was awarded the "Best Teacher" cer 
tificate by the May graduating class o 
the College of Engineering. 

The award praises "his exper 
knowl edge of the subject he teaches 
his genuine interest in his students 
his ability to communicate with then 
and his unselfish giving of both hi : 
ti me and his experience." 

Dr. Eastman specializes 11 
operations research, engineerin1 
economics and operations analysis. 

Dr. Darrol Timmons, nuclea1 
engineering associate professor, ha: 
been awarded a $13,831 grant by th1 
Commonwealth Edison Company ol 
Chicago. 

The nine-month contract is fo1 
studying fast-neutron induced rad ia• 
lion damage in nuclear power reacto, 
vessels. This is important for the con• 
tinued safe operation of nuclear 
power reactors. 

Nuclear Engineering Departmen 
Receives Grants 

Two nuclear engineering facult: 
members have been awarded a $84, 
000 grant from the National Scienc, 
Foundation. 

Dr. Walter Meyer, chairman, anc 
Dr. Darrol Timmons, associat, 
professor, were awarded the two-yea i 
contract for research involving th1 
experimental and analytical evalua 
tion of current nuclear reactor shielc 
design methods. 

The study is in cooperation wit~ 
the Kansas State University engineer 
ing faculty. Experimental work wil 
he done on the University's 10-
million watt research reactor. 
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1973-74 GRADUATES AVERAGE $1180 by Ken Dahl 

This years graduating class can ex
pect starting salaries of nearly $1000 
per month · according to a report 
released by Assistant Dean Jack 
'Morgan, Director of Placement. 

Of last years 161 graduating 
seniors, their mean starting salary 

was $986, this report states. In May 
1973 the mean was $922. 

The report also stated 48% of the 
graduating class accepted industrial 
positions. Twenty-two per cent con
tinued for advanced schooling and 
9% entered the military. 

Starting Salary Ranges 
for 

May 1974 B.S. Engineering Graduates 

Department Low Mean 

Agricultural Engineering 950 963 
Chemical Engineering 950 1020 
Civil Engineering 875 1000 
Electrical Engineering 875 1003 
Industrial Engineering 930 997 
Mechanical Engineering 883 1008 

Analysis of Entire Class 

AgE ChE CE EE 

Accepted Industrial Positions 4 8 23 16 
Advanced Schooling 2 2 1 20 
Military Service 1 0 0 8 
Other 1 2 5 16 

TOTALS 8 12 29 60 
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Hence, if this present trend con
tinues, engineering graduates can ex
pect an even brighter future. 

Listed on the following pages are 
the names and positions of the '73-'74 
graduates. 

High 

1000 
1075 
1250 
1165 
1075 
1100 

ME Total 

8 20 78 
1 10 36 
1 4 14 
1 7 33 

11 41 161 
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A(lricultural En(lineers Michael Townley W'74 Robert M. Luke W'74 

Olin Black & Veatch 

David E. Brune W'74 Brandenburg. Kentucky Kam1as City. Mi11ouri 

Graduate School Project Engineer Structural Dept.-Power Division 

UMC 
James J. Van Garsse F'73 Galen E. Miller W'74 

Michael F. Du,:an W'74 The Marley Company Burns & McDonnell 

Carnation Company Mi11ion. Kansa8 Kanaas City. MiHouri 

Jefferson. Wisconsin Assistant Project En(lineer Consultant Engineer 

Produ ction Supervisor 
John Robert Zelle W'74 David F. Manchester F'73 

Ro,:er C. Erisman W'74 Monsanto US Air Force-Squadron McConnell 

Graduate Sc-hool St. Lou is, Mi88ouri AFB 

UMC Wichita. KanH8 
Construction Mgr. 

Wayne Allen Hoefer W'74 Civil Engineers 
Caterpillar Tractor Richard J . Monger F'73 

Peoria. Illinois David B. Campbell F'73 TVA-Knoxville, Tennessee 

Trainin,t: Pro,t:ram Graduate School Structural Design 

Michael R. Stuber W'74 Michael A. Cook F'73 Alex E. Novak W'74 

Allis-Chalmers Company Brown & Foot R. W. Booker & A111oc. 

Independence. MiMouri Houston. Texas St. Louis, Mi11ouri 

Trainin(l & Product En,:r. Structural Engineer 
James O'Brien W'74 

Raymond A. Thompson W'74 Karen Dumm W'74 DuPont 

Caterpillar Tractor Company Southwestern Bell Co. Wilmington. Delaware 

Peoria. Ill inois St. Joseph. Mi8souri 
Management Trainee Installation Foreman James P . Prestigiaoomo W' 74 

Graduate School 

Jame, L. Ellia W'74 UMC 

Chemical En(lineen Stone & Webster 
Boston. Mauachusettes Jack D. Punche,, Jr. F'73 

Carl Andrew Brown W'74 Field Enp;ineer US Navy 

Celanese Corporation Pensacola. Florida 

Green . South Carolina Curtis D. Frankhauser W'74 
Engineer Black & Veatch Marion Renner W'74 

Kan1as City. Mi11ouri Texaco Oil 

Jo1eph M. Galowina W'74 Structural Dept.-Power Div . Port ArthUr, Texa8 

Monsanto Design Engineer 

Addy,on, Ohio Stephen P. Goodman W'74 
Proces11 En((ineer L.G. Barcus & Son Steve Smith W'74 

Kansas City. Kan1as Nooter Corporation 

John W. helin, Jr. W'74 Estimate & Project Engr. St. Louis. MiHouri 

Nooter Corporation 
St. Louis. Mi88ouri Alan Hargis W'74 John Snitzmier W'74 

Saleti En({ineer Burns & McDonnell Black & Veatch 

Kansa8 City. Missouri Kansas City. Mi11ouri 

James E. O'Connor W'74 Field Resident Divi8ion 

Black & Veatch Wayne J. Hartman W'74 
KanMas City. Missouri Bicycle Trip around the world for American Cancer Society Greg E. Springmeyer W'74 

Power Division (IO month, ) Bechtel Corporation 

David W. Kempf 
San Francisco, California 

Michael J. Simon W'74 W'74 Planning & Scheduling Engineer 

Medical School R. W. Booker & AHoc .• Inc. 

UMC St. Louis. MiHouri Chet A. Stumpf W'74 
Design Engineer Burns & McDonnell 

Geor(le Woodson Smith W'74 Mark D. Langford F'73 
Kansas City, MiHouri 

Graduate School Graduate School 
UMC UMC Gary Tenchluse W'74 

Zurheide-Herrmann. Inc. 

Meli8sa L. Taylor F'73 Robert G. Lannert F'73 St. Louis, Missouri 

Brown & Root Mo.-State Highway Commission Structu ral Engineer 

Hou8ton, TexaM J e£rerson City, Mi8souri 
Construction Inspector Leslie Trotter W'74 

John R. Thomson W'74 Porter DeWitt Const. 

Texaco. Incorporated Thoma, J. Leicht W'74 Poplar Bluff. MiHouri 

Port Arthur, Texas No Record Const. Supervisor 
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John D. Wilkin8on W'74 John D. Evanoff, II W'74 Dennis Rayfield W'74 
Exxon Company US Navy llS Postal Service 

Ensign Washington. D.C. 
Oliver W. Wischmeyer F-73 Computer Programmer 
Silverdrop. Parcel, & Assoc., Inc. Ralph P. Flint F-73 
St. Louis, Missouri Graduate School Paul F. Rieth W'74 
Structural Engineer IBM 

Lynn R. Garrison F'73 Endicott , NY 
Andrew C. Zurow Metrigraph Scientific, Inc. Junior Engineer 
Graduate School Columbia, Missouri 

Martin S. Richman W'74 
Karl Edward Gonser W'74 Graduate School 

Civil Engineering (MS-grads) Graduate School UMC 
UMC 

David A. Baskett F'73 Myron R. Rollins W'74 
Howard, Needle&, Tammen, & Bergendorf Majid Habibi W'74 Graduate School 
Kansa& City, Mis8ouri Work in Iran UMC 
Engineer 

Wm. W. Heim F'73 Mohammad Sarmadi W'74 
Thomas Edwin Decker F'73 General Electric Graduate School 
Black & Veatch Grinnell, Iowa UMC 
Kan8■s City. Mi8souri Engineer 

John R. Shreve F'73 
Lewis R. Douglas W'74 Cynthia Hellman W'74 Delco Electronics 
Nooter Corporation Graduate School Kokomo, Mis11ouri 
St. Louis, Missouri UMC 

Michael W. Sinden W'74 
Ray Werkmeister F'73 David Patrick Henderson W'74 Stone & Webster 
Nooter Corporation Richards-Gebauer AFB Boston, Massachm1ettes 
St. Louis. Mi88ouri Electronics Engineer Field Engineer 
Special Proj. De&ign & Analysis Department 

Dale V. Hibner F'73 Terry Linda Sneed W'74 

Electrical Engineers US Air Force IBM 
Communications Officer East Fishkill, NY 

Hos8ein Bagheri F'73 Junior Engineer 

Graduate School Terry L. Hooper W'74 
General Electric Jay A. Stevenson F'73 

Robert W. Bartel W'74 St. Louis. Mi880uri Packard Electric 

Graduate School Warren, Ohio 

UMC Richard D. Hufford F'73 Design Engineer 
General Electric 

Timothy Batliner W'74 Schenectady, New York Ken D. Still W'74 

Richards-Gebauer AFB Fisher Controls 

Electronics Engineer Dave Hursig 
Graduate School 

W'74 Research Department 

Lewis Scott Beaty W'74 UMC Greg Swanson W'74 

IBM US Army 

Hopewell Junction. NY Dennis H. Johnson W'74 Second Lieutenant 

Junior En~ineer General Electric 
St. Louis, Missouri Fernando Uribe W'74 

Wm. A. Brew W'74 Sales Engineer Bendix Corporation 

Graduate School Kan11as City , Missouri 

University of Illinois Roger Kaiser W'74 Assoc. Engineer 

Urbana, Illinois Sell-employed 
Frank A. Whiteside W'74 

Wm. R. Brown F'73 Joseph Krenzel W'74 Kings Radio 

Graduate School US Navy Olathe, Kansa11 
Ensign 

Gary Brownfield W'74 Michael R. Willmore F'73 

Graduate School Michael J. Landers F'73 US Navy 

UMC US Navy 
Robert Worthington W'74 

Ernie J. Caine W'74 Eric D. Lloyd W'74 Central American Government 

Motorola US Air Force (El Salvadore) 

Schaumburg, Illinois Vandenberg AFB, California Power Engineer 

Eledronic Engineer ElectroniC8 R & D Officer 
John R. Ziegler W'74 

Laurence J. Cohen W'74 Phillip G. Mahnken F'73 Standard Oil of Calif. 

Union Electric US Air Force San Francisco, California 

St. Louis, Miuouri Second Lieutenant Design Engineer 

Asst. Engr.-Power Operations 
James A. Mazzei W'74 

Gerald W. Cook S'74 
Graduate School 

Standard Oil Co. ol Calif. UMC 
Electrical Engineering (MS-grads) 

San Franci8co, California 

Gregory A. Cool F'73 Denni8 P. McEnaney F'73 Robert A. Dinkin W'74 

General Electric Illinois Power Company McDonnell-Douglai;; Corp. 

Bethesda, Maryland Decatur, Illinois St. Louis. Missouri 

Systems Analyst Asst. Electrical Engr. Systems Engineer 

Kenny D. Creed F'73 David J. Mitchell F'73 Michael E. Gru·its F'73 

Armco Steel Phillips Petroleum Company Fisher Controls 

Kan88s City, Missouri Bartlesville, Oklahoma Marshalltown, Iowa 
de' Development Engineer 

David Daum W'74 Jahanbaksh Mortezapour W'74 
Graduate School Graduate School E. Michael McDowell F'73 

UMC Central Missouri State No Record 
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Wm. V. O'Donnell W'74 Mechanical Engineers Alan F. Riechman W'74 

Monsanto Graduate Sc-hool 

St. Louis, Mis11ouri Osc-ar R. Arroyo W'74 Old Dominion Univ., VA 

Design & Con11t. Branch llS Polymetric 
Stanford, Connecticut Stephen L. Slaten W'74 

Proctor & Gamble 

, h1dustrial Engineers Graig Berger W'74 Cincinnati, Ohio 

Caterpillar Tractor Company ME packaging 

Fred Corl W'74 Peoria, IL 
Schreiber Chee8e, Inc. Training Program Dwayne Smith W'74 

Carthage, Missouri Graduate School 

Asst. Maint. Mgr. Roger L Buie W'74 

Caterpillar Tractor Company Mack P. Spencer W'74 

Richard R. Cuba F'73 Peoria, IL Bendix Corp. 

Charmin Paper Prod. Training Program Kansas City, Missouri 

Cape Girardeau, Missouri Associate Engineer 

Team Mgr. Michael J. Cardinal W'74 

Black & Veatch Roger E. Stone F'73 

R. Alon Davis W'74 Kansas City, Missouri GMC-Detroit Deisel Allison 

Law School ME Dept-Power Div. Division 
UMC Indianapolis, Indiana 

Darwin Carrel W'74 Quality Assurance Dept. 
Kevin A. Deschler W'74 Caterpillar Tractor Company 
PPG-Pittsburgh Peoria, IL Glenn Strebeck W'74 

Project Engineer Training Program Pioneer Serv. & Engr. Co. 
Chicago, IL 

Ronald L. Oetting F'73 Joe DiPietre W'74 Mechanical Engineer 
Southwestern Bell Telephone Graduate School 
Kansas City, Missouri St. Louis, Missouri Bruce E. Sukow F'73 

Industrial Engineer Phillips Petroleum Co. 
Gary E. Dorr W'74 Kansas City, Missouri 

Danny W. East F'73 Graduate School Plant Engineer 
Whitaker Cable UMC 
Kansas City, Missouri Ray R. Walters 8'74 

Methods Lah Tech. Joseph P. Fitzgerald W'74 Burns & McDonnell 
Burns & McDonnell Kansas City, Miseouri 

David Englemeyer F'73 Kansas City, Missouri 
Charmin Paper Company Geo££rey L. Travers W'74 

Cape Girardeau. Missouri Timothy Alan Green W'74 US Navy 
US Air Force Brinerton, Washington 

Randolph J. Fisk F'73 Second Lieutenant Ensign 
York Div-Borg Warner 
York, PA Edward L. Hampton, III W'74 Jerry A. Wear W'74 

Training Program Burns & McDonnell Caterpillar Tractor Company 
Kansas City, Missouri Peoria, IL 

Stanford T. Friend F'73 Consultant Trainee 
Square D Company 
Cedar Rapids, Iowa Hussein Hakim-Davar W'74 

Graduate School 
Francis S. Weiskopf W'74 

Fred C. Grunwald W'74 UMC 
TVA 

Swedish-American Hosp. 
Knoxville, Tenn. 

Rockford, IL Richard L. Hoffelmeyer W'74 ME-Grade SD-I 

Mgt. Engrs. May Engineering Company 
Michael R. Willhite W'74 Kansas City, Missouri 

David S. Hoffner W'74 General Electric 

L. D. Schreiber Cheese, Inc. Steven C. Krieg F'73 St. Louis, MiMouri 

Green Bay, Wisconsin Monsanto Field & Service Engineer 

Industrial Engineer 
Gerald W. Long F'73 

John L. Heiser W'74 GMC-Detroit Deisel Allison Dale Wilson W'74 

US Air Force Division Graduate School 

Little Rock, Arkansas Indianapolis, Indiana 

Officer Reliability & Test Engr. Steven Wopata W'74 
Burns & McDonnell 

Larry J. Laning W'74 Jay Lutz W'74 Kansas City, Missouri 

Charmin Paper DuPont Chemical Co. Engineer 

Green Bay, Wisconsin E. Chicago, Indiana 

Production Mgt. Research & Development Division 
Mechanical Engineering (MS-grads) 

Paul D. McConnell F'73 

Philip R. LeBlanc F'73 A. 8. Chance Plastics 

York Div. of Borg-Warner Centralia, Missouri Gerald T. Bauer F'73 

York, PA Mlg. Engr. Bechtel Corp, 
Engr. Training Program San Francisco, CA 

Charle, McCubbin W'74 

Stephen G. Lee F'73 Fisher Controls William L. Hudson W'74 

Graduate School Marshalltown, Iowa Bendix Corp 
DC8ign Engineer Kansa8 City, Mi88ouri 

Terrence A. Quinn 
Engineer 

W'74 

lnrlustrial Engineering (MS-grads) 
Caterpillar Tractor Co. 
Peoria. IL Nuclear Engineering (MS-grad) 
Training Program 

Michael W. Bellanti 
David Schellman F'73 Paul E. Rankin W'74 General Electric 
Celanese Texaco, Inc. Omaha, Nebruka 
Narrows. VA Bellaire, Texas Field Engineer 
~n,;r., Operations Analysis Dept. Bellaire Lab 
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And Verily. 
It Was So 

And it came to pass early in the 
morning of the last day of the 
semester there arose a multitude 
smiting their books and wailing. And 
there was much weeping and 
gnashing of teeth, for the day of 
judgement was at hand and they were 
sore afraid. For they had left undone 
those things which they ought to have 
done, and they had done those things 
which they ought not to have done, 
and there was no help for them. 

And there were many abiding in 
their rooms who had kept watch over 
their books all night, but it naught 
availeth. But some there were who 
rose peacefully, for they had 
prepared for themselves the way and 
made straight the path of knowledge. 
And they were wise, who were known 
to some as the burners of midnight 
oil, but by others were called curve 
lousers. 

And the multitude arose and ate a 
hearty breakfast; and they came into 
the appointed place and their hearts 
were heavy within them, and they 
had come to pass, but some to pass 
out. And some repented their 
rioutous living and bemoaned their 
fate, but they had not a prayer. And 
at last there came among them one 
known as the instructor, he of the 
diabolical smile, and passed paper 
among them and went upon his way. 

And many and varied were the 
answers which were given, for some 
of his teaching had fallen among fer
tile minds, and others had fallen 
among the fallow, while still others 
had fallen flat. And some there were 
who wrote for an hour, others for 
two, but some turned away sorrowful. 
And many of these offered up a little 
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bull in hopes they could pacify the in
structor, for these were the ones who 
had not a prayer. And when they had 
finished, they gathered up their 
belongings and went away quietly, 
each in his own direction, and each 
vowing to himself in this manner: "I 
shall not pass this way again". 

-an anonymous apocryphal 
writing with wisdom for 
every new age 

* * * 

The pharmacist walked up to the 
man loitering in the store. "Please 
don't smoke that cigar in here," he 
said. 

"But I bought it here," objected 
the man. 

"Look," said the pharmicist, "we 
also sell laxitives!" 

• • • 

The only thing worse than being a 
bachelor is being a bachelor's son. 

• • * 

The ferocious lion ate a bull. 
Afterward he felt so wonderful he 
roared and roared. A hunter heard 
him and shot him. 

Moral: When you are full of bull, 
you had better keep your mouth shut. 

• • • 
A tramp knocked on the door of an 

inn known as George and the Dragon. 
When the landlady opened the door, 
the tramp asked, "Could you spare a 
poor hungry man a little bite to eat?" 

"No!" she shouted as she slammed 
the door in his face. 

The tramp knocked again. As the 

BULLarney 

woman opened the door, he asked, 
"Could I have a few words with 
George?" 

* • • 

"Beg your pardon, but aren't you 
an engineering student?" 

"No, it's just that I couldn't find 
my belt this morning, my razor 
blades were gone, and a bus ran over 
my hat." 

• • • 

The small boy of a wealthy contrac
tor was asked what he would like for 
Christmas. 

"A baby sister," replied the boy. 
"But it's only two weeks until 

Christmas and that doesn't leave 
much time," answered his father. 

"I know," replied the boy. "But 
can't you put more men on the job?" 

• • • 

Mrs. Trent, seated in her 
livingroom, heard the back door 
slam. Thinking it was her young son, 
she called, "I'm in here darling, I've 
been waiting for you." 

There was no answer for a moment 
then a strange voice faltered, "I'm 
sorry, but I ain't your regular 
milkman." 

• • • 

Professor: "A fool can ask mort 
questions than a wise man can 
answer." 

Student: "No wonder so many 
students fail your exams." 

From "Write Any Thing Good?", 
That which is, is. That which is not, is 
not. Is not that it? It is. 

THE MISSOURI SHAMROCK 



The trick is to find a high-quality quad receiver 
at a low price. 

We think we have that receiver. In fact, we think 
we have four of them, each one an outstanding buy 
within its price category. They're all listed below 
with their prices and most important specs. All you 
have to do is decide which one is best for you. 

$329.95* 4 x 7 .5 watts continuous (RMS) power into 
8 ohms from 30Hz to 20kHz at less than 1 % total 
harmonic distortion. 2 x 15 watts continuous (RMS) 
power in special stereo bridge mode. IM distortion at 
rated continuous output is less than 1 % . Frequency 
response is 20Hz-20kHz at tape input+ 1.5 db. An 
exceptional FM sensitivity of 2.3 µ.v. Plus many 
features. Model RQ 3745. 

$379.95* 4 x 15 watts continuous (RMS) power into 
8 ohms from 20 Hz to 20kHz at less than 1 % total 
harmonic distortion. 2 x 30 watts continuous (RMS) 
power in special stereo bridge mode. IM distortion at 
rated continuous output is less than 1 % . Frequency re
sponse is 20Hz-20kHz at tape input+ 1.5db. FM sen
sitivity of 2.3 µ.v. Plus many features. Model RO 3746. 

$499.95* 4 x 25 watts continuous (RMS) power into 
8 ohms from 20Hz to 20kHz at less than 0.5 % total 
harmonic distortion. 2 x 60 watts continuous (RMS) 
power in special stereo bridge mode. IM distortion at 
rated continuous output is less than 0.5 % . Frequency 
response is 20Hz to 30kHz at tape input + 1.Sdb. 
FM sensitivity is an exceptional 1.9 µ.v. Full function 
jack panel. Walnut veneer cabinet. Plus many other 
features. Model RQ 3747. 

$599.95* 4 x 50 watts continuous (RMS) power into 
8 ohms from 20Hz to 20kHz at less than 0.5 % total 
harmonic distortion. 2 x 125 watts continuous (RMS) 
power in special stereo bridge mode. IM distortion at 
rated continuous output is less than 0.5 % . Frequency 
response is 20Hz to 30kHz at tape input + 1.Sdb. 
Outstanding FM sensitivity of 1.9 µ.v. Full function 
jack panel. Walnut veneer cabinet. Plus many other 
features. Model RO 3748. 

If you like what you see and what you read, go to 
your Sylvania dealer. When you're there, you'll like 
what you hear. 

*Manufacturer's suggested retail price. 

lcj i=t SYLVANIA 



Development and Design. 
Is this the kind 

of engineering for you? 
Trying to figure out the exact 

kind of engineering work you 
should go into can be pretty 
tough. 

One minute you 're studying 
a general area like mechanical 
or electrical engineering. The 
next you're faced with a maze of 
job functions you don't fully un
derstand. And that often are 
called different names by differ
ent companies. 

quite a few engineers. So we 
thought a series of ads explain
ing the work they do might come 
in handy. After all, it's better to 
understand the various job func
tions before a job interview than 
waste your interview time try
ing to learn about them. 

turing products. Selling and 
servicing products. 

This ad outlines the types of 
work found in the Development 
and Design area at GE. Other 
ads in this series will cover the 
two remaining areas. 

We also have a handy guide 
that explains all three areas. For 
a free copy, just write: General 
Electric, Educational Communi
cations, WI D, Fairfield, CT 
06431. General Electric employs 

Basically, engineering at GE 
(and many other companies) can 
be divided into three areas. 
Developing and designing prod
ucts and systems. Manufac-

Basic/ Applied 
Research Englneering 

Motivated by a curiosity about nature, the 
basic research engineer works toward uncov
ering new knowledge and understanding of 
physical phenomena (like the behavior of 
magnetic materials). From this data base, 
the applied research engineer takes basic 
principles and applies them to a particular 
need or problem (such as in
creasing the energy available 
from a permanent magnet). 
Output is aimed at a market
able item. Both work in 
laboratories and advanced ~'I!ZJ~~ 
degrees are usually required. 

Advance Product 
Engineering 

Advance engineers bridge the gap between 
science and application. Their job is to 
understand the latest advances in materials, 
processes, etc., in a product area, then use 
this knowledge to think up ideas for new or 
improved products or to solve technical prob
lems. They must also prove the technical 
feasibility of their ideas through laboratory 
testing and models. Requires a highly cre
ative, analytical mind. A pioneering spirit. 
And a high level of technical expertise. Out
put is often a functional model. 

Product Design Engineering 
Design engineers at GE pick up where the 
advance engineer leaves off. They take the 
product idea and transform it into a product 
design that meets given specs and can be 
manufactured. Usually, they are responsible 

for taking their designs through initial pro
duction to prove they can be manufactured 
within cost. Requires a generalist who can 
work with many experts, then put all the 
pieces together to make a product. From 

power plants to toasters.Output is schemat
ics, drawings, performance and materials 
specs, test instructions and results, etc. 

Product Production 
Engineering 

Production engineers in
terface between the 
design engineer and 

manufacturing people. 
They interpret the product 

design intent to 
manufacturing. They 
maintain production 

scheduling by trouble
shooting during manu

facturing and determining deviations from 
specs. When necessary, they help design 
adaptations of the product design to im
prove quality or lower cost without changing 
the essential product features. Requires inti
mate familianty with production facilities. 

Engineering Management 
For people interested in both engineering 
work and· management. Engineering man~ 
agers plan and coordinate the work of other 
engineers. They mightoversee product devel
opment, design, production, testing or other 
functions in marketing and manufacturing. 
Requires a strong technical base gained 
through successful engineering work. Sensi
tivity to business factors such as cost and ef
ficiency. Plus the ability to work with people. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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I 
SYLVANl~S 

FLAT RESPONSE 
TO HIGH PRICES. 

ANNOUNCING THE 
NEW SUPER~~ !l::i. 

ONLYS99.95*. 
Our new speaker gives you 

a power frequency response 
that's flat (-+ 3db) all the way 
from 33Hz to 15,000 Hz. 

Your ears will also be grate
ful for what it doesn't give you. 

There's no bass boom acting as 
a poor substitute for good low-end response. 

There are no high-frequency peaks providing 
phony brilliance at the treble end. 

In sum: no exaggeration of highs or lows. 
How did we do it? 
By making significant improvements in a two

way ten-inch-one of the most thoroughly re
searched speakers. 

You get a deluxe 1 O" woofer with a powerful 

1-lb., 9-oz. ceramic 
magnet. A 1 ½" voice 
coil epoxy-bonded to 
the speaker cone for out

standing power handling. 
A 1 ½" Mylar dome 
mid/ tweeter with a hefty 
Alnico ~ magnet. Sealed 

air-suspension, of course. And much more. 
What you hear is an extremely accurate copy 

of the original audio input. 
At $99.95, we think you'll find that our 

SUPER~~ m is one of the best values on the 
market today. 

For details, see your Sylvania dealer. Or write 
to: GTE Sylvania, 700 Ellicott St., Batavia, 
N. Y. J 4 0 2 0. *Manufacturer's suggested retail price. 

l?j i::J SYLVANIA 
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Some companies still start you off 
with a number of weeks of training 
courses. Then a number of months 
in one department. A number in 
another. And so on. 

Not Celanese. We're still growing 
too fast to fuss with that sort of thing. 

We won't crank you through a 
long, tedious training program. 
You'll be assigned immediately to a 
project, one that tests and develops 
your skills. It's your project. Your 
responsibility.If you need help,you'II 
get it. But nobody will be breathing 
down your neck. This means, of 

course, that you're judged entirely 
on performance. And grow as fast 
as your ability allows. 

If you're a mechanical or chemical 
engineer, or chemist who'd welcome 
this kind of professional freedom, 
we'd especially like to talk to you now. 

We'll tell you that Celanese ranks 
among the top five U.S. chemical 
companies. That sales are over 1.5 
billion dollars annually. That we 
have large and expanding stakes in 
four important high-technology in
dustries-fibers, chemicals, plastics 
and coatings. That, although our re-

sources are great, our day-to-day 
operations are highly decentralized. 
That you'll find a shirt-sleeve, first
name feeling of openness, where you 
know and work with the people who 
make the decisions. And a lot more 
about why you'll find Celanese a good 
place to carve out a rewarding career. 

Have your placement officer set up 
an interview. Or write to Dr. S. T. 
Clark, Celanese, Celanese Building, 
1211 Avenue of the Americas, 
New York, N.Y.10036. 

Cl. ELAN ESE An ,qua! opportunity employer m/f 
• 



Missouri 
SHAMROCK 

DECEMBER 1974 

SPECIAL FEATURES 

Computer Art 
by Ken Dahl 

TGIS in Brazil 
by Joe Wood 

Interviewing '74 
by Cindy Emmerich 

Four Million Dollar Education 
by Dick Zerega 

REGULAR FEATURES 

Letters to the Editor 

West of the Columns 

BULLarµey 

COVER 

6 

10 

14 

18 

4 

22 

24 

Color picture produced by the computer. See page 6 
for the article by Ken Dahl. Cover design by Karen 
Grainger. 

KEN DAHL, a junior ma
joring in E.E.,writes about 
computer color. 

JOE WOOD, a sophomore 
electrical engineer, writes 
a b o ut a v i sit i n g ad -
ministrative intern. 

CINDY EMMERICH, a 
sophomore chemical 
engineer, portrays UMC's 
interviewing scene. 

DICK ZEREGA, a senior 
majoring in C.E., writes 
about the financing of the 
College of Engineering. 

Mike LeF evre ....................................... editor Member ECMA 
Advertising by 

Dana Atkinson ............................... , . assoc. editor 
Cindy Emmerich ............................ {eatures editor 
Ken Dahl .............................. circul~tion manager 
Mike Goodman .......................... business manager 
Grant MacDonald ............................ ·; . advertising 
Joe Wood .................................... photography 
Alane Holley ................................. photography 
Laura Carey .................. '. ............. advising editor 

Littell-Murray-Barnhill 

Published quarterly Oct., Dec,, Feb., 
May by the Board of Publication; 
Engineering Building, University of 
Missouri, Columbia, Missouri 65201. 
Third class postage paid at the post of
fice at Columbia, Missouri. Printed by 
Inter-Collegiate Press, Shawnee Mis
sion, Kansas. Subscription for the year 
$4.00. 



✓ 
/ 

"' 
'"· .. , ..• .">· xt; ,, 

/ 

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 pro~rams. 
Find out if you're interested in the markets they're interested m. 

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. 
llGISTlll D TlADIMAll 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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LETTERS TO THE EDITOR 

We can't hear you. Please write about 
anything related to engineering. 
Send to: 

Editor 
MISSOURI SHAMROCK 
Engineering Building 
University of Missouri 
Columbia, Missouri 65201 

The Missouri Shamrod 



Cathy Hamilton is 
t'~ · g to take the bind, 
cflafe,and pull out of 
yourlife. 

Cathy is 23 years old. She's a BSChE from Purdue 
and has been working in our Chestnut Run Textile Research Lab 
since January, 1973. Before graduating, she worked 
a summer in process development and became interested 
in customer service. 

Right now Cathy is part of a team that is trying 
to take the bind out of your beltline, the chafe out of your 
collars, and the pull out of pantyhose by developing 
new, more comfortable, more durable, more attractive 
fabrics for clothing. For example, Cathy has just 
completed a project that will result in an elastomeric 
fabric with greater stretchability, recovery, and 
breathability than ever before. 

She also finds time to represent Du Pont at college 
Women's Opportunities Seminars. She is working
with DuPont's support-on her MBA at University of 
Delaware. And, she finds the spare time to create 
all her own fashions. 

Cathy's situation is not unusual at 
Du Pont. We have a long history of putting 
young engineers to work on projects 
uniquely suited to their own interests 
and abilities. 

So, if you'd like a job with real 
opportunities, do what Cathy did. 
Talk with your Du Pont Personnel 
Representative. Let him show you 
how to put your own talents to work 
meaningfully. Du Pont Company, 
Room 24114, Wilmington, Delaware 
19898. 

At Du Pont ••• there's a world of things 
you can do something about. 

~ 
ltlQ.ua,...-,;o,,: 

A.n Equal Opportunity Employer, M/F 



Someday in the future, an artist 
may be able to create a masterpiece 
just by sitting at the keyboard of a 
computer system and punching the 
proper buttons. The neon lights 
which are now commonly used for 
advertising could be replaced by 
large, colorful CRT displays. Xerox 
machines will turn out color 
reproductions on a variety of sur
f aces-card board, canvas, and 
plastic; as well as the familiar paper. 
All these conveniences and more may 
be available in the future as a result 
of new computer applications now 
being studied by bioengineers at the 
University of Missouri-Columbia. 

These UMC Engineers are ex
perimenting with ways to present 
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'' . ... an artist 
may be able to 
create a master
piece just by sitting 
at the keyboard 
of a computer 
system and punching 
the proper buttons." 

computer displays in true colors. 
Working with a Ramtek GX 100-200 
cathode ray tube (CRT) and a PDP 11 
computer, they have already stored in 
their computer's memory bank eight 
different colors and color shades. 
Ultimately, the goal is 512. 

Basically, here is how the system 
works: A color photograph or 
transparency is electronically scann
ed, then converted into a digital 
representation that's stored inside 
the computer. This digital represen
tation, when called out via the 
keyboard, is then converted back into 
information that produces a color 
display on the CRT. The computer 
can also be programmed to generate 
color from computer software. 

The Missouri Shamrock 



According to Ray Johnston, a 
bioengineering staff member, most of 
the original software is drawn up in 
Fortran. Then "the Fortran is com
piled into executable machine in
structions on the PDP 11, made up of 
an SO-element basic instruction set. 
These operations are the ones the 

"computer actually performs." 
The possibilities for using such a 

color-producing computer are prac-
. tically limitless in the field of graphic 
arts. To begin with, the computer has 
potential to produce color images in a 
CRT display from a black and white 
photograph. In this method, called 
pseudo-color, the computer changes 
different tones of gray to different 
shades of color. The advantage of 

December, 1974 

k i§ 
this, says Johnston, is that "the colors 
make any pattern, even just the sim
ple ones, particularly pleasing to look 
at." 

Johnston went on to explain, "The 
pattern-producing feature of the 
computer can repeat a pattern with 
slight variations over an entire screen 
very readily, and it only requires a 
minimum of definition. If an artist 
were drawing a pattern, first he 
would have to decide how the parts 
are going to interweave, and then 
reproduce it accurately for the rest of 
the screen. Some pictures can he done 

Photos: Ray Johnston (top left) and Parvlz 
Kermani work with the PDP 11 computer. 
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very readily by computer because 
they are just repetitive patterns, 
where it is very painstaking for an in
dividual." 

The possibilities of using the color 
display for commercial graphic arts 
was recently examined by several 
companies, among them Hallmark 
and Foxboro. 

"The job we did with Hallmark 
was actually contracted for the black 
and white display," Johnston said. 
"It was a study of texture effects with 
various intensities. Using the func
tions of sine and cosine for axes of 
various phases and frequencies, you 
can get sort of a smooth varying tex
ture effect. This can't be done on a 
Ramtek color display because we only 
have seven colors right now and you 
can't get a smooth transition from 
red to yellow, for instance." 

Dr. Samuel Dwyer III, director of 
the project, feels this problem will ul
timately be solved ~hen the com
puter attains its projected capacity 
for 512 colors. "With the interactive 
graphic capability of the computer, 
you'd have the option of choosing 
from a great variety and combination 
of colors. Besides, if your color dis
plays were calibrated. to the types of 
inks that your printer has in stock, 
the computer would enable you to see 
exactly how the printed version of 
any particular Christmas card design 
was going to turn out." 

Further graphics design work is be
ing done with Foxboro, which designs 
and produces automatic control 
systems. "With them we're develop-
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Andy Kertz watches Johnston and Kerman! at work. 

ing a method to construct pictures 
easily and link these pictures with 
system control variables which are 
available to the picture display 
routine," Johnston said. "All objects 
are defined in terms of the objects 
they contain .. The main thing we're 
looking at is a way to describe a pic
ture so that these components are 
easily built from basic functions and 
basic definitions." 

Johnston went on to expand on 
further possibilities for the com
puter's color display. "Another area 
where we want to do some develop• 
ment work in graphics design is 
dynamic patterns," he said. "We have 

some dynamic patterns now-one 
that rotates boxes, one that rotates 
boxes in three dimensions." But 
Johnston's favorite application inr 
dynamic patterns is "space war." 
This is a type of game in which the 
computer is programmed to produce 
three-dimensional spaceships 
equipped with lasar beams. The ships 
can be maneuvered in various direc-. 
tions as each attempts to score a hit 
on the other. Since this application is 
"just fooling around, a fun-type 
thing," Johnston must restrict its 
programming to his free time. That, 
of course, is the one thing he never 
seems to have enough of. 

The Missouri Shamrock · 
j 



Dirt 
cheap! 

... and good as gold. 
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 

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. 

~~©~l]g~ 
~COMPANY 
W. S. Dickey Clay Manufacturing Company 
Post Office Box 6, Pittsburg , Kansas 66762 



TGIS IN BRAZIL 
by Joe Wood 

"TGIF for students in Brazil 
means TGIS," said Mr. Dilermando 
Luiz Pazzini, visiting Administrative 
Intern from Universidade Federal de 
Minas Gerais, Brazil. "This is 
because students in Brazil are only 
part time students. They must work 
to support themselves and their 
family." 

A leisurely weekend is unknown to 
most Brazilian students. They not 
only attend school six ~lays a week, 
but to obtain the equivalent of the 
Bachelor of Science degree requires 
five years. The first two years are 
spent studying basic subjects like 
math, chemistry and physics. The 
next two years cover professional 
training in a field of study and the 
last year is spent studying a special 
area of interest. 

All the hard work pays, though. 
Their social status is much higher in 
Brazil than it would be in the United 
States. For example, the average wage 
in Brazil is $450 a year. Compare that 
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" d ... stu ents are 
aware of their pri

vileged status." 

with $500 to $600 a month . that a 
beginning engineer will make. "This 
causes a large gap in social standing 
and the students are aware of their 
privileged status," Mr. Pazzini ex
plained. 

Because of this large wage 
difference, Brazilian universities 
have many applicants. The Univer
sidade de Minas Gerais had three 
times the applicants it could accept. 
This is of major concern to the 
Brazilian government. They are striv
ing to get everyone who is qualified 
into their universities. 

Unlike the United States, the 
biggest hurdle for most students is 
paying for seven years of junior and 
senior high school. Until three years 
ago all of these schools were private 
and cost from $500 to $800 a year. By 
comparison it costs $40 a semester to 
attend the University. As a result, 
only one out of one thousand who 
started first level elementary school 
reach the university level. The 
Brazilian government now requires 
mandatory education up to age fif. 
teen and thus the barrier of paying 
for seven years of private school is 
vanishing. 

To meet predicted enrollment in
creases, Brazilian universities are 
rapidly expanding and trying to 
develop new curricula and teaching 
techniques. This, in part, is why Mr. 
Pazzini is here at the College of 
Engineering. 

The U.S. Agency of International 
Development offered the Federal 
Universidade de Minas Gerais an op-

The Missouri Shamrock 



Before returning to Brazil, Mr. Pazzini will travel In the U.S. 

portunity for a training program 
coordinated by the American Associa
tion of Colleges of Teacher Educa
tion. Mr. Pazzini, Head of the Univer
sidade's Machine Design Depart
ment, was selected to come to the 
United States for three months and 
observe methods of administration. 
"In three months I can only try to ab
sorb general trends in education, try 
to know how and why, and try to fix 
some models suited to your country's 
condition," he stated. 

This is Mr. Pazzini's first trip to 
the United States. So far his only ad
justment has been to "American 

"I see Columbia 
as primarily 

,, 
a campus. 

December, 1974 

cigarettes," he said, pointing to a pack 
on his desk. 

Also he finds the campus' 
relationship to Columbia much 
different than in his city. "I see 
Columbia as primarily a campus," he 
said. In Belo Horizonte, Brazil, the 
'campus' is in buildings downtown in 
the city of 1.3 million people. The 
Universidade is just a small part of 
the city, while in Columbia the 
University is a large part of the city. 

Mr. Pazzini feels his visit has been 
extremely beneficial to him and his 
institution. His advisory committee 
composed of Dean Kimel, Dr. Lysen, 
Dr. Morgan, Dr. Bra,isted, Prof. 
Beauchamp, and Mr. Farquhar has 
been especially helpful. "I am 
grateful for the opportunity of 
meeting these people, not only for 
professional interests, but for 
another, exciting and most important 
fact-the humanistic aspects that are 
leading to a better understanding of 
other people and of myself," he said. 
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by 
Cindy Emmerich 

Have you noticed a myriad of 
sheets hanging on the bulletin board 
outside the Dean's office; 
distinguished-looking men thumbing 
through student resume sheets; 
engineering students scurrying 
around in suits or dresses? When one 
sees these things, he can be sure it is 
job-interviewing time again. 

But many students are unsure of 
what to expect when they interview 
for a job. To give our readers some in
sight into the job interview situation, 
the SHAMROCK interviewed job 
recruiters from 4 different companies 
and distributed questionnaires to 
others. The outline of questions ask
ed is on the adjoining page. 

Personal interviews were con
ducted with Jan Allan & Gene 
Sweeney · of Caterpillar Tractor Com
pany, Bill Brennan of Fluor Pioneer 
Incorporated, Don Bruner of Phillips 
Petroleum Company, and Terry 
Sappenfield of Exxon. Question
naires were returned by Robert 
Holtsmith of Continental Oil Com
pany (Conoco), A. H. Loeckle, Jr., of 
Westinghouse Electric Corporation, 
Ed Rankin of General Electric Com
pany, Lee Schneider of Olin Corpora
tion, Thomas J. Seahill, Jr., of Armco 
Steel Corporation, and Roger K. 
Slusher of Owens Corning Fiberglas. 

The background of the recruiters 
varied, but the majority were alumni 
of University of Missouri-Columbia 
(UMC) or University of Missouri
Rolla (UMR). Career development 
arose as the primary reason an in
dividual joined his respective com
pany. "The people were interested in 
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Interviewing, 1974 

With engineers in such short supply, approximately 150 companies are Interviewing at UMC this 
semester. 
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This sign, a familiar sight to interviewing Seniors, is located in the basement of the Engineering building. 

developing my career, and the com
pany was large enough for advance
ment but small enough so I wouldn't 
get lost," explained Robert Holtsmith 
of Conoco. 

Usually, an individual recruiter in
terviews only a few days out of the 
year, and the remainder of his time is 
devoted to his regular job. Primarily 
his area is limited to UMC and UMR, 
although some also visit other 
Midwestern and Southern schools. 

To be sure, a recruiter's opinion of 
a job candidate carries considerable 
weight in the company's decision to 
hire. The first step in the hiring 
process is offering a student an in
spection trip to the company. "When 
we get back to the home office, we 
route the files to the group that we 
believe would be most interested in 
the qualifications of an individual 
candidate. They then will pick up the 
ball, and if they are interested, and it 
looks like the candidate is interested 
in what they have, by phone or letter, 
they 'II contact the student," Don 
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Bruner, Phillips Petroleum Com
pany, summarizes. 

When interviewing students, the 
companies generally have no 
preferences between UMC, UMR, and 
Washington University. "I assume 
the educational background is ade
quate-then the person becomes the 
principal evaluating factor," Ed 
Ranklin, General Electric Company, 
stated. "I'm astounded at the quality 
of the students I've seen these past 2 
days down in Missouri," Bill Bren
nan, Fluor Pioneer Inc., remarked. 

But the interviewers did notice a 
difference in attitude between UMC 
and UMR students. "Rolla students 
are more interested in interviewing 
than UMC students," said Terry 
Sappenfield of Exxon. UMR's inter
view schedules are filled up com
pletely, while recruiters have to call 
UMC students and ask them to inter
vtew. "I am disturbed at the small 
number of interviews a potential 
graduate takes. 99% of graduating 
engineers do not know what they 

want, but still don't try to find out 
what various companies have to 
offer," stated Holtsmith. 

Most recruiters feel that the 
Missouri schools, and the Midwest in 
general, better prepare students for 
industry. "I would say that the 
Midwest schools turn out a much 
better overall engineer," commented 
Roger K. Slusher, Owens Corning 
Fiberglas, in his comparison between 
Midwestern and Eastern schools. 

UMC's curriculum provided a 
point of dissension. Some recruiters 
feel it is theoretical, others practical. 
A possible explanation may be the 
difference between varying 
departments of the college. Cited as a 
must was an engineer's ability to 
communicate. Gene Sweeney and Jan 
Allan, Caterpillar Tractor Company, 
advised all candidates to have 
technical writing and speech. 

Today many students are inter
viewing directly for management 
positions. But, on the whole, com
panies train engineers to become 
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Interviewing • • • 

Interviewers provide information In addition to asking questions. 

managers. Lee Schneider, Olin Cor
poration, lists several qualities his 
company pursues in managerial can
didates, "the ability to take the sour 
and the sweet, aggressiveness, asser
tiveness, and respect for people." 

When recruiting students for in
dustrial positions, the qualities 
desired varies with the company and 
with the job. Some view grades of 
chief importance, while others con
sider them "minimal if the in
dividual has achieved in other 
respects." Personality is a necessary 
quality, including an individual's 
ability to work with a team. Sappen
field looks for a "person that can sell 
his ideas." Brennan seeks someone 
who "can relate with his peers and 
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" the Midwest 
schools turn out 

a much better 
overall 

. '' engineer. 

with other engineers in the company 
" 

Emphasis on extracurricular ac
tivities depends mainly on the 
specific job to he filled. For a 

managerial position they are impor
tant, and "show a student's 
leadership abilities and other in
terests." 

In addition, practical, related work 
experiences, such as summer jobs or 
cooperative programs are desirable. 

When considering job candidates, 
companies seem to prefer B.S. 
degrees over graduate degrees, except 
in the case of research, where they 
look for a Ph.D. "As educational 
levels increase, doors are opened, hut 
fields of opportunity also tend to 
narrow. "A student becomes over
qualified for some jobs," said 
Rankin. 

In general, the recruiters voiced a 
preference for a closed-room, one-on-
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one interview situation, believing 
that a student's attitudes and desires 
could he more thoroughly deter
mined with that method. "I prefer in
formal situations and answering the 
interviewee's questions," remarked 
Slusher. 

Once an engineer has been hired, 
he normally goes through an adjust
ment period. Movihg and getting 
settled in a new community appears 
to be the most frequent problem. 
Sweeney and Allan cited another area 
of difficulty as the dislike of new 
employees for the company's orienta
tion training programs. 

". . . the companies 
generally have 
no preferences 
between UMC 

UMR and 
Washington 
University." 

In addition to interviews and 
questionnaires, salary information 
was also compiled from schools in 
different parts of the country. Unfor
tunately, response from schools was 
not overwhelming. Some basic salary 
information is summarized in Table 
I. The differences between schools 
are minor. 

In conclusion, UMC students are as 
well-prepared academically as 
students from any other school. Joh 
candidates should now he aware of 
the other qualities they need when 
interviewing. Good luck to 
graduating Seniors in the search for a 
job! 
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TABLE I 
SALARY INFORMATION ON B.S. ENGINEERING GRADUATES, SPRING 1974 

SCHOOL DEPARTMENT RANGE AVERAGE NUMBER # REPORTING 
GRADUATING ACCEPTING IN-

DUSTRIAL JOBS 
University Ag.E. 950-1000 963 8 4 
of Missouri Ch. E. 950-1075 1020 12 8 
Columbia C.E. 875-1250 1000 29 20 

E.E. 875-1165 1003 60 15 
I.E. 930-1075 997 11 8 
M.E. 883-1100 1008 41 19 

University Aerospace E. 910-1065 979 8 5 
of MO- Ch.E. 920-1100 1044 34 26 
Rolla C.E. 825-1400 970 74 57 

E.E. 800-1200 1007 50 34 
M.E. 911-1200 1025 64 55 

Stanford Ch.E. •• 1063 •• .. 
C.E. •• 980 
E.E. 1028 
M.E. 1020 

Purdue Aero. and Astro. •• 987 59 15 
Ag.E. 952 15 10 
Ch.E. 1049 67 44 
C.E. 991 89 55 
E.E.8 1003 145 76 
I.E. 982 67 41 
M.E. 1011 146 99 

Georgia Aero. E. •• 947 • • 7 
Institute Ceramic E. 937 2 
Of Tech. Ch. E. 1061 30 

C.E. 955 62 
E.E. 985 76 
I. and Systems E. 983 46 
M.E. 976 52 

•• denotes information not received 

QUESTIONS FOR INTERVIEW WITH INTERVIEWERS 

I. Interviewer's Background 
A. What school he graduated from 
B. Why did he take job with thi• company 
C. How did he get to be a recruiter 
D. How big is his recruiting area 
E. What is his authorization 
F. How does he interact with the hiring department 

II. Comparison of Schools 
A. What does he see as differences between UMC, Rolla, and Washington University 
B. What is his geographical camparison-Midwest vs. Ivy League and Big 10 vs. Big 8 
C. Does the size of the school make any difference 
D. What schools does he recruit from 
E. Does he prefer one school over another for management or research positions 
F. Is there a large variance in curricula between schools 
G. What does he (and his company) like/dislike about UMC's curriculum 
H. Can engineers from one school communicate better than those from another school 

III. Individual Basis 
A. What qualities does he look for in engineers for management and technical positions 
B. How does the company pick who gets an inspection trip 
C. How much does each of the following influence his decision 

1. Grades 
2. Extracurricular activities 
3. Personality-Does he do a personality profile 

D. What are the biggest problems with newly hired engineers 
E. Does his company standardize employees so they will fit right in if they change 

locations 
F . What are his minority quotas-blacks, women, etc. 
G. How does he view a B.S. degree vs. M.S. vs. PhD. 

IV. The Interview Situation 
A. Is the setting for interviews changing-the closed room vs. the smoker 
B. Does he have to interview in any certain situation 
C. Does he like the situation he interviews in 
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~4 MILLION E:DUCATION 
Who decides how much money the 

College of Engineering receives and 
how it is spent? 

The largest portion of the College 
of Engineering's funding comes from 
the University budget which is ap
propriated by the state legislature. 
Last year the College received more 
than 2.4 million dollars for instruc
tion and research (including 
salaries). Already the Dean of 
Engineering, William R. Kimel, has 
submitted the 1975-76 budget and is 
busy preparing the 1976-77 budget. 

Formulating the budget is a year
round process involving many steps 
and many persons. Figure 1 il
lustrates the channels. The basic re
quests come from the department 
chairman's estimates of his group's 
needs. He formulates his 
department's budget and presents 
this to the Dean. 

In the next step, Dean Kimel 
appears before the Resource Manage
ment Council to request and justify 
the funding needed in each of his 
departments. "This funding has been 
going down in all units of the Univer
sity," Dean Kimel said. "There are 
needs all over this campus with 
which we compete, and fewer dollars 
to distribute all the time." "Basical
ly, the increase in the funds to the 
University aren't adequate to meet 
increasing costs," Dr. Jack Lysen, 
engineering experiment station direc-
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by 
tor, added. 

After the Dean presents his budget 
requests to the Resource Manage
ment Council, the Council considers 
the College of Engineering's request 
together with each College's costs, 
productivity, faculty work-load and 
other factors . Members of the Coun
c i I, the Chancellor, the Vice 
Chancellor, three provosts and ad
ministrative deans, and two represen
tatives each from the faculty, the 
Missouri Students Association and 
the college deans, then decide the 
budget priorities for the Columbia 

Department Chairman 

• 
College Dean 

• 
Resource Management 

Council 

• UMC Campus Budget 

• University-wide Budget 

• Coordinating Board 
of Higher Education .. 

Governor 

• 
Legislature 

Budget Requests Diagram 
(Figure 1.) 

dick zerega 
campus. 

Obtaining a high priority in the 
budget for a new program doesn't 
automatically insure funding. "The 
Engineering Graphics Communica
tion Program ($185,000 project) has 
received a high priority in the budget 
for several years," John McGowan, 
Provost for Administration, said. 
Although this program has received 
the approval of the Resource Manage
ment Council and the Chancellor, it 
still has not received funding. "We 
have gotten as high as number one 
priority for new monies on this cam
pus and still have gotten 'zero 
dollars' because none were available 
due to continually increasing fixed 
costs," Dean Kimel said. 

After UMC's budget requests are 
compiled, they are combined with 
the budget requests from Rolla, St. 
Louis, Kansas City and the 
University-wide group. Finally this 
University budget reaches the 
legislature and they appropriate the 
funds for the coming year . 

Once these funds are appropriated 
they are divided among the four cam
puses by University-wide administra
tion officials. In a similar manner, 
Dean Kimel receives the money for 
the College of Engineering from 
UMC's alloted portion of the budget. 
He must fulfill explicit instructions 
in allocating the money within the 
College. 
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RESEARCH 

Although the College of 
Engineering's appropriation seems 
sizeable, it has barely covered costs in 
the last few years. Increasingly, 
research grants are playing a vital 
role in the College's financial picture. 
This year more than 60 contracts and 
grants are providing equipment, 
University overhead, and salaries. 

Government agencies such as the 
National Science Foundation (NSF), 
Environ mental Protection Agency 
(EPA) or the National Institute of 
Health (NIH) are supplying the bulk 
of these funds although private in
dustry's share is increasing. Figure 2 
shows the breakdown of research 
funds by source and engineering 
department. 

Equipment purchased under 
research grants is also utilized in 
teaching. "One of the reasons we go 
out after these projects is to provide 
professional educational oppor
tunities for our students. That is our 
reason for being here and because we 
don't have enough resources, our 
faculty does a lot of work with the 
students in writing the proposals," 
Dean Kimel explained. 

These research funds are essential 
to the College of Engineering budget 
because they pay an average of 10% of 
the faculty's salaries. "When we put 
our budget together we anticipate 
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Research by Source of Support 

Federal Government 

State and Local Government 

Private; nonprofit 

Business and Industry 

Other 

Research by Project Areas 

Chemical 

Civil 

Electrical 
(includes Bio-Engineering) 

Industrial 

Mechanical & Aerospace 

Nuclear 

One of the 502 new locks and 
doornobs installed under the 
present meager capital im
provements program. 

1971-72 1973-74 

$918,600 $861,000 

111,000 91,000 

34,000 5,000 

123,000 232,000 

292,000 192,000 

$1,479,000 $1,381,000 

1971-72 1973-74 

$210,000 $146,000 

215,000 95,000 

700,000 623,000 

184,000 325,000 

112,000 98,000 

58,000 94,000 

$1,479,000 $1,381,000 

Research Information 
(Figure 2.) 
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that there will be line item 
professor's salaries paid out of the 
contracts and grants," Dean Kimel 
said. "That keeps us concerned with 
keeping the level of external support 
at least equal to last year." 

SALARIES 

The largest portion of the College's 
budget goes to salaries. Graduate stu
dent teachers earn $7,000 a year while 
an associate professor begins at $16,-
000 and earns raises by seniority and 
rising to the level of a full professor. 
There are no stated upper bounds to 
a professor's salary, Dean Kimel says. 
"Some professors earn more than 
either Department Chairmen or the 
Dean. This is as it should be because 
the primary job we have to do in this 
University is to interface with our 
students: to teach students, to bring 
in research, to provide the vehicle 
whereby the students can get the best 
possible professional education," 
Dean Kimel said. "It's my personal 
opinion that a top notch professor 
ought to be the highest paid person in 
the whole University." 

ENGINEERING EXTENSION 

The Engineering Extension 
currently receives $246,000 from the 
Missouri legislature. In the next few 
years this figure may increase 
significantly because of the in
creasing enrollments in the College 
of Engineering's graduate and un
dergraduate programs at Kansas City 
(UMKC). While the graduate 
program essentially pays for itself 
with $55 a credit hour fees for the 250 
graduate students; the 164 un
dergraduates are becoming an in
creasing financial burden on the 
budget. 

While Dean Kimel eagerly sup
ports the Kansas City program he 
wishes to take our faculty 'generally 
off the road'. The cost of his 'bare 
bones program' would range from 
$244,000 in 74-75 to $378,000 in 77-78. 
"It (The Coordinated UMC-UMKC 
Undergraduate Engineering 
Program) would end up with staff 
that would be resident in Kansas Ci
ty, in part, but also we would con
tinue to provide strength to that 
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Planned Capital Improvements 

Engineering Building-Kansas City 
(new, old or rented) 

Electrical Engineering-Basement Renovation 

$1,500,000 

400,000 

180,000 Electrical Engineering-Central Air Cond. 

Engineering Laboratories-Renovation 
(decking of high bays in labs) 

Engineering Building-Addition 

Old Engineering Building-Renovation 

500,000 

5,000,000 

1,000,000 

$8,580,000 
Capital Improvements 

(Figure 3.) 

program," Dean Kimel commented. 
"With the load that is beginning to 
come back in terms of enrollment (at 
UMC) we are reaching the point 
where we can no longer afford to have 
our faculty involved in the effort 
down there and still do our job here 
effectively," Dean Kimel said. "Our 
position, and the Chancellor supports 
me in this, is if the funds are not 
forthcoming that the undergraduate 
program down there will have to be 
cancelled." 

CA~TALIMPROVEMENTS 

Capital Improvements, encom
passing repairs, remodeling, or con
struction, are sorely needed in the 
College of Engineering. However, in 
the past decade the College has not 
been successful in obtaining capital 
improvement funds. "There hasn't 
been very much spent around here 
(UMC) for capital equipment," Dean 
Kimel said. "There has only been one 
building allocation in the last six 
years and that's the Veterinary 
Medicine. We are only one of fifteen 
divisions on campus," Dean Kimel 
stated. "If you assume each division 
is being treated equally, then at this 
rate we would get one (new building} 
every ninety years." 

"We are working to obtain a top 
priority for engineering capital im-

provements at UMC," Dean Kimel 
said. Industrial Engineering is refur
nishing a corner of the Electrical 
Engineering Building, Dean Kimel 
has announced. This $60,500 project 
is a small part of the College of 
Engineering's planned capital im
provements. (see Figure 3) 

While our College of Engineering 
is slated for 'zero dollars,' Rolla 's 
program is tentatively scheduled to 
receive $14 million in capital im
provements during 1975-79 if funds 
are available. 

Dr. Lysen offers some possible 
reasons why Rolla seems to lead in 
gaining the priorities if not the fun
ding for future capital im
provements. "In all fairness, if you 
look carefully at their buildings, 
Rolla did start a lot further behind as 
a campus," Lysen said. "They used to 
be desperately short on classrooms." 

However, considering Rolla's 
decrease in Engineering enrollment 
(3,500 three years ago to 2,800 now) 
and our increases in recent years (1,-
200 three years ago to 1,450 now) the 
imbalance in planned capital im
provements seems strange. While 
both Colleges of Engineering ob
viously need capital improvements 
and probably will receive little if any 
funds from the state, the University's 
priorities seem amiss. Hopefully, the 
newly implemented procedure for 
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requesting capital improvements will 
improve the UMC College of 
Engineering's capital improvements 
priority. 

"The next possibility is our alumni 
and corporate foundations," Dean 

Kimel said. "I have recently brought 
this matter (building requests) up 

. with both our Advisory Council and 
our Alumni Board, and I have in
dicated that we would like to start a 
voluntary subscription building fund 
eampaign," Dean Kimel said. "We 

' are going to explore all avenues as 

..;time progresses. Our objective would 
· be to build a building out in the 

Engineering parking lot," Dean 
Kimel explains. 

The College of Engineering is a 

complex $4 million business which is 
, pitted in a constant struggle to 
stretch limited monies. Salary 
demands are growing. New 

educational programs need funding. 
Plaster is falling off the walls and the 

facilities are outdated. A new 
building is desperately needed and 
every year the list grows longer. 

No clear cut solutions have 
appeared or are forthcoming. In-

December, 1974 

creased state funding to match the 

rate of inflation seems doubtful. The 

funding of several new engineering 
programs having high priorities 
would help. The administration of 
the College of Engineering is deter
mined to continue a professional 

LEFT: Students Warren 
Kinsey (left) and Bob Haney 
(right) viewing video instruc
tion on 'automated calibra
tion of flow meters' in MAE 
252-262 lab. The $12,000 lab 
epuipment was purchased 
using research grant funds. 

BELOW: Preliminary sketch 
of the futile 1969 "New 
Engineering Building". This 
$13 million structure would 
have housed all departments 
presently in the Engineering 
Building Complex. 

engineering program. They hope to 
obtain enough state funding and 

research grants to adequately cover 
all educational programs while still 
examining all methods of financing a 
new building. 
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Multi-channel Scope Creek Recor• 
dings 

Dr. Samuel J. Dwyer Ill, professor 
of electrical engineering, 
bioengineering, and information 
science, will administer a grant of 
$53,445 received by UMC from the 
U.S. Air Force. It will be used to sup
port continuing work in digitizing 
multi-channel scope creek recor
dings. 

EPA Fellowship 
Dr. John T. Novak, associate 

profes·sor of civil engineering, has 
been named project director of a $45,-
326 Environmental Protection Agen
cy fellowship program, "Training in 
Water Supply and Polution Control." 

PCI 
Dr. John R. Salmons, professor of 

civil engineering, has been elected to 
the Board of Directors of the Pre
stressed Concrete Institute (PCI). PCI 
is a national organization with 
headquarters in Chicago, Ill. A non
profit organization, it is dedicated to 
the advancement of the design, 
manufacture, and use of prestressed 
concrete and precast concrete. Dr. 
Salmons and one other director 
represent the professional engineer
ing membership of the organization. 
The rest, representing business and 
industry, are mostly presidents or 
vice-presidents of their companies. 

UMC Receives Gifts 
The Department of Mechanical 

and Aerospace Engineering has 
received a $1000 gift from Trane 
Company, LaCrosse, Wisconsin. The 
gift will be used to support the MAE 
honors program. 

The Department of Electrical 
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WEST OF 
THE COLUMNS 

Engineering has received an un
restricted gift of $1000 from Atlantic 
Richfield Company. 

Workshop 
A one-day workshop, "Buckling of 

Shell and Shell-like Structures," will 
be held by the College of Engineering 
in St. Louis (January 4), and in Kan
sas City (January 11). Designed for 
engineers, architects, builders, and 
designers, it will provide review 
methods analyses and design of dom
ed stadiums, nuclear containment 
vessels, nuclear containment liners, 
underwater vessels, external pressure 
vessels, grain bins, environmental 
chambers, wind tunnels, cooling 
towers, roofs and similar structures. 

Women Enrollment Up 
Several years ago, UMC had an all

ti me high for women enrollment of 
16. Last fall this figure was 41, and 
has jumped to 75 this fall. 

Image Analysis Grant 
Dr. Charles A. Harlow, professor 

of electrical engineering, will ad
minister a $5,200 grant received by 
UMC from the Recognition Equip
ment Company, Dallas, Texas. The 
grant will be used for research in im
age analysis techniques. 

Scholarships 
The Joe B. Butler Memorial Award 

winner for the 1974-75 academic year 
is William R. Knocke, a civil 
engineering senior. Knocke, a 
graduate of Mehlville High School, 
plans to do work in sanitary engineer
ing upon graduation in May. 

Noel W. Eckert, a civil engineering 
senior, has received the Joseph M. 
Clark Memorial Scholarship for 1974-

75. The $1000 scholarship is spon
sored by the Associated General Con
tractors of Missouri. Eckert will 
begin work on a graduate degree in 
January. 

Roy L. Pyle, a civil engineering 
freshman, has received the Missouri 
Construction Industry Advancement 
Fund Freshman Scholarship. The 
$1000 scholarship is sponsored by the 
Associated General Contractors of
Missouri. Pyle is a graduate of 
Stockton R-1 High School, Stockton, 
Missouri. 

NSF Grant 
Dr. John B. Miles, professor of 

mechanical and aerospace engineer
ing, is principal investigator for "Jut· 
Mixing Investigations Using a Two
Color Laser Doppler Velocimeter and 
a Density Probe." His research will 
be supported by a two-year $73,600 
grant from the National Science 
Foundation. 

For High School Students 
Missouri high school students in 

gra~es 9 through 12 will soon have a 
chance to determine their potential, 
for successfully undertaking 
engineering studies at the college1 
level. 

Applications to take this series of 
tests (National Engineering Aptitude 
Search Program), are now available , 
from Missouri High School 
Counselors. The test dates and' 
locations are as follows: 
January 11, University of 
Missouri-Columbia. 
January 25, Washington University, 
St. Louis. 
February 8, UMC Graduate Engineer
ing Office, Kansas City. 
February 22, University of 
Missouri-Rolla. 
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· and .. dise 
agricultural chemicals, such as 
Furadan~ an insecticide-nematocide 
that's boosting the yields of rice , 
alfalfa, corn, peanuts and 

Randolph Drive, lCaQ(} •.•. 

An EquaIOpportunity Emplo 



BULLarney Teacher Evaluation Form 

A B C D F 

COMMUNICATION Talks with St. Talks with Talks to himself. Argues with Loses those 

Patrick himself. Leprechauns. himself. arguments. 

Leaps tall Must make a Can leap only Crashes into Cannot recognize 
ACHIEVEMENT buildings with running start short buildings buildings when tall buildings, let 

a single bound. to leap tall without spires. attempting to alone leap them. 
buildings. leap them. 

ACTIVITY Is faster than a Is as fast as a Not quite as Would you Wounds himself 

LEVEL speeding bullet. speeding bullet. fast as a believe: a with bullet when 
speeding bullet. slow bullet? attempting to 

shoot gun. 

' 
Is stronger than Is stronger than Is stronger Shoots the bull. Smells like 

FORCEFULNESS a locomotive. a bull elephant. than a bull. a bull. 

Walks on water Walks on water Washes with Drinks water Passes water in 
INITIATIVE consistently. in emergencies. water. instead of beer. emergencies. 
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Stan Kaufman Fights 
Water With Jelly .•. 

to keep people talking. Bell Labs chemical 
physicist Stan Kaufman invented a material that 
turns waterlogged underground phone cable 
into a water-free "jelly roll" that can carry calls 
again. Pumped through football-field lengths 
of cable as a liquid, the material forces water out 
and then turns to jelly-to keep the water out. 

Water sometimes seeps into cable damaged by 
plows, lightning, gophers, or sharp rocks. Phone 
calls going through the cable become noisy or 
don't go through at all. Until now telephone 
companies had to abandon waterlogged cable, 
or dig it up and replace it, or use acetone to 
flush out the water. Once the acetone was 
evaporated, however, there was 
nothing to prevent J,oVater from 
getting back in again. 

We needed an inexpensive 
water-repellent liquid that 
would turn into a jelly inside 
a cable and plug up holes. 
The material also had to be 
electrically nonconduc
tive so it wouldn't 
interfere with tele
phone signals. 
Such a material 

didn't exist, so we asked Stan Kaufman, a 1970 
Ph.D. from Brown University, to tackle the problem. 

Drawing on his knowledge of molecular structure and 
working with telephone company engineers-some
times in muddy cable trenches-Stan came up with a 
new compound. A Western Electric engineer modified 
a pump to force the compound through long lengths of 
cable. And during field trials, operating telephone 
engineers suggested installation procedures. 

Bell Telephone companies are happy because they 
don't have to dig up as much waterlogged cable, 
which often runs under highways and people's lawns, 
and because restoring an otherwise good cable helps 
hold down the cost of providing telephone service. 



We're looking for 
engineers who know 
a great opportunity 

when they see it. 
The more you know about the energy problem, the more 

you know that electricity is going to play a larger and larger 
part in helping solve it. 

Electric power is one of the greatest opportunities in 
engineering today. 

And as the world's leading manufacturer of products 
that generate and use electricity, General Electric can 
offer you opportunities that few other companies 
can match. 

At GE you might go to work on nuclear 
power plants. Or help manufacture nuclear fuels. 
We're a world leader in both areas. 

Or maybe help develop more efficient fossil-
fuel plants. Gas turbines. Combined .. .-~...--"'II 
cycle plants. 

Or one day maybe work on one 
of the new technologies. Like the 
fast-breeder reactor. Coal gasifi
cation. Battery storage for 
peaking power. Closed-cycle 
MHD power generation. 

And that's only energy. 
There are dozens of exciting 
fields at GE. 

You might make your 
future helping us build 
electric mass-transit cars. 
Or cleaner, quieter jet 
engines. Or electronic 
medical devices. Like GE's 
heart Pacemaker. Or better 
kinds of plastics like our 
super-tough Lexan® resin. 
Or better kinds of lighting 
systems. Like our Lucalox® 
street lamps that help reduce 
crime. GE is big in all kinds of 
areas you might not have 
known about. 

But a word about that 
word "big." At GE you 
don't have to worry 
about g'etting caught 
in a "bigness maze." 
We're not like some 
big companies.We're 
decentralized. Into 
43 strategic 
business units. 

Forty-three separate busi
nesses at GE. Each with its own manage

ment and business objectives. 
What's more, since each business is 

part of GE, you have flexibility. If your 
work interests change, or you want to 

advance by learning a new field, we 
have many other businesses you can 

try. 
Sound interesting? Why not send for 

our free careers brochure? 
Just write General Electric, Educa

tional Communications, WlD, Fairfield 
Connecticut 06431. · ' 

Progress for People. 

GENERAL. ELECTRIC 
~ .. __ _ An Equal Opportunity Employer 
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At Western Electric, 
we put science to work. 

Lasers are used 
in a variety ofways
from measuring 
to drilling and welding. 

Like transistors 
beforethem,integrated 
circuits are spreading 
into every nook and 
cranny of the 
Bell System. 

for 
been 
hies. 

Microelectronic 
components are 

manufactured in 
contamination-free 

environments. 

Mathematical 
ul-#......,.::;...,,._ modeling has 

--~ helped predict 
· r, ~=0==;=_=_=_=_=:._=_=:._-_=_=_~=-=_=_'=_=_=:_=__=__=_=:_=_=_=_==._=_=_=_=_=_=_""'.1;:$19t!~'!l/;mJr:-i;;;:J-'-=t the beh°:vior 

~ ==:ri ofplastics 
Managing all this in injection molding. is a new breed of talented people. Whatever 

their specialties, they also have to be 
comfortable working in other fundamental 
disciplines once left only to "pure 
scientists". At Western Electric, we put 
science to work: @ 

Western Electric 
We make things that bring people closer. 



Compare TIS NEW SR-51 .... 
e Mean, variance and standard deviation. 
eAutomatic linear regression. e20 programmed 
conversions. e Percent and percent difference. 
eRandom number generator. 
e3 accessible memories. And 

FUNCTION 
Log , In 
Trig (sin , cos. tan, Jnv) 
Hyperbolic (sinh, cosh , tanh, Inv) 
Degree-radian conversion 
Deg/rad mode selection 

SR-51 HP-45 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
13 

yes 
yes 
no 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 
yes 
yes 
yes 
3 

much more for only$224~5 
Decimal degrees - deg-min-sec 
Polar-rectangular conversion 

More math 
power for the 
money. More 
than log.and tri 
and hyperbolics 
and functions of 
... the SR-51 ha 
these and also ha 
statistical functions .. 
like mean, variance an 
standard deviation, ran 
dom numbers, factorials 
permutations, slope and inter 
cept, and trend line analysi 
Check the chart above-comp 
it. With the HP-45 or any other 
quality calculator. Then try it. We're 
sure you'll agree that the SR-51 offers 
extraordinary value. 

See the NEW SR-51 
at your campus book 
store or local quality 
department store 

yx 
ex 
1ox 
x2 
\IX 
,xry 
1/x 
x' 
~xchange x with y 
Metric conversion constants 
% and .l% 
Mean and standard deviation 
Linear regression 

Trend line analysis 
Slope and intercept 

Store and recall 
~ to memory 
Product to memory 
Random number generator 
Automatic permutation 
Preprogrammed conversions 
Digits accuracy 

Algebraic notation (sum of products) 
Memory (other than stack) 
Fixed decimal option 

Keys 
Second function key 

Constant fl\Ode operation 

yes yes 
yes yes 
yes no 
yes no 
yes no 
yes yes 
yes yes 
yes yes 
yes no 
yes no 
20 7 
13 10 
Jes no 

9 
yes i;s 40 
yes yes 
yes no 

,,,,,---------, 
,,,,,, 18M I 

/ For full information on the SR-51 I 
/ send this coupon to Texas Instruments 

_,,"'P.O Box 22283 , MIS 320 . Dallas , Texas 75222 I 
,,, I 

,,,,,, I 
/ Name - ·- - I 

/ ~, I 
c,~ Street _ _ _ ---· - I 

,,,_.;;,"& I 
"'" , City _________ State ZIP ·- -- l ~-----~-----------------

© 1975 Texas Instruments Incorporated 
13500 North Central Expressway 
Dallas. Texas 

TEXAS INSTRUMENTS 
IN CO RPO RA TE D 820168 
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STAFF NOTES 

KENT SCHESKE, 
agricultural engineering 
freshman, makes his debut 
as a SHAMROCK writer, 
reporting on Gustavo 
Restrepo's project. STEVE 
HICKS, another new 
name, writes about recycl
ing carbon dioxide on 
space flights. Steve is a 
sophomore in chemical 
engineering. Senior C. 
E. DICK ZEREGA spot
lights Professor Dave 
W ollershiem, while junior 
BILL STUBBLEBINE 
writes about our new C. E. 
chairman. CINDY 
EMMERICH, sophomore 
chemical engineer, reports 
on the dry cooling tower 
designed by two senior 
M.E.'s. DANA 
ATKINSON, junior M.E., 
compiles some quotes 
from our engineering past. 
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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 continuing expansion and modernization program? 

Then write to our Manager of College Relations. And tell him you'd like to take 
a shot 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. 

r------------------, I I l On your campus ... I 
I March 27, 1975 I 
1
1 

A Timken Company representative 1
1 

1 would like to talk with you. 1 

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

An Equal Opportunity Employer (m/f). 

TIMKEN. 
UG1$TIIID TIADIMAll 

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



From the Editor's Desk 

THE PRICE OF 
RECOGNITION 

TO THE 
EDITOR: 

Page 4 

Let m e firs t present a few facts and 

figures: 

Alpha Epsilon 
;\ gricu ltu ral Engineering 
honorary, initiation fee is 

$ 15.00. 

Alpha Pi Mu - Industrial 
Engineering honorary , initia
tion fee is $20.00. 

C hi Epsilon Civil 

Engineering honorary, initia

tion fee is $35.00. 

Eta Kappa N u - Electrical 

Engineering honorary, initia
tion fee is $30.00. 

Pi Tau Sigma - Mechanical 

Engineering honorary, initia

tion fee is $35.00. 

Tau Beta Pi - Engineering 

honorary , initiation fee is 
$39.00. 

To the ed itor: 
Triangle fraternity is a social 

fraternity open only to engineers, 

architects, and scientists (physics and 

chemistry majors). 
During the depression, th e Colum

bia chapter was di sco ntinued due to 

monetar y probl e m s and was 

forgotten. Recentl y, th e chapter has 

been re-open ed and thi s is an invita

tion to all engineering students to ex

press th e ir interest. 
As th e only profess ionally-based 

hou se in the Na tional Inter

Fraternity Council, Triangl e offe rs 

In a world where " th e best thin ~ 

in life are free," there see ms to be a 

inju stice in the fact that it can cost as 

mu ch as $74.00 to receive recognition 

for the leve l of academic achievement 

an engin eering student attains in hi , 

<'oll ege ca reer. Th e honor of bein~ 
selected for these frat e rnities out: 

weighs the cost for man y students , a, 

is shown hv the numher of student, 

initiated into these honoraries each 

year. But all things tol era ted are nol 

necessa ri Iv fair. 
Of cou~se, I realize that most oj 

th ese fees are se t on a national level. 

and th e re is little that can he done to 

change the situation. Or is there? 

Assuming that the s ituation is in

<'orrectable, le t us co nsider th e poo ~ 

<'ol lege student. Yes, I know that afi 

college students are poor, hut I'm 

re fe rring to th e individual who has a 

serious finan cial struggl e, who reall y 

can not afford the recognition he has 

ea rn ed. Is thi s incorrectable situation 

real Iv fair to him? 
I invite vour comments. 

Mike LeFevre, Editor 

th e e ngineering student a chance to 

socialize with fellow students, gain

ing valuahle experience in inter

personal re lationships and lead ership 
ability . 

If anyone has any questions or 

would like more information, please 

call Bill Stuhhlehine at 882-5141, or 

Earl Kirkwood at 882-5339. 

Thank you, 
Bi 11 Stu hhlehi ne, 
Information Committee, 
Triangle Fraternity 

The Missouri Shamrock 



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 elim inates 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. 

W. S. Dickey Clay Manufactu ring Company 
Post Office Box 6, Pittsburg . Kansas 66762 

• Dickey Cloy w ill sup p ly - free of cha rge - replacements for any cloy p ipe which hos been d a m aged , de s trqyed o r imp a ired in se rvic-e fo r o p e riod of 100 yea rs from 
con troCI do te , if damage hos bee n caused by corrosio n or o the r che mical decomp osition from acids, a lkalis. sewag e or ind ustr ial wa s te s {e ,cce p t Hyd roflu o ric Acid) 
or damage by rats o r other ro d e nl s whether r ipe is used fo r industr ia l, residentia l or gene ra l dra inage pu rposes. Damage from improp er hondt;ng, placem ent o r 
tre nc h loading is not cove re d. 



PUTTING [) a -----~D§ 
ON THE: f ~G by Kent Scheske 
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Not too many livestock producers 
are knowledgeable in ther
modynamics, but all are concerned 
with maximizing feed conversions, 
that is, getting the most weight gain 
by the pig per pound of food. Since 
part of the food consumed is con
verted to heat, efficient heat transfer 
by the pig to his environment is 
necessary for maximum feed conver
sion. Gustavo Restrepo, agricultural 
engineer at UMC, is studying the 
problem of the pig's heat transfer. 

The objective of Restrepo's study is 
to develop a mathematical model for 
the exchange of heat by the pig to his 
'environment by conduction, convec
'tion, radiation, and evaporation. 
Heat transfer by contact with the 
floor is conduction, evaporation is 
loss to the air, and convection and 
radiation refer to heat lost to sur
rounding objects. The independent 
variables are the air temperature and 
the floor temperature. 

Restrepo records results of heat transfer measurements of the pig. 

Restrepo is using UMC's par
titional calorimeter to gather data. 
One of two of its kind in the nation, 
'the calorimeter allows the different 
avenues of heat transfer to be 
measured separately. 

The problem of heat transfer in 
swine is two-fold. When the environ
ment is too warm, the animal 
produces more heat than can be easi
ly dissipated. To compensate for this, 
it will eat less , breathe more rapidly, 

LEFT: UMC's partitional calorimeter. On the right is the calorimeter itself, with the pig inside. 
BELOW: Restrepo prepares for measurements. 

March, 1975 

and its body temperature will in
crease. On the other hand, when the 
environment is too cold, more food 
must be converted to heat to main
tain the body temperature. To deter
mine what the optimal floor 
temperature would be in various en
vironments, Restrepo varied the floor 
temperature from 10° C. to 35° C. for 
each of three cases: an air 
temperature of 12° C., an air 
temperature of 24° C., and an air 
temperature of 36° C. 

All the data has been gathered and 
is presently being analyzed. After 
Restrepo develops the mathematical 
model, he will compare the actual 
results with those which would have 
been predicted by the model. 
Sometime in the future, a cost-effect 
analysis could be undertaken to see if 
the advantages of maintaining a 
specific floor temperature outweigh 
the expense. 

Restrepo is from Colombia, South 
America, where he received his B.S. 
in agricultural engineering. He 
received an M.S. from the University 
of Georgia, and will be completing 
his Ph.D. work here in early March, 
when he will return to Colombia. 

Page 7 -



UNLIMITED SPACE TRAVEL IS ONE STEP CLOSER. 

ONE GIANT STEP • • • by Steve Hicks 

The reality of unlimited space 
travel may be a large step closer, 
thanks to the efforts of Dr. Jack Win
ni ck, UMC professor of Chemical 
Engineering. 

Dr. Winnick, along with Life 
Systems, Inc., received federal grants 
seven years ago to develop a more ef
fi c ient life support sys t e m for 
s pa cec raft that would enable 
astronauts to travel in space for long 
periods of time. Since then, they have 
d eve loped two devices that can 
prolong space travel and eliminate 
th e troublesome mass of large life
support tanks in spacecraft. 

Previous to Dr. Winnick's 
resea rch , oxygen and water were easi
ly stored in pressurized tanks, but the 
duration of flights so equipped was 
proportional to the size of the tanks. 
Although primitive re cy cling 
method s were used to som e extent, 
th e majority of expelled carbon diox
id e had to be stored in tanks also. 

Dr. Winnick and Life Systems, fac
ed with this problem, first developed 
a filt ering device that would extract 
ca rbon dioxide from other com
ponents of the spacecraft's environ
ment and expell it into space. Their 
d ev ice consisted of two molecular 
sieve filters that would trap the car
bon dioxide and later pump it clear 
of th e spacecraft. It was successfully 
employed in the record-long Skylab 
III miss ion. 

However, the molecular sieve was 
co mplex and difficult to produce. It 
was designed as porous molecular 
wall through which passed oxygen 
and water, but, due to their size, 
prevented carbon dioxide molecules 
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from flowing through with the other 
components. Occasionally, the sieves 
had to be backflushed, and the car
bon dioxide (along with other foreign 
molecules) pumped away. 

Unfortunately, this device wasted 
valuable oxygen atoms incorporated 
in the carbon dioxide that could 
theoreticall y he recycled as oxygen 
gas. Dr. Winnick provided the 
mathematical and thermodynamic 
analysis for a second device that ac
tually separates th e oxygen from the 
carbon dioxide and recycles it. 

This devi ce, which has now been 
fully developed and is ready for 
employment on future space mis
sions, operates so mewhat like a fuel 
cell . It involves an e lectrochemical 
process in which the wasted carbon 
dioxide is compressed and released 
into a stream of hydrogen gas. At the 
anode of the cell, this carbon dioxide
hydrogen gas mixture forms methane 

CO 2 FROM SPACECRAFT 

~ELECTROCHEMICAL 

and water. The methane is released 
into space while the water is elec
tro I yti call y broken down into 
hydrogen and oxygen. The oxygen is 
th en recycled into the cabin and the' 
hydrogen is channeled back through, 
the cell. -1 

Due to certain energy and ther
modynamic considerations, the ox
yge n cannot be completely recovered , 
but it is a definite improvement over 
th e primitive recyclization method!\, 
presently in use. 

Dr. Winnick, who has been a con
sultant for NASA for ten years, feels 
that this development could have im
portant applications in industry 
where some processes require separa-. 
lion of gases. Nonetheless, he believes 
that it is a definite landmark irt 
man's ability toward successful space 
ex ploration, enabling Man to live a 
little longer in the final frontier. 

.,eecms ~ 

111111 H2 0 & CH 4 

~ \__.,RELE AS ED 

Dr. Winnick's recycling 
process begins with car
bon dioxide combining 
with hydrogen to form 
water and methane. The 
methane is expelled into· 
space; the water is broken 
down into oxygen and 
hydrogen. The oxygen is 
released into the 
spacecraft while the 
hydrogen Is used to 
repeat the cycle. Diagram 
by Karen Grainger. 

' "'° ""' 
( ELECTROLYTICALLY 

BROKEN DOWN 

RECYCLED , 
INTO PROCE SS 

~ ",'°, j 
~RELEASED INTO SPACECRAFT 
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Hewlett-Packard introduces 
a smaller uncompromising 
calculator: the HP-21Scientific. 

Now $125.00 buys: 

More power than our HP-35. The 
HP-21 performs all log and trig func
tions, the latter in radians or degrees. 
It's our only calculator short of the 
HP-45 that lets you: 
• convert polar to rectangular coor

dinates, and back again (➔ P, 
➔R); 

• do register arithmetic (M +, M-, 
MX,M-:--); 

• calculate a common antilog ( 10 X) 

with a single keystroke. 
The HP-21 also performs all basic 

data manipulations and executes all 
pre-programmed functions in a sec
ond or less. 

Smaller size. 6 ounces vs. 9 for our 
HP-35. 

Full display formatting.The display 
key (DSP) lets you choose between 
fixed decimal and scientific notation 

s12s.oo: 

and lets you control the number of 
places displayed. (The HP-21 always 
uses all 10 digits internally.) 

If a number's too large or small for 
fixed decimal display, the HP-21 
switches automatically to scientific. 
If you give it an impossible instruc
tion, its Display spells E-r-r-o-r. 

RPN logic system.Here's what this 
unique logic system means for you: 
• You can evaluate any expression 

without copying parentheses, wor
rying about hierarchies or re-struc
turing beforehand. 

• You can solve all problems your 
way-the way you now use when 
you use a slide rule. 

• You see all intermediate answers 
immediately. 

• You can easily backtrack when 
you err. 

• You can re-use numbers without 

re-entering them. The HP-21 be
comes your scratch pad. 

H-P quality craftsmanship. One 
reason Nobel Prize winners, astro
nauts, conquerors of Everest, Ameri
ca's Cup navigators and over 500,000 
other professionals own H-P calcu
lators. 

Your bookstore will give you a 
demonstration. They'll show you 
how much performance $125.00* 
can buy. If they don't have the 
HP-21 yet, call 800-538-7922 (in 
Calif. 800-662-9862) for the name 
of a dealer who does. 

HEWLETT~ PACKARD 

Sales and service from 172 offices in 65 countries. 
Dept. 239, 19310 Pruneridge Avenue, Cupertino, CA 95014 

(il'.i/ 13 

*Suµges tecl retail price excluding applicable state and 
local taxes - Continental U.S.A., Alaska & Hawaii. 



meet c.e:s new 

··environmental 

New Civil Engineering Chairman, Dr. John T. O'Conner, scans the proposed civil engineering 

courses in environmental engineering. 

"One hour of 

lab time is worth 

many hours of 

lecture time. " 
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There is a new member of the 

College of Engineering faculty. Civil 

Engineering Chairman John T. 

O'Conner feels that all Civil 

Engineering students should have ex

perience in Environmental Engineer

ing since all are involved with pollu

tion in some aspect. Accordingly, the 

C.E. department will announce a new 

series of courses introductory to the

environment and engineers' impact 

upon it soon. 
Before coming to UMC, Professor 

O'Conner served as a Professor of 

Civil Engineering at the University of 

Illinois. He has also had experience at 

Montana State University, Harvard 

University, and Johns Hopkins 

The Missouri Shamrock 



impact·· 
"Professors should work well with 
students and for the students. They 
should be available after class periods 
are over more than the hour 

or so that many off er." 

University. 
Professor O'Conner is active in 

many professional societies, in
cluding the American Society of Civil 
Engineers, the Association of En
vironmental Engineering Professors, 
the American Waterworks Associa
tion, and the American Society of 
Limnology and Oceanography. He 
has chaired several committees of 
these and other national 
organizations, and presently holds 
the position of Divisional Secretary of 
the American Society of Civil 
Engineers. 

Professor O'Conner's specializa
tion is ground water demineraliza
tion, upon which he has sponsored or 
written many papers and volumes. 
He has seen a major turnabout in his 
field since he received his degrees. In 
the past, most degrees awarded in 
sanitary engineering were post
graduate degrees. Now he sees more 
undergraduate engineers becoming 
interested in the environment and 
how to preserve it. 

The new chairman feels that 
stud en t-i ns t ru cto r re I at ions hips 
should be more than just an hour
every-other-day thing. "Professors 
should work well with students and 
for the students. They should be 
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available after class periods are over, 
more than the hour or so that many 
offer. I also feel that a professor 
should be a scholar. He must always 
be ready to learn from his position 
and surroundings." 

Dr. O'Conner would like to see 
many changes 1n the present 
educational system. "Practical ex
perience is no small thing; one hour 
of lab-time is worth many hours of 
lecture time. Labs need not be for
mal, they can be fun." He went on to 
outline student supervision or testing 
of local water or waste treatment 
plants to give them some on-the-job 
training. "Perhaps," he said, "we can 
use the manpower of the college to 
good advantage. Students always 
seem to need money, so perhaps a 
plan can be devised through which 
students could get jobs within their 
majors. Not necessarily being 
engineers or engineers assistants, but 
what about building and maintaining 
roads? It is a necessary job from 
which a C.E. could learn a lot about 
what happens in the field." 

Professor O'Conner is married and 
has two children, a boy eight years of 
age and a girl six. We welcome him to 
Mizzou. 

,u■LIC UTILITY ENGINEERING SERVICES 
• Electric Power • Pollulion Control 
• Water Supply • Community Planning 

• Studies and Reports 
BLACK & .VEATCH 

consulflng englnHrs 
1500 Meadow Lake Pkwy./ Kan,as City, Mo. 

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

TIie C. W. Nofsinger Compay 
Petroleum, Chemical, Gasoline 
From Coal and Petrochemical: 

Engineering and Economic• 
Procurement and Supervision 

317 E. 13rd St. 
•-••• City, ■•• 

P.O. lex 7Zl9 
... (IH) 313-HH 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS / PLANNERS 
15 W 10TH ST I KANSAS Cl1Y I MO. 64105 

TELEPHONE 816/421-1300 

SVERDRUP & PARCEL AND ASSOCIATES, INC. 
800 No. Twelfth Blvd. • St. Louis, Mo. 63101 

• .DESIGN 

• PLANNING 

• CONSTRUCTION 
MANAGEMENT 

CONSULTING ENGINEERS 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • . PLANNERS 

1139 Olive Streat • St. Louis, Mo. 63101 

(31-4) -421-1-476 

Lexin9ten, Ky., Ft. Werth, Texas 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEERS 

COMPLETE ENGINEERING SERVICES 

MUNICIPAL 
INDUSTRIAL 

INSTITUTIONAL 
4333 W. CLAYTON AVE., ST. LOUIS, MO. 

RUSSELL & AXON 

ENGINEERS-ARCHITECTS 
Envlronmental-Clvll-Archltectural 
Structural-Mechanical-Electrtcal 

401 Olive St., St. Loul1, Mo. 63102 
,.o. aox 1431, Daytona aeach, Fla. 

Wm. H. Klingner & 
Associates 

PIOFESSIONAL ENGINHIIS 
Speclall1l"1 In 

Draina1•, LevH District and Municipal Work 
Waterworks, Sewage, StrMt Improvement 

617 IIIOADWAY QUINCY, .Ill. 62301 
l'h••· 22:1-1673 
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PROFESSOR 
DAVE WOLLERSHEIM 

A MAN ON THE MOVE 

by Dick Zerega 

Dave Wollersheim clocks more 
than 10,000 miles a year on his Honda 
750. He has good moves on the dance 
floor and his brisk walking pace ap
proaches a trot. Professor 
Wollersheim is involved in city 
politics, loves country music, tends 
bar occasionally and has attended 
every Mizzou basketball and football 
home game in seven years. If that's 
not enough he teaches enthusiastical
ly, advises 70 students, performs 
research and is the faculty advisor to 
the Engineering Student Council and 
the Engineer's Club. 

And he loves every minute of it. Be
ing single helps. Professor 
Wollersheim feels he has more time 
for Engineering and outside ac
tivities. Thus he can get involved in 
most phases of the Engineering 
program and still sit on Columbia's 
Water and Light advisory board, 

Page 14 

" we spent • • • 

the night with 
my motorcycle 
on the floor of 
the tu rnitu re 
van " • • • 

regularly attend sports events and 
take extended motorcycle trips. 

Several times a year Dr. 
Wollersheim packs his camping gear 
on the back of his Honda and takes 
off down the highway. "Last summer, 
I was riding from Yellowstone Park 
to my parents home in Alberta, 
Canada when I ran into a ferocious 
rain and windstorm;'' Professor 
Wollersheim said. "I naturally pull
ed into a roadside tavern and planned 
to wait the storm out with the aid of a 
Bud. Then two United Van Line 
drivers said I could drive my bike 
into the back of their empty van and ' 
ride with them to Bozeman, Mon
tana." Dr. W ollershei m said. "When 
we arrived in Bozeman, all the motels 
were booked due to the storm, so we 
spent the night with my motorcycle 
on the floor of the furniture van; our 
own moving motel." 

The Missouri Shamrock 



Dr. Wollersheim 's teaching career 
began through the "backdoor". "I 
was research oriented until I taught a 
course at the University of Illinois in 
1964. I started teaching a course I lik
ed and I fell in love with the 
profession." Any student in Professor 
Wollersheim's fluid mechanics or 
heat transfer courses knows of his ex
uberant teaching ( even 8:40's on 
Monday). "I thrive on the feedback. 
You receive an immediate response 
from the students," Dr. Wollersheim 
said. "The highlight of my day is 
entering the classroom.'' 

For more than six years Dr. 
Wollersheim. has been involved in a 
research project studying free convec
tion heat transfer to non-Newtonian 
fluids. The results have appeared in 
several articles co-authored with his 
graduate students for ASME's Jour
nal of Heat Transfer and the AIAA 

March, 1975 

"The 
of 

highlight 
my day is 

entering the 
classroom." 

(American Institute of Aeronautics 
and Astronautics) Journal. There will 
be applications of this basic research 
in the petroleum and food processing 
industries whenever a process in
volves heat transfer to substances like 
crude oil, mayonnaise or tomato 
soup. 

Due to Professor W ollersheim 's in-

volvement in the Lower Division 
program, he advises about one fifth 
of the undecided students in addition 
to his MAE students. Thus, he is ad
visor to al most 70 students. "In the 
past advisors just made sure students 
met the academic requirements," 
Professor Wollersheim said. "Now, 
since the number of electives has in
creased, we can help the student es
tablish a program in different areas 
of the curriculum. I try to advise each 
student individually according to his 
or her particular area of interest," "I 
think Engineering students are get
ting improved advising at UMC.'' 

Dave Wollersheim is vigorous and 
alive. He is a man on the move. The 
next time a man in his thirties with a 
slightly receding hairline roars past 
you on a Honda 750, look more close-
1 y. You may see him in class 
tomorrow. 
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COOLING IT • • 

THE DRY WAY! 

by 
Cindy Emmerich 

If you walked into the Mechanical 
Engineering lab, you'd probably 
wonder about the mass of styrofoam 
and tape in the corner. It is a dry 
cooling tower, which, when 
perfected, will aid in economical elec
tricity production without loss of 
water, a scarce resource in some 
areas. 

An important part of steam power 
plants, cooling towers condense, cool, 
and recirculate the steam exhausted 
from these plants. Two types of cool
ing towers are used today, the 
evaporative or wet cooling tower and 
the dry cooling tower. Most prevalent 
is the evaporative cooling tower. In 
this tower, cool air blows over the hot 
water from the plant, with the waste 
heat in the water being eliminated to 
the atmosphere by evaporation · of 
some of the cooling water. 

However, there are several disad
vantages to the evaporative cooling 
tower. These include loss of water to 
the outside air and formation of fog 
and ice in the area surrounding the 
plant. 

Therefore, with water supplies 
diminishing and environmental con
trols stiffening, the dry cooling tower 
seems to be a practical substitute. Hot 

• 

Sharon and Randy examine the finned tubes in their dry cooling tower model. 
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water, flowing through finned tubes, 
is cooled by the outside air blowing 
across these tu bes. Waste heat is 
eliminated directly from the water to 
the atmosphere. 

The dry cooling towe·r offers 
several advantages, including water 
conservation, elimination of fogging 
and icing conditions, and reduced 
maintenance expense. In addition, es
tablished plants without a plentiful 
water supply could expand using dry 
cooling towers. 

March, 1975 

Dry cooling towers are currently 
being used commercially in some 
regions. They function well in dry 
areas, but in the north where the out
side air temperature sometimes drops 
to -10° to -20° F., the water in the finn
ed tubes may freeze. Sharon Cole and 
Randy Knoblauch, UMC Mechanical 
Engineering students, conducted 
research to find solutions to this 
freezing problem. 

In their research, Sharon and Ran
d y used water at an initial 

temperature of 120° F. It was cir
cu lated up 4 finned tubes. To study 
the specific freezing problem, the air 
flowing across the tubes needed to be 
-20" F. However, they could get it 
down to only 32° F. At this 
temperature, the coils in the cooling 
tower froze up from moisture in the 
air. Although Sharon's and Randy's 
research was not as successful as 
hoped, they gained valuable practical 
experience. 

Sharon and Randy were selected 
last April for this project by Dr. 

Donald Creighton, associate 
professor of Mechanical Engineering 
at UMC. The Marley Company, Mis
sion, Kansas, provided the finned 
cooling tower tubes and the insula
tion for the research model. The pro
ject was funded by the National 
Science Foundation (NSF), and 
Sharon and Randy worked on it 
fulltime last summer and part-time 
last semester. For their work, they 
each received 6 hours of credit and a 
basis for their undergraduate honors 
thesis. 

Sharon, who received her BSME 
degree last semester, is currently 
enrolled in graduate school at UMC. 
She was involved in many activities, 
including Pi Tau Sigma, Tau Beta Pi, 
Who's Who in American Colleges and 
Universities, Engineering Student 
Council, Kappa Kappa Gamma, and 
Mo-Maids. She received the Procter 
and Gamble Fellowship, the Black 
and Veatch Scholarship, the 
American Society of Heating, 
Refrigeration, and Air Conditioning 
Engineer's Scholarship, and was also 
a University Scholar. During the 
summer of 1973, she worked in the 
Standards Department of Nooter Cor
poration. 

Randy, who will graduate in May, 
plans to attend graduate school at 
UMC. He is involved in Pi Tau Sigma 
and Tau Beta Pi, has received the La 
Pierre and the 3-M Company 
Scholarships, and is a University 
Scholar. 

Sharon's and Randy's research end
ed in December, and they submitted 
their findings and recommendations 
to Marley Company and the NSF. The 
research model is still in the 
Mechanical Engineering lab, pending 
decision on further research. 
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Words Of Wisdom 
1rom Our 81t!fi1teeri1t!f Past 

eompiled b!f [)a11a Atki11so11 
A great deal of attention ltas been given in recent !/ears to 
unethical practices in tlte engineering profession. Perhaps 
more engineers are engaging in these practices or perhaps 
11nd11e emphasis is being given to !Item. Jn either case, tltis is 
a time of review, anal!lsis, and soul searclting in tlte profes
sion and tlte Shamrock ltas compiled several tlto11glttf11I 
quotations wlticlt seem ver!I timel!l-

"J was neither traitor nor sneak, and J did no, 
wrong whatever. J was foreman of foremen and ' 
did not fail. J never hesitated but alwa!IS 
obe!!ed superior orders . . . and J never 
klaspltemed sacred things. " 
Jeni, a well respected obelisk builder and one of 
tlte first men to fit tlte modern conception of 
"engineer", speaking of ltis considerable 
success. ( c. 7550 R. e.) 

",Cet ( tlte engineer) not be grasping or leafe 
ltis mind preoccupied witlt ideas ·of receiving 
preretf 11isites, but let ltim witlt dignif!I keep up 
ltis position b!I clterislting a good reputation." 
Vitr11vi11s, a well known and innovative 
l<oman engineer ( c. 75 n.e.) 

"Jt is tlte purpose of engilreering to increase tlte 
standards of life and living for all tlte people. '' 
Jlerbert Jloover (1874-1964 ). 
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Saturday, April 5 
9:30 a.m. 

Monday, April 7 
3:00 p.m. 
7 :30 p.m. 

Tuesday, April 8 
ALL DAY 

10:30 a.m. 

Wednesday, April 9 
ALL DAY 

8:00 p.m. 

Thursday, April 10 
4:00 p.m. 

Friday, April 11 
ALL DAY 
5:00 p.m. 

6:00 p.m. 
6:30-9:30 p.m. 

Saturday, April 12 
ALL DAY 
9: 00 a.m.-3: 00 p.m. 
9:00 a.m. 

10:30 a.m. 
10:30-12:00 
12:00 noon 
2:00-4:00 p.m. 
8:30-11 :30 p.m. 

ENGINEERS' WEEK 1975 

April 5-April 12 

University of Missouri-Columbia 

Gas Economy Run 

Parade 
Faculty Fun & Frolics, E. E. Auditorium 

Professor for a Day 
12:00 Luncheon, N-208 Memorial Union 

Beard Contest 

Professor for a Day 
12:00 Luncheon, N-214, 215 Memorial Union 

Queen Skits, Jesse Auditorium 
Serenade 

Bar-B-Que 
Assemble Lab Exhibits 

Alumni Registration, Engineering Building 
Knighting 
Honors Awards Reception, Alumni Lounge, Memorial Union 
Honors Awards Banquet, N201, 202 Memorial Union 
Lab Exhibits, E. E. and Engr. Buildings 

Alumni Registration, Engr. Bldg. 
Lab Exhibits, E. E. and Engr. Bldgs. 
Slide Rule-Calculator Contest 
Alumni Wives Tea, Alumni Lounge, Memorial Union 
Alumni Business Meeting, N222, 223, Memorial Union 
Alumni Luncheon, N214, 215, Memorial Union 
Green Tea, Chancellor's Home 
St. Pat's Ball, Tiger Hotel, 23 So. 8th 
(Coronation at 10:30 p.m.) 

ERIN GO BRAGH! ! ! ! ! ! ! ! ! 
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John T. Novak, associate professor 
of civil engineering, will administer a 
$9,600 federal grant to research 
methods of improving water treat
ment. 

The one year project which will 
deal with eliminating water turbidity 
and sludge deposits will involve 
graduate and undergraduate 
engineering students. 

Dr. William R. Kimel, UMC dean 
of engineering, served as chairman of 
last month's U.S. Atomic Energy 
Commission graduate traineeship 
review panel in Washington D.C. 

The AEC traineeship program 
provides funds to support graduate 
students in nuclear engineering, 
radiation safety, and environmental 
engineering. 

The review panel was to advise the 
Atomic Energy Commission on the 
merits of university proposals. 

Dr. Robert Eastman, professor of 
industrial engineering at UMC, was a 
member of the U.S. delegation to the 
Pan American Union of Engineering 
Associations (UPADI) at the Xlll 
UPADI convention held recently in 
Toronto , Ontario, Canada. He 
presented a paper, "The Influence of 
Scale of Operations on Engineering 
Economy Analyses," at a sess10n on 
industrial development. 
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Dale S. Dewoskin , EE, has received 
the $750 Standard Oil of California 
scholarship. Dewoskin, a graduate of 
Horton Watkins High School, is dual
ly enrolled in EE and Graduate 
School at UMC and is a member of 
Eta Kappa Nu and Tau Beta Pi. 

Dr. Eastman Smith, retired 
professor of mechanical engineering, 
UMC, has been granted a U.S. patent 
for his eyesight-refraction testing in
strument, the Xactometer. 

Researched and developed during 
much of his 17 years on the MAE 
staff, Dr. Smith's device is designed 
to speed up eye examination for cor
rective lenses and to ensure greater 
prescriptive accuracy. Its estimated 
cost is eight to ten times less than 
many other instruments. 

Dean William R. Kimel was elected 
vice-president of the Engineering 
Colleges Consortium for Minorities, 
Irie., at the first meeting of its board 
of directors November 22 , 1974, in 
Atlanta , Ga. 

The new minorities consortium is 
dedicated to improving professional 
education of minority and disadvan
taged students in the field of 
engineering by group effort. 

UMC is one of nine schools across 
the nation which have been invited to 
join the initial organization. 

The department of chemical 
engineering has received a $2,500 un
restricted gift from Monsanto, Co., St. 
Louis, Mo. 

Graduating seniors of the College 
of Engineering, UMC, have named six 
of their engineering professors as out
standing teachers. 

A special certificate was awarded to 
each of the professors "for his expert 
knowledge of the subject he teaches, 
his genuine interest in his students, 
his ability to communicate with them 
and his unselfish giving of both his 
time and his experience." 

Receiving the certificate were Dr. 
Neil F . Meador, AgE, Dr. Truman S. 
Storvick, ChemE, Dr. Jay 
McGarraugh, CE, Dr. David Cheng, 
EE, Dr. Robert Eastman, IE, and Dr. 
Donald Creighton, MAE. 

Dr. Richard T. Douty, professor of 
civil engineering, UMC, will serve 
again as a member of the National 
Research Council's research 
as sociateship evaluation panels , 
February 27, in Washington, D.C. He 
will review 1975 applications for post- . 
doctoral research appointments in 
federal laboratories. 

The National Research Council is 
the principal operating agency of the 
National Academy of Sciences and 
the National Academy of Engineer
ing. 

The Missouri Shamrock 



:ro 
and d L)\._,L.hA, we 
agricultural chemicals, such as 
Furadan;© an insecticide-nematocide 
that's boosting the yields of rice , 
alfalfa, corn , peanuts and 

.ee us 
further informafiori: 

FMC Corporation, 200 East 
Randolph Drive, Chicago 60601. 
An Equal Opportunity Employer. 



BULLarney Analysis of a Utopia U. Coed 
FRESHMAN SOPHOMORE JUNIOR SENIOR 

She blushes al naughty She smiles al naughty She laughs at naughty She tells naughty jokes. 
jokes. jokes. jokes. 

She wants to marry a foot- She wants to marry a She wants to marry a She wants to marry a man. 
ball player. movie star. capitalist. 

She thinks a college educa- She thinks a college ed uca- She thinks a college educa- She thinks a college educa-

tion leads to things social, tion leads to things social lion leads to things social. lion leads to things. 

cultural and intellectual. and cultural. 

She reads WHAT EVERY She reads HOW TO WIN She reads THE ART OF She reads THE CARE 
GIRL SHOULD KNOW. FRIENDS AND INFLU- LOVE. AND FEEDING OF 

ENCE PEOPLE. INFANTS. 

She won't date a boy who She won't date a hoy who She won't date a boy who She won't date a boy un- ~ 

has ever had a drink. has just had a drink. has had over a drink. less he drinks. 

She thinks things learned She thinks things learned She thinks things learned She thinks things learned 
1n college leave one In- in college leave one fairly 1n college leave one in- in college leave one. 
telligent. intelligent. telligent enough. 

She le 11 s her mother She tel Is her roommate She t e 11 s her diary She doesn't tell a thing. 
everything. everything. everything. 

She likes to smooch. She likes to smooch. She likes to smooch. She likes to smooch. 

She thinks all boys are She thin ks some aren't She thinks most aren't She thinks none are nice. 
nice. n1l'e. n1l'e. 

She drinks cokes on a date. She drinks pink ladies on She drinks highballs on a She drinks anything, 
a date. date. anytime, anywhere. 



The dreams of engineers, ecologists, biologists and planners 
don't mean a thing until 

we make them a reality! 
There are people who talk about a better quality of 

life and people who do something about it. The Corps 
of Engineers gives you a chance to pitch in and do 
something important for the protection of our natural 
environment. 

We need engineers, economists, planners, landscape 
architects, and others who are interested in the broad 
picture, who can bring a creative approach to meeting 
changing public needs. It's a chance to make your 
know-how count, working as a team. 

As a Corps professional, you'll apply all the tech
niques of modern technology-systems analysis, com
puter technology, advanced materials research, and 
more-to the improvement of our construction capa
bility. And you'll be a member of the largest engineer
ing/ construction team in the world. 

If you want to get things done, start by writing to us 
now. We'll send you all the information you need to 
make a career of it, with us. 

An equal opportunity employN m/f 

---CORPS OF ENGINEERS---
Department of the Army, Washington, D. C. 20314 



Q 
Ever since Thomas Edison helped (i;:) Q O 

start our business, GE has been known as an innovator. 
Today, more than ever, we need original thinkers to 

help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, manufacture them, market and 
service them. 

With so many problems today in areas like 
energy, the environment, and productivity, the 
challenges to technology}1ave rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At GE you might go to work on nuclear 
power plants. Or more efficient fossil-fuel plants. 

Or maybe one day work on one of the de
veloping energy technologies like the fast
breeder reactor. Coal gasification. Solar heating. 
Battery storage for peaking power. Laser appli
cations for fusion and fuel enrichment. 

Or you might help build better mass-transit 
systems. Pollution controls. Or cleaner, quieter jet 
engines. 

Or perhaps work on sophisticated medical devices 
like GE's heart Pacemaker. Or engineering 
plastics like our virtually unbreakable Lexan® resin. GE is 
big in lots of areas you might not have known about. . 

But a word about that word "big." Some people worry 
that General Electric might be too big for them. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyone plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. 

Sound interesting? Why not send for our free careers brochure? Just 
write: General Electric, Educational Communications, WlD, Fairfield, Ct. 06431. 

Progress for People. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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Ray Jaeger wants to 
make light of hone calls ... 

by sending them through tiny glass fibers on 
beams of light pulses. To this end, Bell Labs 
ceramic scientist Ray Jaeger has helped design a 
new system to make such fibers - using a 
powerful carbon dioxide laser. 

In the future, one hair-thin fiber might carry several 
phone calls within big cities or as many as 4000 
long-distance calls. But many 
problems must still be solved. Ray 
tackled one of them _:_ the problem 
of today's glass fibers, which 
contain impurities that absorb and 
weaken light beams. One impurity 
source is the conventional heaters 
used to melt glass rods that are 
drawn into fibers. 

Ray had to find a "clean" heat 
source that also would be precisely 
controllable, to assure uniform 
diameter throughout a mile-long 
fiber. Using his broad knowledge of 
ceramic materials - he's a 1967 

ceramic science Ph.D. from Rutgers- Ray 
studied many heat sources. But he finally 
explored a new approach: melt the glass rod 
with a carbon dioxide laser. 

To make fibers, Ray had to devise a way of 
focusing the laser beam uniformly around the 
rod's circumference. He solved this major 
problem with a rotating lens and reflectors, to 
form a doughnut of radiation around the rod. 
Now Western Electric engineers are studying 
variations of such a laser system to develop the 
most practical manufacturing procedure. 

To make optical communications useful, other 
Bell Labs scientists are working on ways of 
splicing glass fibers. And on better, cheaper, 
longer-lasting light sources and efficient ways 
of getting calls on and off light beams. 

Although today's communications systems are 
more than adequate, someday there will be a 
need for the added versatility and capacity 

of opJical systems. And the Bell System 
will be ready because of Ray 

and others like him. 
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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 make 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 TRADEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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Dirt 
cheap! 

... and good as gold. 
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 

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. 

~~©~~~ 
~COMPANY 
W. S. Dickey Clay Manufacturing Company 
Post Office Box 6, Pittsburg, Kansas 66762 



FROM THE EDITOR'S DESK 

THE EINSTEIN 
IN US ALL 
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Graduation brings a bit of apprehension and anxiet: 
along with the relief of having successfully completed one': 

_ undergraduate work. The time has come when we must ge 
a firm grasp on the real world, whether our futun 
endeavors are in the area of employment or futher educa 
tion. It is helpful to remember that we were created to b1 
innovative and exciting people, ever daring to mov1 
forward and venture into untried areas. Whatever the im 
mediate future holds for us, it will undoubtedly be con 
siderably different from that which we have grown ac 
customed to during these past four years. We will shoulde1 
new responsibilities, meet new people, and encounter ne\\ 
ideas. In short, we will have an entirely new and changini 
environment to cope with. 

It is a vast, complex world we live in, and it is ominom 
to think that we are being cast into this environment tc 
find our own place. It is inevitable that our success in lift 
be somewhat measured by our accomplishments in om 
profession, but success in the profession is worthless if it i, 
not accompanied by the inner happiness of striving for a 
cause that we believe is worthwhile. We seek guidelines to 
follow in our search for identity, our search for a place to 
make a contribution. It is comforting to know that each 
and every one around us is faced with the same situation, 
and in associations with these people we can find a cause 
that is worth striving for. Albert Einstein once said: 

How extraordinary is the situation of us 
mortals! Each of us is here for a brief so
journ; for what purpose he knows not, 
though he sometimes thinks he senses it. 
But without going deeper than our daily 
life, it is plain that we exist for our fellow 
men, in the first for those upon whose 
smiles and welfare our happiness depends, 
and next for all those unknown to us per
sonally but to whose destinies we are 
bound by the tie of sympathy. A hundred 
times every day I remind myself that my 
inner and outer life depend upon the 
labors of other men, living and dead, and 
that I must exert myself in order to give in 
the measure as I have received and am still 
receiving. 

Our fellow men provide the reason for the existence of 
our profession, and in them we can find our worthwhile 
causes. Regardless of where we are headed, the end product 
of our efforts should be to contribute to our society to the 
extent of our capabilities.We are products of this society as 
it is a product of us. We each must strive to find our niche, 
to find the place where we can repay part of that which has 
been given to us. It is in this sense - that we must "exert 
ourselves in order to give in the measure as we have 
received" - that there should be a bit of Einstein in us all. 

Mike ,Ce 1evre, editor 
The Missouri Shamrock 
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QUEEN OF LOVE 
AND BEAUTY 

1975 

Ellen Angthius, a junior from St. 
Louis, represented Gamma Phi Beta 
sorority. A graduate of Lindbergh 
High School, Ellen first attended 
college at Northeast Missouri State 
University. She transferred here her 
sophomore year and is now majoring 
in Marketing. Upon graduation she 
hopes to work either in merchan
dising or advertising. Last summer 
she was a "give-away girl," giving 
prizes to persons who added to their 
accounts in the bank for which she 
worked. On campus Ellen is involved 
in Phi Chi Theta, professional 
business fraternity for women, and 
the Marketing Forum. She enjoys 
swimming and playing the piano. 

V 

\ 
\ 



Sally Bouton, a sophomore major
ing in Spanish, represented Alpha 
Delta Pi sorority. Born in St. Louis, 
Sally moved to Virginia when she was 
13. After 3 years, however, she return
ed to St. Louis. She has traveled ex
tensively throughout the United 
States and hopes to continue her 
traveling upon graduation by work
ing for an airline or a foreign com
pany. Sally's activities include the 
Greek Fling, Sigma Chi Derby Day, 
Spanish Club, and Phi Delta Theta 
Little Sister. She is also involved in 
sports, such as tennis, softball, bowl
ing, and skiing. She hopes to find 
some type of work in Vail, Colorado, 
this summer. 

Anne Gray, a sophomore in 
Engineering, represented Chi Omega 
sorority. As of now, she remains un
decided as to what field of engineer
ing she will pursue. Memphis, 
Tennessee is home for Anne, where 
she pursues her hobby of working on 
cars in the summer. Last summer she 
was an a prentice mechanic for a 
Mercedes Benz dealer in Memphis. 
Her future plans concentrate on a 
career in some aspect of engineering. 
Anne is a member of the MSA 
Broadway Plays committee, the MSA 
course evaluation committee, is a 
Sigma Chi little sister, and finds time 
to work at the Chez coffeehouse. She 
en,ioys being outdoors in her free 
time, playing tennis and bike-riding. 



Cindy McKinley, a freshman from 
Nevada, Missouri, represented Gib
bons House in Wolpers dormitory. 
Following in her father's footsteps, 
Cindy is headed toward a career in 
guidance counselling. After com
pleting her degree in elementary 
education, Cindy will teach for two 
years and return for a Masters in 
counselling. She hopes to work with 
elementary children who suffer in 
school because of behavior problems. 
She is gaining experience in her field 
in the summers, working with Salva
tion Army children through the 
University extension. Her free time 
in the summer is partially filled by 
running a ball park. Cindy is a Sigma 
Alpha Epsilon little sister and has 
pledged Kappa Kappa Gamma. 

Paulette Mueller, a junior from 
Jackson, Missouri, represented Kap
pa Alpha Theta sorority. She is in
terested in math and science educa
tion and will either teach or go to 
Pharmacy School upon graduation. 
Paulette teaches a class at UMC, 
D110, Teaching Skills. To occupy her 
time, she is a Golden Girl for both 
Marching and Mini Mizzou, treasurer 
of her house, and a member of Angel 
Flight. She is in Fanfare for Fifty and 
was named to Who's Who in 
American Colleges and Universities . 
Her hobbies include swimming, dan
cing, and ice skating. In the summer 
Paulette is a lifeguard in her home 
town of Jackson. 







Engineering Honors 

/(NIGHTS OF ST. PATRIC/( 

Professor Harry 

Ru bey . . . Fifty 

Years with the. 

University of 

Missouri 

Professor Harry Rubey was born in St. Louis on 
February 23, 1886, the son of a Missouri pioneer family. In 
June, 1905 he received a B.S. degree in civil engineering 
from the University of Illinois and, in 1925, a professional 
degree of Civil Engineer from the same school. 

Professor Hubey's professional · career began sub
dividing the Park View residence area in St. Louis. Later 

he joined the Missouri Pacific Railway and was promoted 
twice within a short time. In 1909 he went west where he 
pioneered in the engineering and management of irriga
tion, drainage, and hydroelectric projects along the Pacific 
and Alaskan coasts. 

From 1915-1924 Professor Rubey was assistant and 
associate professor of civil engineering at The University of 
Washington in Seattle and at Carnegie Institute of 
Technology in Pittsburgh. In 1927 he was a member of the 
advisory committee to Congress on flood control and from 
1936-1937 was a consultant to the National Resources Com
mittee for the Lower Missouri River Basin. In 1938 he ac
companied a group of engineers to Germany, Italy, and 
France, reporting on their war potential. 
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Professor Rubey has had a long career at the Universi
ty of Missouri beginning with the period of 1924-1956 when 
he served as chairman of the Civil Engineering Depart
ment and often as acting dean. In 1956 he was made 
Professor Emeritus and continues to teach classes and 
revise his many books, two of which have new editions in 
1971. 

Professor Ru bey has been in active consulting practice 
si nee 1909. He is a Life Member of the American Society of 
Civil Engineers and past president of the Mid-Missouri Sec
tion; member of the American Society for Engineering 
Education, past member of the Council, past chairman of 
the Transportation Committee, and past chairman of the 
Civil Engineering Division; past member of Accrediting 
Committees of the Engineers' Council for Professional 
Development; member of the National Society of 
Professional Engineers, Chi Epsilon, Tau Beta Pi, Phi Kap
pa Psi, and the University Club. 

This is a "golden anniversary" of Professor Hubey's 
first knighting. The Harry Rubey Conference room in the 
Engineering Building also honors his fifty years of service. 

The Missouri Shamrock 



James E. Moulder 

Camdenton, Missouri is the home of James E. 
Moulder. Born there on August 29, 1926, Mr. Moulder 
spent his early years on a farm. 

After graduating from high school in 1944, Mr. 
Moulder served two years in the U.S. Marine Corps, Infan
try Forces. In 1947 he entered the University of Missouri, 
Columbia Civil Engineering Department and, including 
two years' service in the U.S. Army in Korea, received a B.S. 
in civil engineering in 1953. In 1955 he received an M.S. in 
Civil engineering from UMC. 

During his graduate work, Mr. Moulder worked as a 
full-time research engineer for the University's Engineer
ing Experiment Station. Results of these research activities, 
"Pressure Changes at Storm Drainage Junctions", have 
been distributed throughout the United States and in ten 
foreign countries. 

In 1956, Mr. Moulder entered consulting engineering 
practice with Smith and Gillespie, Engineers, Jacksonville, 
Florida and worked on such projects as design of major 
highways, storm drainage systems and air fields in the 
southeastern United states. 

R. W. Booker and Associates, Inc. acquired Mr. 
Moulder's services in 1961 as manager, civil engineering. 
His past positions with R. W. Booker include secretary of 
the corporation (1967) and executive vice president (1968). 
Si nee 1973 he has served as president of the corporation. 

Mr. Moulder's professional activities include Missouri 
Society of Professional Engineers, Chairman of Engineers 
in private practice (1972-1974); Consulting Engineers 
Council, secretary in 1965, president in 1975; St. Louis 
Engineers Club; American Society of Civil Engineers, St. 
Louis Chapter; UMC College of Engineering Advisory 
Council; National Society of Professional Engineers; 
National Association of Housing and Redevelopment Of
ficials; Traffic Engineers Association of Metropolitan St. 
Louis; St. Louis Region Open Space Council; Missouri and 
National Parks and Recreation Associations; Missouri 
Pian ni ng Association. 

A registered professional engineer in Florida, 
Missouri, and Kentucky, Mr. Moulder is also active in 
Rotary Club, Boy Scouts of America, and Speaker's Com
mittees for public improvement programs. 

John W. Logan 

Upon receiving his B.S. degree in Electrical Engineer
ing at the University of Missouri in 1931, John W. Logan 
began his professional career with General Electric Com
pany. With the exception of three years' service as Major, 
Army Air Force, Mr. Logan's assignments with GE in the 
period 1931-1950 included Traveling Auditor, Chief 
Statistician, and Assistant to the Vice President and 
General Manager of the Apparatus Department. 

In 1950, he directed the take-over of the Aircraft 
Nuclear Propulsion Project for GE and completed the first 
phase of establishing the facility in Evandale, Ohio. 

From 1951-1953, Mr. Logan served as Assistant to the 
General Manager and Manager, Application Engineering 
at Knolls Atomic Power Laboratory. 

In this capacity he was a principal in the management 
of the development and construction projec\ for the second 
nuclear submarine Sea Wolf and the first two-reactor sub
marine Triton. 

In 1953, Mr. Logan left General Electric to become 
President and Chief Executive Officer of the Cambridge 
Corporation in Lowell, Massachusetts. At this time Cam
bridge Corp. was deeply involved in development of the 
first successful fusion weapon . When new technology made 
this type of weapon obsolete, a new company in the 
cryogenic field was successfully started. Cambridge Corp., 
under the direction of Mr. Logan, pioneered in several 
projects including fueling systems for several different mis
siles and transportation and storage systems for cryogenic 
materials. 

In 1959 Cambridge lost Mr. Logan to Simplex Wire 
and Cable Company, Cambridge, Massachusetts where he 
filled the position of President and Chief Executive Of
ficer. Under Mr. Logan's direction Simplex reversed a four 
year loss trend and enjoyed steadily improving profits. 
Some technical projects undertaken by Simplex during the 
period 1961-1969 included work on dielectric cables, 
economical underground power transmission, and in
sulated sodium cables. 

Since 1969, Mr. Logan has been Chairman and 
Treasurer of Underground Power Corporation, a company 
involved in achieving low cost and efficient high voltage 
bulk power underground power transmission systems. 



1975 DISTINGUISHED SERVICE 
HELEN LESTER PLANTS 
Professor of Mechanical 
Engineering, West Virginia 
University. 

In recognition of her distinguished 
career as a professional engineer, in
novative educator, and dedicated 
teacher. 

Her 27 years of continuous service 
to West Virginia University and the 
State of West Virginia. 

Her leadership in the development 
of West Virginia University's unique 
doctoral program in engineering 
education. 

Her development and application 
of programmed instruction techni
ques to improve the effectiveness of 
this teaching tool. 

Her frequent selection by national 
engineering foundations and 
societies to participate in, and often 
chair, projects aimed at improving 
the effectiveness of U.S. engineering 
instruction. 

Her early contributions to dispell
ing the old premise that engineering 
is an all-male profession. 

The College of Engineering and the 
Engineering Foundation of the 
University of Missouri-Columbia con
fer upon this outstanding engineer, 
educator, and alumna the Missouri 
Honor Award for Distinguished Ser
vice in Engineering. 

ERNEST S. ROBSON, JR. 

Vice-president, energy and 
materials management, Mon
santo Company. 

In recognition of his distinguished 
career in the chemical industry, in
cluding engineering, marketing, and 
corporate management. 

His 34-year career with Monsanto 
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Company, during which time his 
company grew to worldwide 
prominence in the chemical industry. 

His leadership in research and 
engineering projects that led to the 
revitalization of the company's 
plasticizer and general chemical 
product lines. 

His managerial foresight inf urther 
expanding Monsanto's marketing of 
specialized chemicals for the rubber 
industry into a global business, with 
new rubber chemical plants in India 
and Brazil. 

His current leadership in guiding 
Monsanto and the U.S. chemical in
dustry through the major evolution 
inf uels and raw materials created by 
the energy crisis. 

His continued interest in, and ac
tive support of, professional 
engineering and chemical societies, 
trade associations, civic 
organizations, and his alma mater. 

The College of Engineering and the 
Engineering Foundation of the 
University of Missouri-Columbia con
fer upon this outstanding engineer, 
corporate officer, and alumnus the 
Missouri Honor Award for 
Distinguished Service in Engineer
ing. 

BLACK & VEATCH 
Consulting Engineers, Kansas 
City, Missouri. 

In recognition of its international 
reputation for excellence in the plan
ning, design, and construction super
vision of sophisticated engineering 
projects: 

Its well-deserved status as the 
largest firm of consulting engineers 
in Missouri and one of ten largest in 
the world. 

Its long history of professional ser
vices in the two areas that are of ma-

Jor public concern today . . . thf 
nation's energy sources and the en· 
vironment. 

Its involvement in the environmen
tal impact statements, planning, and 
design for 28 power plant programs 
in the U.S. and overseas, including 
nuclear work. 

Its long-time support of engineer'. 
ing education, sponsoring 
scholarships at Missouri and six other 
Midwest universities, and annually 
supporting a teaching chair in the 
College of Engineering. 

Its leadership among consulting 
engineers in the field of solar energy, 
a pre-eminence solidly based on the 
firm's extensive experience in 
aerospace and power engineering. 

The College of Engineering and the 
Engineering Foundation at the 
University of Missouri-Columbia con
j er upon this outstanding firm of con
sulting engineers the Missouri Honor 
Award for Distinguished Service in 
Engineering. 

JOHN F. ANDERSON 
Executive vice-president, 
manufacturing and production, 
Far~land Industries. 

In recognition of his distinguished 
career in chemical engineering and 
executive management: 

His 25 years with Farmland In
dustries, Inc., encompassing a broad 
spectrum of engineering- and 
managerial responsibilities. 

His development of refinery 
operating plans and reviewing the 
economics of new investments 
proposed by the company's Refining 
Division. 

His leadership as vice-president, 
fertilizer manufacturing, in the 
operation and development of 
Farmland's seven nitrogen and 
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IN ENGINEERING AWARDS 
ohosphate manufacturing plants and 
related distribution systems. 

His service to the American 
Institute of Chemical Engineers, the 
Center of Research, Inc., of the 
University of Kansas, and UMC's 
Engineering Advisory Council and 
Engineering Alumni Association. 

His current guidance of the 
operations of Farmland's 19 
manufacturing facilities, transporta
tion and supply, and continuing 
development activities, including 
membership in the company's ex
ecutive council and the board of 
directors of several subsidiary com
panies. 

The College of Engineering and the 
Engineering Foundation of the 
University of Missouri-Columbia con
fer upon this outstand~ng engineer, 
industrialist, and alumnus the 

PROFESSIONAL 

DIRECTORY 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS I PLANNERS 
15 W 10TH ST./ KANSAS CITY/ MO 64105 

TELEPHONE 816/421-1300 

SVERDRUP & PARCEL AND ASSOCIATES, INC. 
800 No. Twelfth Blvd. • St. Louis, Mo. 63101 
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• PLANNING 

• CONSTRUCTION 
MANAGEMENT 

CONSULTING ENGINtERS 

Missouri Honor Award for 
Distinguished Service in Engineer
ing. 

WILLIAM M. SANGSTER 
Dean, College of Engineering, 
Georgia Institute of 
Technology. 

In recognition of his distinguished 
career in engineering education and 
the administration of one of the 
largest engineering schools in the 
country. 

His administrative talents that con
tributed significantly to the reputa
tion for engineering teaching ex
cellence enjoyed by the University of 
Missouri-Columbia and the Georgia 
Institute of Technology. 

His off-campus public relations ac
tivities that have effectively called to 
the attention of legislators and the 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • Pt.ANNEltS 

1139 Olive Street • St. Louis, Mo. 631 O 1 

(3141 421-1476 

Lexln9te11, Ky., l't. Werth, Tua, 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEUS 

COMPLETE ENGINEERING SEIVICES 
MUNICIPAL 
INDUSTRIAL 

INSTITUTIONAL 
433 W. CLAYTON AVE., ST. LOUIS, MO. 
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40801iwtStreet,St. Louis, Mo.63102314/231-9693 
Da1tona Beach. Florida• Knoxville. Tennessee 

Anderson.South Carolina 

public the accomplishments of his 
engineering faculty and students. 

His willing acceptance of the 
responsibilities, hard work, and 
travel involved in simultaneously 
holding offices in various 
professional societies. 

His dedication as president of the 
American Society of Civil Engineers 
to the furtherance of its professional 
goals. 

His ability to achieve maximum in
terdisciplinary cooperation in a wide
ly diversified academic environment. 

The College of Engineering and the 
Engineering Foundation of the 
University of Missouri-Columbia con
fer upon this outstanding engineer
ing educator and administrator the 
Missouri Honor Award for 
Distinguished Service in Engineer
ing. 

Wm. H. Klingner & 
Associate, 

PIOPISSIONAL INGINIIIS 
Speclall11,. In 

Drain■■•• L•Yff District and Munlclpel W•rk 
Watetw•rkl, S.w■1•, Street lmpre....,ent 

t17 ltoADWAY QUINCY, Ill. 0301 
Ph- 22i-wa 

PUILIC UTILITY ENGINEERING SERVICH 
• Electric Power • Pollution Control 
• Water Supply • Community Plannlnc 

• Studies and Reports 
BLACK & VEATCH 

eonaultlno en11lnHra 
1500 Meadow Lake Pkwy. /kan,H City, Mi,. _ 

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

TIie C. W. Nof1iager Coa,.ay 
Petroleum, Chemical, Ga■ollne 
From Coal and Petrochemical: 

Englneerln!J and Economic■ 
Procurement and Supem■lon 

317 I. 13nl It. 
..... City, ••• 

,.o. ••• 7131 
... (Ill) 313-ltll 
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THE WORLD OF ENGINEERING 

Editor's Note: For sixty seven 
years the Shamrock has had 
one reason for existence; to 
serve the students, faculty and 
alumni of the engineering 
school at UMC with news, 
current events and other 
useful information from 
around the engineering cam
pus. We feel that it is now time 
to expand our coverage and 
provide news pertinent to our 
engineers from around the 
world . .. 

WINDOWS FOR THE SPACE SHUTTLE 

Photo: 
Space Shuttle Mockup 

Corning Glass Works, manufacturers of all windows 
used in U.S. manned spacecraft, is manufacturing windows 
for the reusable space shuttle scheduled for test flights in 
1976. The windows, resembling the type used in conven
tional jetliners, are otherwise unlike any others the firm 
has produced for manned spacecraft. While windows for 
previous vehicles, such as Apollo or the lunar module, were 
designed for one-time use, the space shuttle windows must 
maintain their integrity and reliability for numerous space 
missions. 

The windshield (photo), and most other windows in 
the shuttle, is made of three separate panes of glass - two 
outer panels of fused silica and an inner pane of 
aluminosilicate glass. The fused silica is used in the outer 
and center panes because it is an extremely pure glass with 
resistance to heat and thermal shock. The aluminosilicate 
glass of the inner pane is a low-expansion material that is 
tempered to provide maximum mechanical strength for 
resistance to cabin pressures. 

All windows will receive an anti-reflective coating to 
improve visible light transmission and another coating to 
reflect the infrared spectrum. 
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DENDRITES AND SOLAR ENERGY 

IBM scientists have discovered that specially 
fabricated tungsten metal is highly efficient in capturing 
and holding solar energy. The key advantage of the new 
material is its ability to hold heat at high operating 
temperatures (in the range of 500 degrees Centigrade) 
where most solar materials lose a great deal of their ab
sorbed energy through infrared radiation. 

The new material is covered with tiny vertical 
spearlike structures called dendrites. Light striking its sur
face at angles within about 15 degrees of the vertical axes of 
the dendrites bounces back and forth within a dendrite 
"maze" and is largely absorbed. The maze effect appears to 
be a consequence of the tiny size of the dendrites, 1/2,500 to 
1/5,000 inch in diameter. Separation of individual den
drites is comparable to the wavelengths of light and may be 
as small as 1/50,000 inch. Large dendrites may be as tall as 
1/500 inch while the smaller and more numerous ones 
range downward in height to approximately 1/2,500 inch. 

More than ninety six per cent of the light from the 
solar spectrum is captured by the dendrite array. Heat is 
accumulated effectively because energy is emitted only via 
the same paths as it entered, ~ithin about 15 degrees of the 
dendrites' vertical axes. In contrast, a surface coated with 
carbon black, a good absorber of radiation, emits infrared 
radiation hemispherically. 
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BUBBLES FOR COMPUTERS 

A range of new developments and studies in magnetic 
bubble technology was discussed by IBM scientists at the 
20th Annual Conference on Magnetism and Magnetic 
Materials held in San Francisco the week of December 1, 
1974. 

A total of 21 papers on the physics, materials, and 
devices relating to bubble technology was presented, in
cluding a new concept called Bubble Lattice Storage, which 
appears capable of increasing the storage capacity of bub
ble memories by more than 10 times that of the current 
technology. The new approach, however, has not been im
plemented in a full-scale, practical operating unit, and 
much work remains to be accomplished before the attrac
tiveness of the concept can be fully demonstrated. 

The bulk of the IBM papers described bubble memory 
materials-primarily those of noncrystalline or 
amorphous compositions which can be fabricated with 
relative ease. The included work on sputtered amorphous 
films, first reported by scientists at the Thomas J. Watson 
Research Center in February 1973, and evaporated 
amorphous films, reported in September 1974 by a group at 
the San Jose Research Laboratory and described in this 
issue. 

A magnetic bubble is really a tiny cylindrical domain 
which extends from the top to the bottom surface of a thin 
film of magnetic material. The material inside the cylin
drical region is the same as the surrounding area. The 
difference is that the magnetization within this region 
points up, while in the surrounding area, the magnetiza
tion points down, or vice versa. 

In conventional bubble memories, the bubbles are 
moved from point to point by applying a rotating magnetic 

field to a thin film permalloy pattern deposited on thf 
film's top surface. The rotating field causes different partE 
of the pattern to continually reverse between North and 
South polarity, pulling the bubbles along from point to 
point. The presence or absence of bubbles in such a circuit 
can represent the "ones" and "zeros" of computer 
language. The presence of a bubble can be detected by 
changes in the electrical resistance of a sensor when a bub
ble passes underneath it. 

The new concept involves packing the hubbies close 
together in a configuration which resembles a crystalline 
lattice; hence, the name Bubble Lattice Storage. This new 
approach results in a large increase in storage density. 
However, since the bubbles are packed together very dense
ly, there are no empty spaces and therefore a "zero" can no 
longer be represented by the absence of a bubble. 

In order to find a way to use bubbles to represent 
binary data, the scientists had to look for magnetic 
differences within the bubbles themselves. They found 
such differences in the boundary or wall between the cylin
drical bubble domain and its surroundings. It is within 
this that the magnetization gradually rotates from up to 
down, and this rotation can occur in either a clockwise or 
counterclockwise direction around the circumference of 
the cylinder. In some bubbles, the direction of rotation is 
the same way around the circumference. In others, the 
direction of the rotation reverses from clockwise to 
counterclockwise. 

The IBM scientists have devised ways of generating 
both kinds of bubbles, and they have found that bubbles 
with two types of rotation travel in a straight line, while the 
others are deflected. This principle is used to detect "ones" 
and "zeros" in the new approach. 

AIR CONDITIONING WITH WATER? 

A geographical quirk 200 feet below the earth's surface 
will enable Pratt Institute, Brooklyn, New York, to save 
hundreds of thousands of dollars in energy costs for its 
new, $5-million interdisciplinary resource center. 

The two-level structure, with nearly two acres of floor 
space, will have "air conditioning" provided by an aquifer, 
an underground body of water, that remains at constant 
temperature all year (in this case 54 degrees). The stream 
flows from Massachusetts Bay to Cape May and runs direct
ly under Pratt's campus in the Clinton Hill section of 
Brooklyn. 

Pratt engineers dug two 220 foot wells under the facili
ty to tap the stream and installed pumps to bring the cool 
water to the surface at the rate of 500 gallons per minute, 
per well. 

The water is pumped to an air circulation system as 
well as all over the building. The water-cooled air will be 
pumped into the building while the water surrounding the 
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building itself will provide for additional heat transfer. 
The procedure is estimated to save Pratt about $30,000 

per year in energy costs (at present rates), plus ap
proximately $250,000 for an equivalent 10,000 ton air con
ditioning unit. 

Two dispersion wells run 100 feet deep and permit the 
"used" water to recirculate back into the aquifer. The en
tire system is sealed to prevent water loss to the aquifer. 

There are limits in the use of the aquifer, warns 
Donald Mathis, vice president for planning at Pratt. "In 
Texas aquifers are are used for well water and the water is 
not replaced. Since that began, parts of Houston have sunk 
some eight feet because of water lost to the aquifer. It's ob
viously a controversial situation." 

What are the dangers here? Mathis explains that, judg
ing by the estimated size of the "Pratt aquifer," if the 
system was not sealed and water was pumped out in
discriminately without replacing it, it's very likely that 
"Long Island would eventually sink." 

The Missouri Shamrock 
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"Super-Sensor" From Westinghouse 

Westinghouse Defense and Electronic Systems Center 
is testing an improved weather sensor to be used in a new 
Air Force defense meteorological satellite to be launched 
this year. 

Visible-light and infrared weather imagery will have a 
near constant 1/3-mile resolution across the entire 1650-
mile sensor scan during daylight and twilight conditions. 
Near constant 1.5-mile visual resolution will be achieved at 
night. Previous sensors could achieve 1/3-mile daylight 
resolution only at the scan center. 

The constant ground-image-resolution sensors for the 
new satellite use an oscillating-mirror scan technique in
stead of the usual rotating-mirror or spin-scan method. 
The mirror oscillates in a sinusoidal pattern, causing the 
visible-light and infrared detectors to dwell on the earth 
longer at the edges of the scan path than at the center. 

Stainless Steel Design Manual 

A new 125-page design manual, produced by American 
Iron and Steel Institute, contains information on stainless 
steel cold-formed, structural members in both the anneal
ed and cold-rolled condition. Copies of "Stainless Steel 
Cold-Formed Structural Design Manual-1974 Edition" 
are available at $3.00 each (which includes postage and 
handling) from: 
Mr. E. S. Kopecki 
Committee of Stainless Steel Producers 
American Iron and Steel Institute 
1000 16th St., N.W. 
Washington, D.C. 20036 

Handbook on Corrosion 

Protection Uses of Lead 

One-hundred fifty pages in length, this handbook 
covers corrosion resistance of lead in water, atmosphere, 
underground and chemical environments and provides 
guidelines and data for the design and construction of lead 
and lead-based equipment. Many applications are discuss
ed including; chemical equipment such as tank and tower 
linings, pipe, steam coils, valves and pumps; anodes cable 
sheathing, floor linings, roofing and flashing and lead
coated automotive and electronic parts. The guide is 
available from: 
Lead Industries Association, Inc. 
292 Madison Avenue 
New York, N.Y. 10017 

Composite Manufacturing Tool 

A 200-square foot manufacturing tool of composite 
materials has been fabricated under a program conducted 
by Air Force Systems Command's Air Force Materials 
Laboratory (AFML). 

The 400 pound tool, made by General Dynamics Corp. 
is of graphite/ epoxy materials with seven-ply graphite in
ner and outer skins. It would replace steel tools for the con
struction of complex, large, highly contoured aircraft 
fuselage skins or structural shells made of graphite/ epoxy. 

The composite of unidirectional, high-modulus 
graphite filaments in epoxy resin is capable of initial cure 
at 120 degrees Fahrenheit for 24 hours under a vacuum bag 
and will not soften or distort when post-cured in a free state 
on a progressive heat cycle to 370 degrees. 

The tool can be laid up and initially cured directly on 
a masterform or tooling pattern, without the need for any 
auxiliary tools, and it requires no integral substructure to 
maintain its shape. 

Slide-Rule Metric Converter 

A new Engineer's Metric Converter from the Sterling 
Plastics Division of Borden Chemical features conversions 
from English to metric systems for flow, power, energy, 
heat flow, linear, area, volume, mass, temperature, veloci
ty, pressure, density, weight/ length, and volume/ area. 
Similar in design to a conventional slide rule, the price is 
$7.95 from Sterling Plastics Div. of Borden Chemical Com
pany, 

Hobby Circuits Manual From RCA 

This edition of the RCA presents 68 practical and 
useful solid-state circuits plus substantial operation and 
construction information for hobbyists, experimenters, 
radio amateurs, educators and students. 

HM-92 is available at $2.95 each from RCA Solid State 
Division, Box 3200, Somerville, N.J. 08876 
SD Catalog Number: Cl3.10:400-5 
Price: $1.10 
Superintendant of Documents 
U.S. Government Printing Office 
Washington D.C. 20402 

"Cables and Connectors"-A Compilation 

This document is one in a series intended to furnish 
technological information gained by NASA in its research 
and development programs. Divided into three sections, it 
presents devices and techniques for various types of elec
trical cables and connections. The first section co_ntains 
several items on recently-developed flat conductor cable 
(FCC) technology, the second section describes a number o( 
new electrical connectors, and the third section contains 
several additional articles on cables and connectors. 

The Compilation and information on other such 
documents are available from the National Technical In
formation Service, Springfield, Virginia, 22151. (The com
pilation costs $1.00). 



CALCULATORS 
A Summary 
by Cindy Emmerich 
Graphics by Mark Conrad 

"Calculators aren't necessary for this test, unless you 
want the comfort of the blinking lights." This statement by 
an Economics professor is one of many references to the re
cent boom in calculator use among college students. 

Calculators have virtually revolutionized engineering 
courses. Most students either own, borrow, or rent 
calculators for tests and homework assignments. Simple 
four-function calculators are now within the price range of 
almost everyone. 

Recent price cuts have made even more elaborate 
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calculators commonplace. For example, the Hewlett
Packard HP-21 was just introduced at a price of $125 to 
offset the popularity of the Texas Instruments' SR-50 at 
$124.95. 

Although competition among manufacturers has caus
ed major price cuts in many calculators, there are still a 
relatively small number of companies making 
sophisticated calculators like the HP-55 and the HP-65. 
Consequently, these machines have experienced little 
reduction in prices. 

While competition is the major factor in price cuts, 
decrease in production costs due to large-scale manufac
turing also plays an important part. The engineering and 
developmental costs of integrated chips (IC's) and LED dis
plays have now been paid for, thus causing price reduc
tions. 

The increasing popularity of the "slide rule" or "scien
tific" calculators has generated a class at UMC, EE 117, 
Pocket Calculator Methods. It is taught by Dr. A. J. 
Carlson, and applications in electrical engineering 
problems are stressed. Techniques taught include solving 3 
and 4 simultaneous equations evaluating up to 7th degree 
polynomials, finding a root of up to 7th degree 
polynomials, multiplying complex numbers, and changing 
numbers from one base to another. Says Dr. Carlson, "I 
think calculators are like shoes." He explains that 
primitive man lived quite well without shoes, but now we 
could hardly imagine going barefoot all the time. He feels 
that soon calculators, too, will become so important that we 
will be practically lost without them. 

Although many engineering students are aware of the 
calculator functions which would be helpful in their 
classes, choosing the machine best suited to the individual 
need is difficult. One area of uncertainty is in the type of 
logic used. There are 3 major kinds, Reverse Polish Nota
tion (RPN), algebraic logic with hierarchy, and algebraic 
logic without hierarchy. Preference here is purely per
sonal, with many supporters for each type. A cause of con
fusion on today's calculators is the difference between the 
"An" function and the "XY" function. xY means the 
calculator will raise any positive, real number to any real 
number power, while An means any real positive number 
raised to a positive integer power, provided the integer is 1 
through 9. 

When buying a calculator, the consumer should 
carefully check the warranties on the different brands as to 
their length and quality. Some calculator manufacturers 
do not even offer any warranties. Others issue guarantees, 
hut have only small service departments which may take 
months to make repairs. Manufacturing defects are the 
major source of calculator failures, and these are covered 
by most warranties. Since a calculator is generally a long
term investment, a person should consider all alternatives 
before making a purchase. 

One of the most interesting off-springs of the 
calculator craze is the calculator joke. For instance, if 142 
lsraelies and 154 Arabs fight over 69 acres of oil for 5 days, 
who will win? To get the answer, punch in 14215469, mul
tiply it by 5, turn the calculator upside down, and read the 
answer. 
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ITRC 
to the Rescue 

How can you locate information on 
solar home heating? Where are 
University short courses being 
offered in vegetable production and 
marketing? What is the best time to 
introduce grade school students to 
career information? What govern
ment services are available for low in
come families and groups? What are 
the design criteria for building a steel 
casting plant? 

Where do you turn for help? 
The Industrial and Technical 

Referral Center (ITRC), located at 
1020C Engineering, UMC. They han
d le requests for information on 
everything from raising frogs to star
ting a small shampoo manufacturing 
operation. 

The ITRC got its start early in 1967 
as the Industrial Referral Service. It 
was established to assist Missouri in
dustrial firms by locating informa
tion or sources of expertise for solv
ing technical problems. 

Si nee 1967, the Center has grown 
by leaps and bounds. The name was 
changed in 1970 to ITRC because an 
increasing number of technical re
quests were being received from 
Missouri communities and local 
governments rather than exclusively 
from industry. 

The center is staffed by two ad
ministrative assistants, a secretary, a 
part-time librarian, and its coor
dinator, William McMahill. 

"We are now handling about 900 to 
1000 requests per year, gaining 15 to 
20 percent each year," he said. 

McMahill feels ITRC offers a 
valuable service to all Missourians, 
helping them locate information they 
cannot find on their own or 
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elsewhere. This is evidenced by the 
volume of requests the Center 
handles. 

ITRC functions on a University
wide basis , with representatives on 
each of the four campuses who gather 
information. 

A person requesting information 
may direct telephone or written in
quiries to ITRC on the Columbia 
campus; representatives on the other 
three campuses; the Technical Infor
mation Center, Linda Hall Library, 
Kansas City, Mo.; or extension 
specialists throughout the state. 

Once the request has been received 
by ITRC, it is logged in and given a 
reference number. Defining the 
problem and locating information 
relating to its solution are the two 
most important steps in processing a 
request. Many times the client needs 
help to better define the problem he 
or she is looking for a solution to. 
Once the problem is clearly defined, 
the information search begins. 

ITRC relies heavily on faculty ex
pertise from all four campuses for 
a ssistance with requests. Other 
sources of information are: Technical 
Information Center; manufacturers; 
research and development facilities; 
experiment stations; testing 
laboratories; federal and state agen
cies; University extension centers; 
and other referral systems. 

ITRC maintains a library con
taining technical material that is not 
easily accessible or not available for 
loan at other information centers or 
Ii braries. The library has expanded 
considerably in the last few years to 
include loans of cassette tapes, 16mm 

films, and other materials made 
available through a cooperative len
ding program of other University 
departments and divisions. All ITRC 
library materials are available on a 
free loan basis. 

After locating sources of informa
tion to fulfill a request, they are sent 
to the client. ITRC later checks with 
the client to see if information fur
nished has been helpful. If more in
formation is needed, the case is 
reopened and the search is con
tinued. 

"Persons who are seeking informa
tion can call us and rely on us to 
locate that information without any 
other effort on their part," McMahill 
said. "We will seek sources outside 
the university if it seems relevant. 
One phone call and that's it. We're 
committed to helping the person 
seeking the information." 

McMahill hopes to see a broaden
ing of resources for ITRC - to offer 
increasing opportunities for Univer
sity faculty to become involved in ex
tension public service. He is also 
hopeful that word of the ITRC will 
get around to more Missourians so 
that they can take advantage of its 
services. Already new University field 
staff personnel are informed of ITRC 
and view its facilities as part of their 
orientation program. But most peo
ple still learn of ITRC by word of 
mouth. 

It is especially difficult for business 
and industrial firms to be com
petitive today, McMahill feels. "It's 
therefore important to keep up on 
what is happening in their field. 
That's where we can help." 
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WEST OF THE COLUMNS 

FACULTY ACTIVITIES 

February was the unofficial conference month for several 
UMC faculty members. 

Dr. Jay Goldman, industrial engineering professor and 
chairman, recently attended the American Association of 
Medical Colleges Management Advancement Program in 
Clearwater, Fla. 

Dr. Melvin Braaten, associate professor of industrial 
engineering, accompanied students to the American 
Institute of Industrial Engineers regional student con
ference in Lincoln, Nebr. 

Dr. William Fairman, assistant professor of industrial 
engineering, chaired the research session of the American 
Institute of Industrial Engineers hospital and health ser
vices division annual meeting in Long Beach, Calif. 

WALKER 

The Missouri Society of Professional Engineers, central 
chapter, has selected Dr. Lewis Walker, electrical engineer
ing associate professor, to receive its 1975 Young Engineer 
of the Year Award. 
Dr. Walker was chosen on the basis of character, 
professional competence, educational accomplishments, 
ability as a teacher and researcher, and active professional 
engineering organization memberships. 

Dr. Walker will also be considered for the state and 
national titles of Young Engineer of the Year. 

GRANTS 

Dr. Rex Waid, electrical engineering professor, has receiv
ed a $13,670 grant from the National Science Foundation to 
be used for the summer 1975 student science training 
program. 
This program selects 20 top high school juniors to par
ticipate in engineering study and research for six hours of 
college credit. 

May, 1975 

Louis Hemphill, civil engineering associate professor, has 
received a $24,315 grant from Monsanto Industrial 
Chemical of St. Louis for research on biodegradation of 
detergent builders in water. 

Dr. Truman Storvick, chemical engineering professor, has 
received a $56,700 grant from the National Science Founda
tion for two-year study of surface accommodation and gas 
heat conductivities from thermal measurements. 

HARRIS 

Dr. Franklin Dee Harris, mechanical and aerospace 
engineering associate professor, has been named a 
recipient of the 1975 Ralph R. Teetor Award. 
Dr. Harris was only one of 27 nationwide awardees chosen 
on the basis of his academic training, teaching and research 
experience and extracurricular activitres and interests. 

GOODMAN 

Michael Goodman, electrical engineering senior, is one of 
only four university students throughout the state to 
receive a 1975 St. Louis Electrical Board of Trade Student 
Award. 

The award consists of a plaque and $100 in recognition of 
these students as "top all-around upperclassmen in their 
engineering schools." 
Goodman, a 1970 Webster Groves High School graduate, is 
business manager of the SHAMROCK, Engineering Stu
dent Council academic affairs chairman, a member of Tau 
Beta Pi, Eta Kappa Nu, Who's Who in American Colleges 
and Universities and a three-year University Scholar in the 
College of Engineering. 

SACHS 

Jere! Sachs, civil engineering senior, has received a $1,900 
scholarship from the National Association of Women in 
Construction, Greater Kansas City Chapter. 

Sachs, a graduate of Wentzville High School, is a member 
of Tau Beta Pi, American Society of Civil Engineers and 
Chi Epsilon. 
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One thing about life at FMC: 
it gives you room to grow. 

FM C's business is machinery and chemicals, a 
combination which gives the company two billion 
dollars annual sales . And an unusual depth of capa
bilities in such fields as energy, food production , 
municipal services , construction , materials han
dling , and transportation. 

This wide variety of opportunities generates a 
need for an equally broad variety of professional 
skills, from business administration to major fields 
of engineering. Here are three examples: 

Chemicals 
FMC is a major producer 

of industrial chemicals , agri
cultural chemicals, packaging 
film and man-made fibers , 
which, together, account 
for approximately 50% 
of the company's 
dollar volume. 

An illustration of 
how FM C's chemical . 
and machinery ~ f.i,;- ·' 
capabilities work in • / ~f 
combination is · ~ ·\1 

agriculture. FMC / ~ . 
designs and builds -~ '\. 
automatic equip- ~ ~ V 
ment for cultivating , ( '-li) 
planting , and \____) 
harvesting , manufac
tures chemicals to 
protect the crops, and mechanized sprayers to ap~ 
ply the chemicals , and packaging films to protect 
the products. 

FMC has developed numerous proprietary 
chemical products, such as 

Furadan ;ID an insecticide which 
is improving yields of many 

basic crops throughout 
the world . 

Energy 
With the intensifying 

effort to recover 
more of the world 's 

petroleum reserves, 
there is growing 

demand for a broad 
line of petroleum 

specialtyequipmentwhich FMC designs and manu
factures . The products range from wellhead flow 
controls, swivel joints, and valves to mechanized 
loading systems and ocean-going vessels. 

FMC also designs and builds equip
ment to mine and process coal, the world 's/ 
most abundant reserve of energy fuel. / 

Environment / 
Throughout the world there are/i 

urgent problems of urban decay, 
overcrowding , pollution, the 
shrinkage of open space. / 

FMC designs and builds 1 

construction equipment for / 
builders and re-builders of 
cities ; treatment systems for 
sewage, wastewater, and 
industrial wastes ; outdoor 
power equipment and 
chemicals for the 
maintenance of recreation 
areas; mechanical 
sweepers to maintain 
streets, airports , and 
parking lots; even 
fire-fighting Q 

apparatus . · 

The opportunities 
These examples suggest some of the varied 

opportunities this company offers for self-realization 
and self-ach ievement. 

FMC is solid, successful, and has been profit
able throughout the 4 7 years of its corporate history. 
Because it is involved in growth markets, it provides 
many opportunities for its people to grow with it in 
their individual capacities. 

And to contribute solutions to some of the most 
urgent problems of our time. 

If this sounds like the kind of work life you could 
enjoy, see the FMC representative on campus, or 
write for further information . 

FMC Corporation , 200 East Randolph Drive, 
Chicago , Illinois 60601 . An Equal Opportunity 
Employer. 

-FMC 



We're lookin for 
en · eerswho 
· · Edison. 

C> 
Ever since Thomas Edison helped &:> Q O 

start our business, GE has been known as an innovator. 
Today, more than ever, we need original thinkers to 

help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor
tant, engineers who can help find better ways to 
design them, manufacture them, market and 
service them. 

With so many problems today in .areas like 
energy, the environment, and productivity, the 
challenges to technology have rarely been greater. 
And few companies can offer you more ways to 
help solve these problems than General Electric. 

At GE you might go to work on nuclear 
power plants. Or more efficient fossil-fuel plants. 

Or maybe one day work on one of the de
veloping energy technologies like the fast
breeder reactor. Coal gasification. Solar heating. 
Battery storage for peaking power. Laser appli
cations for fusion and fuel enrichment. 

Or you might help build better mass-transit 
systems. Pollution controls. Or cleaner, quieter jet 
engines. 

Or perhaps work on sophisticated medical devices 
like GE's heart Pacemaker. Or engineering 
plastics like our virtually unbreakable Lexan® resin. GE is 
big in lots of areas you might not have known about. 

But a word about that word "big." Some people worry 
that General Electric might be too big for them. 
Actually we're not like some big companies. We're decen
tralized. Into strategic business units. Each with its own 
plans and business objectives. 

The whole idea is to give everyon~ plenty of responsibility 
and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. 

Sound interesting? Why not send for our free careers brochure? Just 
write: General Electric, Educational Communications, WlD, Fairfield, Ct. 06431. 

Progress for People. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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