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As with most major universities, 
research and development of the 
latest technology and its applica­
tions to today's problems is a stan­
dard goal. The University of Mis­
souri-Columbia is no exception. 
Funded by the College of Agricul­
ture, a professor of Agricultural En­
gineering, Dr. Neil Meador, has de­
signed and overseen the 
construction of a new technology 
house on a University research 
farm near the Columbia campus. 
The house was built to help show 
the latest technology that is now 
available to anyone for residential 
construction. The main areas that 
were to be emphasized in the 
house were those of energy conser­
vation and the use of solar energy. 
All types of new technology were 
considered in building the house. 

The house plan decided on was 
one that would help to reduce the 
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catching the sun at u.m.c. 

requirements for heating. The 
house is two stories with one-half 
of the lower floor below the ground 
level. The house is 100% usable, 
the lower floor construction was 
built with a wood foundation and 
wood floor. By building with wood, 
the lower floor will be as livable 
and comfortable as the second 
floor . The insulation chosen for the 
walls was 6 inch fiberglass insula­
tion and 12 inch fiberglass insula­
tion for the ceiling. Most of the 
windows are located on the south 
side of the house, they have an 
area roughly 5% of the floor area. 
The windows used have the shades 
built in between two of the pieces 
of glass to help prevent heat 
buildup in the house during sum­
mer months. An average R value 
for the new technology house that 
includes the windows, roof, walls 
and doors is close to 29. 

by Don Massey 

Dr. Meador determined that 2/3 
of the heat loss from the house 
could be related to air infiltration. 
To help reduce the amount of air 
infiltration, all but one of the out­
side doors enters into a protected 
area like the garage or greenhouse. 
Another way that airflow was re­
duced was by placing most of the 
windows on one side of the house, 
this helped to reduce draft-like 
conditions. The electrical wiring 
was mounted on outside walls rath­
er than cutting into them, providing 
additional resistance to air infiltra­
tion. 

In the attic of the house is a 430 
square foot solar collector. The col­
lector heats the attic air; if needed 
the heated air is circulated into the 
house. If the heated air is not 
needed, then it is passed through a 
rock bed underneath the house. 
The bed is 30 tons of 2 inch rock 



and is used to provide warm air on 
cloudy days or during the night. If 
additional heat is needed, there is a 
heat pump and electrical heating. 
Basically, the type of operation is 
employed during summer months 
except the process is reversed. The 
fans pull cool, outside air into the 
rocks during the nighttime and then 
the house is cooled from the rock 
storage during daytime. 

Work on the house was complet­
ed in January 1980. Dr. Meador be­
gan gathering data and has pub­
lished results up to February 1981. 
He calculated the cost of heating 
the home from December to April 
to be $93.15 and cooling costs of 
$132.15 from May through Novem­
ber. The rate used to figure costs 
was 5¢ per kwh. Dr. Meador found 
the water heater to be the highest 
energy using utensil in the home. 

Meador also concluded from his 
research that, if given a sunny day, 
enough heat could usually be 
stored to heat the house until the 
next day. "The house was not built 
as a superinsulated home but does 
display some of the characteristics," 
admitted Dr. Meador, when asked 
whether that was part of the de­
sign. 

A model of the new technology 
house is located in Building T-12 of 
the Agricultural Engineering De­
partment. More information about 
the model or the house may be ob­
tained by contacting the Agricultur­
al Engineering Department. 

FAR LEFT: The House as seen from 
th e fr ont. U PP ER LEFT: These 15 
solor collectors are used to heat air in 
the attic of the house. LEFT: Diagram 
showing a cut-away view of the solor 
home. 
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How to pick a company 
International Paper-a company 
that hires more graduating engi­
neers than all other disciplines 
combined -offers some advice 
on one of the toughest decisions 
you'll ever make. 

Look for a real challenge. 
Engineers are most impor­

tant to companies with real 
technical problems to solve. 

At International Paper, 
engineers in every discipline ... 
electrical, chemical, mechani­
cal, industrial, civil, computer 
science, and more ... face chal­
lenges like these in the 1980's: 
How to bring paper mills built 
fifty years ago into compliance 
with tough EPA standards ... 
how to conserve energy in a pro­
cess that's more energy-intensive 
than aluminum ... how to design 
automated packaging systems to 
match the speed of today's pro­
duction lines ... how to reduce 
waste and squeeze maximum 
value out of an evermore-costly 
fiber resource. 

Tougher clean air and water quality standards 
require innovative approaches. 

You'll be solving some of the 
challenges from the ground up: 
IP is investing more than four 
billion dollars in five years to 
modernize and expand paper 
mills, packaging plants, and 
solid wood products facilities. 
One such project: the world's 
most advanced containerboard 
mill, nearing completion in Lou­
isiana at a cost of $575 million. 

Make sure management is 
technically oriented. 

Engineers do best in compa­
nies where management under­
stands the challenges. 

IP's chairman and chief 
executive officer is a member of 
the National Academy of Engi­
neering. Five of the company's 
seven executive office members 
are engineers. So are many other 
senior management executives 
and many line managers. Man­
agement understands the techni­
cal needs of the businesses, and 
supports the people who contrib­
ute to solutions. 

Try to join an industry leader. 
A company's size and 

strength affects the resources you 
have to work with, the impact 
your work can have, and the 
range of opportunities available 
to you. 

International Paper is near 
the top ten percent of Fortune's 
500 list, with sales of over $5 bil­
lion in 1980. IP makes more 

paper than all of Scan­
dinavia -more than 
any other company in 
the world. We're the 
world's leading pro­
ducer of paper packag­
ing, and a growing force 
in solid wood products. 
IP is also the world's 
largest private owner of 
forestland, with over 
seven million acres. 
Every share ofIP stock 

Engineers find important 
challenges at International Paper 

is backed by one-seventh of an 
acre of wholly-owned land. 

Get a good start. 
A new Technical Career Pro­

gram orients you to IP, exposes 
you to the many technical career 
paths available, and helps you 
select successive job assignments 
that match your talents, experi­
ence, and interests with the 
needs of the company. From the 
beginning, both on-the-job and 
formal classroom training help 
you to improve your own abili­
ties and build a rewarding career. 
And you choose your own long­
term direction-a continuing 
and expanding role in science 
and technology or a move into 
managerial ranks. 

Opportunities for top quality 
engineers are available in corpo­
rate engineering operations, our 
two U.S. R&D laboratories, and 
at our many plants and mills 
throughout the country .. ·. from 
Androscoggin, Maine to 
Mobile, Alabama to Gardiner, 
Oregon. 

Check your placement office to see if we will be inter­
viewing on campus ... or send us a letter detailing your 
academic background and career goals. Write to: 
Manager-CoHege Recruiting, Department ESM, 
International Paper Company, 
77 West 45th Street, New York, NY 10036 

l7i:\ INTERNATIONAL PAPER COMPANY 
W An equal opportunity employer M/F 



conversation 

Dr. Larry David, professor of Indus­
trial Engineering, talks with CONVER­
SATION about himself, his courses, ac­
tivities, and students. by Ann Boman 

CONVERSATION: Dr. David, could you first explain a 
little about yourself and how you became a professor? 
DR. DAVID: I'm from Arkansas, and went to the Uni­
versity of Arkansas where I obtained my Bachelor's in 
Industrial Engineering, and my Master's degree as well. 
While I was there I taught a physics lab, believe it or 
not. I enjoyed teaching and thought I might do it for a 
couple of years. I happened to write the University of 
Missouri and they wanted me to teach for them. I 
taught as an instructor from 1961 to 1964. Back then 
each instructor taught four courses each, so, of course, I 
taught four courses. 

I then went to Purdue University for three and one 
half years where I obtained my Ph.D. and did some 
more teaching. 

When I left Missouri, I didn't intend to come back, 
but once I was gone I realized that I liked Missouri so I 
decided to return. That was back in January of 1968 and 
I've been teaching here since. That's a long time! 
CONVERSATION: Would you describe your teaching 
responsibilities? 
DR. DAVID: I teach IE 339 which is the second of a 
two sequence Statistics class. The first is Engineering 
132 which I have also taught. I've taught Engineering 
17, an experimental lab course for undecided engineers 
as well and I generally coordinate this class in the fall. 
In the summer I have taught Engineering Econ. and the 
other class I teach is Engineering 5-Fortran. I have su­
per teaching assistants for this class. They're graduate 
students and I pick them myself. I don't have many me­
chanical engineers because they are mainly involved 
with Engineering 30. 

Engineering 5 used to be a straight lecture class. Jay 
McGarraugh and I participated in a summer program to 
change this. The main reason we wanted a change was 
because with the straight lectures the students were be­
ing left on their own to debug their programs. Now, 
they have a lab as well as access to a tutor Monday 
through Thursday. 
CONVERSATION: What is your advice to freshmen en­
gineering students? 
DR. DAVID: I advise about twenty-five to thirty fresh­
men a semester. I always tell them to spend more time 
in the math, physics, and engineering classes because 
these are the important ones. I also tell them to get help 
when they have a problem and not wait until it is too 
late. 

by Phil Green 

The key thing I believe is that they should attend 
class. Some freshmen get discouraged and start skipping 
classes. I would rather they came and fell asleep than 
not come at all. They may learn more. 

Another important point is to keep up with the home-
. work. A way I help my junior and senior students stay 

caught up is to give a test a week. This does not allow 
them the chance to get behind. I was a student once 
and I know how easy it is to get behind. 
CONVERSATION: What activities are you involved 
with now? 
DR. DAVID: Jay McGarraugh and I coordinate a sum­
mer institute for high school juniors and seniors. We 
have about 230 kids for two weeks. They start at 8:00 
a.m. and go until 4:30 p.m. They mainly learn Engineer­
ing 5, but we also teach some Engineering 17 to show 
them a little of what the different engineering disci­
plines involve. 

The students are mostly from Missouri but I have had 
one from as far away as Minnesota. They must be rec­
ommended by a math or science teacher in order to 
qualify. I really enjoy this program. 

I'm also in charge of the Engineer In Training (EIT) 
refresher course. The EIT is the first exam a profession­
al engineer takes. I teach engineering economics, as 
well as statistics. The program takes place in Kansas 
City and lasts two months. I don't go for the whole time 

Continued Page 18 
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writing-told like it 
. 
IS 

Ernest S. Robson, Jr., Vice President­
Corporate Marketing for Monsanto, 
was guest speaker at the 1981 SHAM­
ROCK banquet held in April. Mr. 
Robson graduated from UMC with a 
degree in Chemical Engineering. His 
speech is reprinted here with his kind 
permission. 

Let's get on to our subject-writ­
ten communications. I'm going to 
talk about three things: the impor­
tance of communication, the five 
sins of communication, and five 
suggestions to improve communica­
tions. 

The first thing we should recog­
nize is that at a place like 
Monsanto, everyone is an expert on 
communications-if you describe 
expertise in terms of having an 
opinion. We all like what we write. 
And we all know that we can im­
prove on what someone else has 
written. 

But over the years, I've also 
learned that there's a lot more to 
written communications than 
putting my words on a piece of pa­
per. And I thought it might be 
beneficial to share with you some 
of those personal experiences and 
observations. 

First observation: in business, 
written words carry much of the 
load of communications. 

They have to. 

There are five "Sins of 
Writing." 

I'm not an English teacher-so I 
can't tell you how to cross your 
"t's" and dot your "i's." You should 
know the basics of writing by now. 
If you do not, let me seriously sug­
gest that you go to work on devel­
oping those basics. It could be a 
potentially serious problem for you 
in your career. 
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But let's assume you know the 
basics. 

Let me offer a few suggestions. 
Suggestion Number One is to or­

ganize your thoughts. 
Before you ever begin to write, 

think through what you're trying to 
say. Then figure out what the read­
er has to know in support of that. 
Then just sketch an outline-either 
on paper or in your head. And only 
then proceed to write. 

Suggestion Number Two: Write 
like you talk. Normally, we talk in 
short sentences and short words. 
And most people pref er to read 
that way as well. So when you've 
finished your writing, go back over 
it. Where you can, cut the length of 
your sentences in half. And substi­
tute simpler words if you can. Read 
your letter out loud-does it sound 
like you? 

"You should know the 
basics of writing by 
now." 

Suggestion Number Three: Know 
your audience. What does the read­
er want or need to know? 

Certainly, if you're writing a 
memo or report to a Research per­
son with whom you've been inti­
mately involved on a project, you'll 
want a great deal of technical 
detail. If you're writing a report to 
people in other functions or disci­
plines, think first about how much 
they'll need to know. 

Know what your audience 
wants-and give it to them in writ­
ing. 

Suggestion Number Four: Be 
Flexible. -

One of the greatest sins of writ­
ing is "pride of authorship." Sam­
uel Johnson instructed students to 
"read over your compositions and 
when you meet a passage which 

you think is particularly fine, strike 
it out." 

When you have a particularly im­
portant piece of writing, try it out 
first on a few people before you 
send it. You may not like what they 
tell you-but it's better than having 
the ultimate readers telling you the 
same thing. 

And one final suggestion: Devel­
op your skills. At Monsanto, our 
Corporate Engineering Department 
provides training programs and 
seminars for our engineers to im­
prove their writing skills. These are 
always well attended. And I would 
encourage you-whenever you have 
the chance-to do the same. 

These are some of my ideas on 
written communications in Engi­
neering-or for that matter, in any 
discipline or function. I hope I 
have at least piqued your interest 
in the subject-and demonstrated 
that it is important to you personal­
ly. 

Good writing takes discipline. It 
takes time. It takes judgment. But it 
can also be a tremendous help to 
you-in your job and in your ca­
reer. 

"Good writing doesn't 
come naturally ... We 
have to work at it." 

There are 60,000 Monsanto peo­
ple scattered all over the world. We 
have to communicate with these 
people. We have to communicate 
with customers, with government 
officials with the public, with con­
tractors. And we can't do it all-or 
even most of it-face to face. 

So the written traffic is thick and 
varied at Monsanto-memos, re­
ports, policies, manuals, brochures, 
guidelines, and on and on. 

If written communications is im­
Continued on Page 20 
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THE '06 Civil, Electrical Engineers! 

SHAMROCK Mechanical, Chemical Engineers! 

PREFACE 
An Engineer's reputation in the 

use of the English is anything but 
enviable, and we are not rushing 
into print to refute impressions too 
certainly borne out by a long line 
of C's in our "Senior Course." Our 
only defense for the preparation of 
this pamphlet lies in the conviction 
of its need. With the passing of this 
senior class the only remaining 
original members of the Guard of 
St. Patrick leave the University. De­
cided misconceptions as to the ori­
gin and purpose of the day have 
crept in among the underclassmen, 
and it is in the hope of correcting 
certain tendencies and of keeping 
alive the true spirit of the day that 
this information is volunteered. 

Thanks are due to Robinson, 
Maupin, Eitzen, and Smothers for 
their personal interest, and to last 
year's Savitar for its faithful history 
of the events of that year, which 
we have largely reproduced. 

HISTORY OF 1903 
It all took place up in the old 

library, now Prof. Spaulding's 
office. The seniors were straggling 
in, awaiting the ringing of the 11:30 
bell, when Prof. Spaulding would 
lecture to them. The conversation 
drifted to the same old subject, for 
this is the time when Professors 
seem bent on working Engineers to 
death. They had appealed, 
shunned, threatened, growled, in 
vain. Still there was no respite. If 
they only had some higher power 
to appeal to, a Something, a 
Somebody, that could either step in 
and relieve them outright, or that 
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Armatures, Fly Wheels, Stresses and Shears! 

by a superhuman influence could 
persuade their oppressors that it 
was time to call a halt. The season 
suggested the remedy. Was not the 
next day St. Patrick's day? And was 
not St. Patrick an Engineer. What 
else could "Erin go Bragh" mean? 
And would not the dear old Saint 
come to the rescue if they appealed 
to him? The tho't carried with it its 
own reward and his presence was 
felt by all. 

This issue, SHAMROCK celebrates 
its 75th year as UMC's College of En­
gineering student magazine. The fol­
lowing stories are excerpts from the 
1906 issue, the first "Shamrock." The 
1981 staff gratefully dedicates this Oc­
tober issue to the people who have 
made the Missouri SHAMROCK possi­
ble- all 75 years of it. 

The details were easily arranged. 
The Senior and Junior class 
presidents posted notices at once 
calling the attention of their 
classmates to the revelation, and 
declaring a holiday in honor of 
their patron saint. Conviction and 
conversation to the idea swept the 
department. At one o'clock a 
sophomore notice boldly announced 
that "whereas, in the ranks of the 
Engineering Department there are 
many of noble birth and Irish 
blood, and whereas, the ancesters 
of many of our most illustrious 
students came from Erin's Isle, and 
whereas, St. Patrick was an 
Engineer, therefore, be it resolved, 
that the Engineering Department 

Engineers! 

take a holiday on St. Patrick's Day, 
cut all classes, and attend the 
morning prayer-meeting in a body." 

Even the Freshmen took courage, 
called a class meeting and decided 
to stand firmly by the new order of 
things. Resolutions were adopted 
providing summary punishment for 
anyone who failed to cut and their 
spirit was shown when they 
marched in a body to wait upon 
the luckless youngster who had 
declared himself in favor of 
attending classes. It is needless to 
add that his conversion was speedy 
and thoro. 

On the morning of the Saint's 
day a large body attended the 
"prayer meeting," then held in the 
general library and solemnly 
dedicated themselves to the service 
of their Saint. It was an impressive 
scene and the inspiration there 
imbibed has sustained the faithful 
in many a later struggle. 

After prayer meeting the boys 
took to the quadrangle where the 
band cheered them with "The 
Wearing of the Green," "Dixie," 
and similar stirring airs, only to be 
stopped in the midst of their 
pleasure by Uncle Dick. He plead 
with them to give up the "foolish 
notion" and to return to their 
classes, and suggested in his 
characteristic way that the rowdies 
follow the band, past the law 
building, toward town, receiving as 
his blessing, the remark, "There 
they go, there they go. It is the 
murder of college spirit." Except for 
this there was no demonstration 
and the fellows spent their holiday 
quietly and enjoyed the rest it 
provided. 



It was only natural that such a 
declaration of rights and such utter 
disregard for university regulations 
should be followed by some form 
of punishment. Various members of 
the faculty not yet converted to the 
new faith, expressed opinions on 
the day's proceedings. Artie tho't 
the boys had acted very 
ungentlemanly and told them so. 
Freddie, also, is said to have 
expressed himself. Of course the 
boys felt so sorry. 

And then the discipline 
committee took a hand in the affair 
and as a result of its mysterious 
workings Nappy Morehead was 
"canned" for two weeks. So, also, 
was Sal Walker, a Medic, who 
butted into the band. Some say Sal 
had no business "buttin' in." 

Be that as it may, the day was 
looked upon as a huge success, and 
the department settled down for 
another year of work, happy and 
contented in its new faith. 

HISTORY OF 1904 
In the second year of his 

dispensation St. Patrick simply 
inspired the loyal to a unanimous 
cut. Such, indeed, it was in spirit. 
His Immanence was felt by all and 
at the various class meetings never 
a nay was heard to the proposition 
to cut all exercises. 

There was one feature, however, 
that tended to mar the day's 
celebration. Artie, in the first throes 
of conversion, had assumed a 
defiant air. He would not believe 
what men had failed to prove 
mathematically "neither," he added, 
with an air of finality, "has St. 
Patrick's name ever appeared in a 
pump catalog." Guillible Freshies 
and Sophs might easily swallow 
such a myth whole, but for the 
sake of their good judgment, for the 
sake of their dignity, for the sake of 
the university, and if for no other, 
for his own sake, he insisted the 
seniors should not cut. Guided by 
the Saint's omniscient presence the 
seniors acquiesed, feeling in their 
love for the cause that they could 

better deprive themselves of one 
day's pleasure than thwart a 
conversion that was certain to come 
with the years. 

It was in accord with this spirit 
that the day was kept. The 
decorations on the cupola of 
Engineering Hall were and an air 
of quiet and rest pervaded the 
building. The Engineers practically 
avoided the campus. Even Professor 
Louis, for whom Jack plead so 
eloquently, wore a look of serene 
contentment. 

The notable feature of the day's 
celebration was the Senior banquet 
that evening at the Gordon. Freddie 
and Artie were there, and it is 
rumored that Freddie said 
something caustic about 
Universities vs. Kindergartens. But 
Freddie was converted long ago 
and now sees the folly of his way. 

HISTORY OF 1905 
This year a slight departure was 

made from the celebration of other 
years. Committees were appointed 
from each class to form the 
Committee on Arrangements. 

"About nine o'clock on the 
evening of the sixteenth the 
Engineers gathered at the 
Engineering Building, each man · 
ready, if need be to guard his 
building, or the posters all night. 
About eleven o'clock the building 
would have seemed the 
headquarters of an army to the 
uninitiated. Every drawing table, 
every bench, every corner, had its 
man asleep on his arms. Upstairs, 
in a close-curtained room, the gas 
flickered on bobtailed flushes and 
broken straights while the subdued 
rattle of chips and the muffled roll 
of bones punctuated the silence. A 
little past midnight the sound of 
hammering and whistling and 
singing on the tower of the 
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Luis Castellanos mines copper 
with software. 

Most copper is found deep under­
ground. But the Bell System's 100 
million miles of copper cable have 
tons of it above and below ground. 
That copper provides vital circuit 
paths to transmit customer voice, 
data and video signals for today's 
Information Age needs. 

And Luis Castellanos, seven 
years out of undergraduate school, 
supervises one of the groups that 
helps Bell System companies "mine" 
all that copper. He works with one of 
the largest computer hardware and 
software systems in the world-the 
Trunks Integrated Record Keeping 
System (TIRKS). Every day it 
"mines" the vast Bell network for 
available circuits and equipment. As 
a result of efficient use of network 
facilities, the Bell System saves 
mill ions by eliminating the need for 
certain capital expenditures. 

Plus. there's more to TIRKS than 
"mining copper." It also configures 
circuits and assigns components 
needed for each circuit path. That 
allows Bell companies to respond 
faster to customer requests for com­
plex services like video and data 
transmission. Employees are more 
productive too, because TIRKS 
helps them set up circuits and fore­
cast facility needs. 

Before TIRKS was available, 
keeping track of communications 
circuits and facilities required enor­
mous amounts of paperwork and 
manual calculation. Every day, the 
average Bell System company 
handles orders involving 1500 
circuits and up to 7500 individual 
components associated with them. 
Each detail has to be specified 
and accounted for. 

Now, thanks to people like Luis, 
TIRKS keeps track of all that infor­
mati.on instantaneously using com­
puters. Information is up-to-date. H'S 
instantly available. And it's more 
accurate. 

According to computer scientists 
like Luis, the benefits from TIRKS 

are just beginning. He believes that, 
as more computer hardware and 
software systems like TIRKS 
interact, new benefits for customers 
may be possible, as well as 
additional productivity increases 
for employees. 

Luis joined Bell Labs with a B.S. 
in computer science from Pratt In­
stitute. Under a company-spon­
sored graduate study program. he 
attended Stevens Institute of Tech­
nology for his M.S. in computer 
science. At the same time, .he 
worked part-time assuming respon­
sibility for a large piece of TIRKS 
software, Working with design 
teams. he gained valuable insight 
from experienced members. Now, 
his technical performance has 
earned him a promotion to 
supervisor. 

If you 're interested in similar 
challenging employment opportun­
ities at Bell Labs, write: 
Bell Laboratories 
Room HL-3J-238 
600 Mountain Avenue 
Murray Hill, New Jersey 07974 
An equal opportunity employer. 

@0e11 Laboratories 



Engineering Building interrupted 
these pleasure seekers. They, in 
turn, pulled the drowsy ones out 
from under the drawing tables and 
the building was a humming bee­
hive. The noise-makers aloft proved 
to be Sophs busy at decoration. 
They were stretching the wire from 
the Engineering Building to the 
dome of Academic Hall. From the 
wire was to hang the Engineers' 
banner high over the quad. Soon 
little squads of men, each squad 
with a roll of bills, a brush, and a 
bucket of paste, could be seen 
starting out in every direction. 
These were the Juniors starting out 
to placard the town with big green­
lettered posters. Other squads 
followed, scattered on along the 
routes covered by the bill posters, 
guarding them from molestation. 

"A number of mules fearing that 
their building would be desecrated 
had, in the early part of the 
evening, gathered in their barn 
with a plentiful supply of fodder 
and the juice of the corn. As they 
seemed so confident that they had 
us bluffed we locked them in, 
posted their doors full of posters 
and sang Engineering songs on 
their front steps till seven-thirty in 
the morning. As the sun was high 
in the heavens and the juniors 
were beginning to arrive, we 
turned the mules out to graze and 
went home to breakfast. 

"At nine-fifteen the bodyguard of 
St. Patrick was formed on 
Broadway-at Booche's corner. 
From this starting point the 
battalion of four companies, 
composed of the four classes in the 
department, and dubbed the 
"Guards of St. Patrick", departed 
for the campus marching to the 
majestic and inspiring strains of 
"The Wearing of the Green". 
Williams and Eby made up the 
musical feature and to say that they 
did their part up green is putting it 
lightly. After attending the exercises 
at convocation the "Guards" 
repaired to the Engineering 

Building where the grand "Kow­
Tow" was held. This formed, 
probably, the most impressive and 
imposing spectacle of the occasion. 
At the signal the "Guards" assumed 
an attitude of profound reverence­
hats off, kneeling down, with noses 
deep in the sod-while St. Patrick, 
holding his improvised transit as if · 
in a solemn benediction, dedicated 
and forever consecrated St. 
Patrick's Day as a holiday to be set 
aside by the Engineering 
Department for the observance of 
the ceremonies enacted and 
established on this occasion. The 
battalion was next reviewed on 
Broadway by St. Patrick and after a 
few department yells led by Wray 
Dudley in his inimitable way, the 
"Noble" Guards were dismissed 

and St. Patrick's Ball in the evening 
closed the festivities. If the 
anniversaries of this innovation are 
as successful as the initial one, its 
perpetuation is assured." 

We look back over the four years 
of St. Patrick's dispensation with 
great pleasure and satisfaction. The 
Saint and the Engineers are 
mutually in love. He has never 
disappointed nor deserted us; 
neither can he point to a single 
back slider in our ranks. We have 
only one regret-Artie is still 
obdurate. Let us all unite in earnest 
supplication that he, too, may be 
brought into the full light where he 
shall see the Saint in his true Irish 
beauty, and be filled with glad 
surprise. 

MISSOURI 
BOOK STORE 
909-Lowry Dial442-6161 

LARGEST SELECTION 
OF CLASSROOM SUPPLIES 

THAT CAN BE FOUND 

M .U. NOVELTY CLOTHING GIFTS & PARTY 

SUPPLIES 

CARDS FOR EVERY OCCASION 

FOR YOUR EVERY ENGINEERING NEED, FROM 

DRAFTING EOUIPT . TO CALCULATORS. VISIT 

OUR ENGINEERING DEPT 

' ' THATS WHERE ITS ALL AT ! 
Your Every Textbook Need. Also The Largest Supply Of Used Books. 

Across From The University Library 
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American know-how is alive 
and well ... and creating career 
opportunities every day at 
Rockwell International. 



The Space Shuttle orbiter and 
main engines. 

Valves for the largest gas 
transmission project in North 
America. 

Axles for half of America's 
heavy-duty truck fleet. 

Digital color weather radar. 
The list goes on and on. And 

behind every one of these advanced 
technology projects: 

American know-how at Rockwell 
International. 

We've made it our policy to work 
at the leading edge of technology. In 
our four main business areas­
Aerospace, Electronics (Commercial 
and Defense), Automotive, General 
Industries-we create technologies 

in everything from supersonic aircraft 
and million-mile truck axles to 
sophisticated offset printing presses 
and avionics for the next generation 
of jetliners. 

That's American know-how at its 
best. And to keep it growing, we 
need America's best engineers and 
scientists ... capable of developing, 
applying and innovatively managing 
technology for many of the world's 
unprecedented challenges. 

And that means unprecedented 
opportunities for you. 

We provide everything you'd 
expect from a leading 
high-technology company: a package 
of benefits including in-house 
education as well as tuition 

reimbursement for advanced studies. 
We'll soon be on campus (and 

campuses all over America) to recruit 
engineering graduates for hundreds of 
positions we have available. We're 
looking for Electrical, Mechanical, 
Industrial, Aerospace, Civil and 
Chemical Engineers, plus Computer 
Science, Physics and Chemistry 
graduates. 

Check your Campus Placement 
Office for details. 

Then arrange for an interview 
with the Rockwell recruiter on your 
campus. 

American know-how is alive and 
well at Rockwell International. 

And you can help us keep it that way. 

We've put the right engineering and manufacturing teams together with the 
right management, and then added a dose of something unique to this 
country: good old American know-how. 

Equal Opportunity Employer M/F 

Rockwell International 

... where science gets down to business 

Automotive/ Aerospace 
Electronics /General Industries 



SET YOOit SIGHTS ON THE COMPANY 
THAT SETS THE STfiNDfiitDS 

The ELECTRONICS and SPACE DIVISION of Emerson Electric Co. 
Broad-based in product line. International in scope and influence. 
An innovator ... setting the standards that others will follow for 
years to come. The ELECTRONICS and SPACE DIVISION is involv­
ed in the design and manufacture of high-technology armament 
and electronic systems. Its products include specialized radar, 
automatic test systems, airborne armament systems, missile 
launching and guidance systems. The ELECTRONICS and SPACE 
DIVISION is also involved in the optical field, and has extensive 
software programming ability and familiarity with modern computer 
architecture. 

Emerson 's ELECTRONICS and SPACE DIVISION is located in St. 
Louis , Missouri. Historic and cosmopolitan, St . Louis is a city that 
boasts many recreational and entertainment opportunities as well 
as a superior standard of living. 

The ELECTRONICS and SPACE DIVISION of Emerson leads the 
industry in quality and innovation . We offer top salaries and 
comprehensive benefits, as well as a superior professional 
environment . To learn more about the many career opportunities at 
E&S, write to: 

Manager, Personnel Resources 
Joseph P. Williams 

Electronics-+- Space Division, Emerson Electric Co. I~-~ EMERSON ELECTRIC CO. 
8100 W. Florissant Ave. 
Station 2627 
St. Louis , MO 63136 
Equal Opportunity Employer M/ F 
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CAREER OPPORTUNITIES 
Design 

Structural Analysis 
Systems Analysis 

Failure Analysis 
Optics 
Electronic Systems 

Product Assurance 
Logistics 
Computer Applications 

Finance 
Planning 
Adm1n1stration 
Quality Assurance 

Manufacturing 
Procurement 
Cost Estimating 

Contracts 
Plant Engineering 

Program Management 
Marketing 



engineering funds: 

by Linda Kral 

There is a cnsIS in engineering 
education today. Since the mid-
1970's, the demand for engineering 
graduates has increased sharply. Yet, 
the demand exceeds the supply, 
driving up starting salaries and in -
creasing engineering enrollments. 

The higher industrial salaries have 
caused fewer graduates to pursue 
graduate work, particularly at the 
Ph.D. level. The pool of Ph.D.s for 
engineering faculty is being depleted. 
The demand far exceeds the supply. 
Some 2,500 engineering faculty posi­
tions of a total of 20,000 faculty posi­
tions went unfilled in the nation's 
colleges of engineering during 1980-
81 and the number is expected to be 
higher in 1981-82. (Only 24 graduated 
from UMC's College of Engineering 
with Ph.D.s in 1980-81.) 

"UMC's College of Engi­
neering . . . is facing seri­
ous problems in f acuity 
recruitment and reten­
tion." 

In addition to the short supply of 
faculty, a university engineering pro­
fessor is no longer an attractive ca­
reer., University salaries are substan­
tially non-competitive with industry 
salaries. Students can earn more 
thap ' their professors their first year 
out bf school. Classes have become 
too large for personal interaction 
with students, course loads are too 
heavy for significant research, gra­
duate assistants aren't available, and 
laboratory equipment needs to be 
updated. 

The University of Missouri's Col­
lege of Engineering, like other engi­
neering schools across the nation, is 

a cut under the rest 

facing serious problems in faculty re­
cruitment and retention. Missouri is 
the lowest of the Big 8 in salaries for 
engineering professors. There are 100 
faculty in the UMC engineering sys­
tem which are responsible for 3800 
students on the Columbia and Kan­
sas City campuses. Many faculty at 

ENqlNEe:RINC:t 
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Columbia commute to the UMKC 
campus for teaching night classes. 
Dean William Kimel feels he has a 
committed faculty working very hard 
to provide a quality engineering edu­
cation to the 3800 students. The fac­
ulty brought in $2.1 million from ex­
ternal sources to the College last 
year. However, the workload is be­
coming increasingly more difficult to 
handle with non-competitive salaries. 
Enrollment in the College of Engi­
neering is 2.4 times that of 1973 with 
approximately the same number of 
faculty. Many faculty have quit to 
take job offers of 2½ times their cur­
rent salary. 

In view of the problems of faculty 
recruitment and retention stemming 

from too small a budget for the Col­
lege of Engineering, the University 
received a 10 percent across-the­
board tax cut. Last June, engineering 
faculty learned there would be no 
salary increase this year. According 
to Dean Kimel, the UMC College of 
Engineering met the budget cuts 
"through giving up 5.5 full-time em-

". . . a supplemental fee 
is currently under consid­
eration for engineering 
undergraduates." 

ployee unfilled faculty positions and 
3.5 full-time employee non-academic 
positions, for which we are recruit­
ing." 

The budget cuts have served a 
harsh blow to the College of Engi­
neering. The faculty, understandably, 
reacted very negatively to the cuts. 
The 1981-82 academic year will be a 
time of great concern for the Col­
lege. Dean Kimel is left with no me­
chanics to help department heads. 

The situation for the College of 
Engineering is a very serious one. 
Dean Kimel feels we have a very 
great financial problem that "I think 
has to be solved through more rev­
enues from the General Assembly, 
supplemental fees for engineering 
students, or continued support from 
industry." 

The state of Missouri has not pro­
vided the necessary resources in the 
past. Industry has been supportive 
and realizes its support is necessary 
to insure quality engineering gradu­
ates, but their resources still fall 
short of the needed revenue for the 
College. To provide adequate fund­
ing for the University's engineering 
programs, a supplemental fee for en-

Continued page 18 
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but I do participate in it. We're trying to coordinate one 
in Columbia. When it occurs, it will last two weekends. 

Another activity I'm involved in is the Engineering 
Extension Program. This involves two-day seminars di­
rected to the industrial community and occur in Kansas 
City and St. Louis. Owen Miller and I teach such things 
as statistic quality control, methods improvement for 
both supervision and clerical staff, and inventory con­
trol. 

When I'm not teaching or involved here at the Uni­
versity I enjoy officiating sports. I'm now licensed to of­
ficiate high school baseball, football, and basketball. I 
used to officiate little league baseball. This semester I'm 
going to help officiate some of the intramural games to 
gain some experience. 
CONVERSATION: Do you have a unique teaching 
style? 
DR. DAVID: I like students and I like to try to get them 
interested in what they are studying. One such example 
is a T-shirt I wear to my Engineering 5 class. It was giv­
en to me by the computer institute. It says "Computer 
Jocks Do It With a Do." This usually gets the students 
attention and they seem to enjoy it. 

\ Juneau 41ssociotes. Inc. 
CONSULTING ENGINEERS AND LANO SURVEYORS 

:i/100 Slate Slreet Gran,te C,ry llhno,s 62°"0 
151(1/977·1'100 

Engineers Architects Planners 

Booker Associates, Inc. 
1139 Olive St. St. Louis, Mo. 63101 

Tke C. W. Nofliaftr Co■,.ay 
P•trol•um; Ch•mlcal, Oa1olln• 
From Coal and P•troeh•mleczl: 

EnglnHrlng and Eeoaomlee 
Proeur•m•nt and Supe"l1lon 

217 1. 1Jr4 11. 

laau Clly, ·•• 

P.O. I•• 71JI 
"• 1111) JIJ-ICII 

Wm. H. Klln9nor & 
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gineering students is necessary. 
Medical and law schools, which 

are separate from undergraduate de­
partments, have met similar prob­
lems of professors' salaries through 
supplemental fees. But because the 
engineering faculty is part of the 
overall undergraduate schools, it is 
politically untenable to raise their 
pay significantly above that of others 
teaching undergraduates. Therefore, 
a supplemental fee is currently un­
der consideration for engineering un­
dergraduates. This fee is justified on 
the basis of required faculty salary 
improvement and badly needed 
funds for purchase of new laboratory 
equipment. 

Lexington, Kentucky Washington, D.C. Since costs of engineering pro­
grams are similar to those of other 
professional programs, for which a 
supplemental fee is already in effect, 
Dean Kimel and Dean Robert Davis 
(Dean of Engineering at UMR) have 
proposed a supplemental fee of $213 
per semester per full-time under­
graduate engineering student be in­
stituted. 

HOWARD NEEDLES 
TAMMEN & BERGENDDFF 

HNTB 
ARCHITECTS ENGINEERS PLANNERS 
OFFICES IN PRINCIPAL U.S CITIES & 
OVERSEAS 1805GRANO AVE .KANSAS 
CITY. MO. 64108 PH: 816 474-4900 

WILD -
-~ ~ 'cl, L Ht 

( ../ nstrument a Monufocfr.JrlnQ Co. Inc 
170 East Kirt.ham Ave• St. Louis, Mo. 63119 

Herb~iss 1314) 968-2282 

Fidd Reprew-nr.ative 
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ZURHEIDE-HERRMANN, INC. 
CONSUL TING ENGINEERS 

COM,LrTE ENOINEHING SERVICES 
MUNICll'AL 
INDUSTRIAL 

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

I 
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SVlll .... 1111 and Asaoclales, Inc. 
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• PLANNING 

CONSUL TING ENGINEERS 

Dean Kimel feels that this solution 
is necessary to tackle the problems 
facing the College today. The success 
of engineering schools have caused 
their own downfall. The system is 
not completely elastic. The presence 
of a high market for engineers 
doesn't assure that engineering 
schools will always be around. This 
assumes engineering professors will 
always be willing to work for low 
salaries or it presumes someone will 
pay the salaries. 



11Du Pont gives me 
a chance to use all my 

professional skills:' 
J. Susan Morgan BS, Chemical Engineering 

"I wanted variety and respon­
sibility, and at Du Pont I got it. 

"While still at the U. of Kansas 
I worked a summer at a Du Pont 
plant in Delaware and, during my 
senior year, two days a week at a 
nearby Kansas plant. 

"After graduation, I worked full 
time for Du Pont in the Engineering 
Department in Delaware in a Con­
sultants Section on heat and mass 
transfer problems. I specified equip­
ment and process parameters for 
new processes and plant expansions. 

"From pure engineering I 
moved to college recruiting. Based 
in Wilmington, I travelled to college 
campuses all over, interviewing 
candidates and speaking to student 
groups. I also organized programs 
like the Summer Employment 
Program I was in at college. 

"Now I'm at a photographic 
products plant in New Jersey on 
process improvements for a relative­
ly new and exciting product. The 
tremendous variety in my projects 
requires daily interaction with people 
throughout the plant. I use both my 
engineering and people skills." 

Whatever your specialty, you 
have a big choice of careers at 
Du Pont. Talk to our campus 
representative. Or write: Du Pont 
Company, Room 37755, 
Wilmington, DE 19898. 

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

<fflI!DN!> 
REG US P16.T&TM0Ff 

An Equal Opportunity Employer, M / F 



continued from page 8 

portant to a complex company, it is 
also important to the individuals in 
that company. 

And this, of course, is where the 
challenge of good writing hits 
home. Because how your words are 
presented on paper will be a re­
flection of you-of your knowledge, 
your thinking process, your judg­
ment. 

Now-based on a great deal of 
personal experience, let me review 
some of the traps you might get 
yourself into in preparing your re­
port. I call these traps the "Sins of 
Writing." 

The first sin I call the "Ego" sin. 
You've decided that you're going 

to tell me and my boss all we ever 
wanted to know about what you're 
doing-and more. You're going to 
demonstrate that you're the world's 
expert on the subject-so you 
write-and write-and write. 

And when I get the report at 
5:00, I find twenty single-spaced 
pages to read. 

The first problem was mine. I 
didn't tell you I only wanted a two­
page summary. But the second 
problem is yours. You let your ego 
get in the way. You assumed that I 
would be interested in reading all 
that you were interested in writing. 
And you wanted to make an im­
pression. 

Then there's the sin of "Omis­
sion." 
Inthis case, your report has tak­
en me from Point A-to Point B­
to Point C. But then you skip over 
Point D. And you pick up with 
Point E. 

And as I'm reading the report, 
I'm saying-where the heck is Point 
D? That's the one the boss really 
wants to know about. 

And then I ask myself: is he try­
ing to cover up on Point D? Did he 
forget about it? Or does he really 
understand how important that par­
ticular part of the program is. 

By your omission, you've created 
douhts in my mind that you really 
know what you're doing. 

My next sinful category I call the 
"Big Word" sin. When you write 
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that you found yourself "in prevail­
ing precipitant climactic condi­
tions"-! think what you're telling 
me is that you got caught in the 
rain. I'll be tempted to write you a 
note like Churchill did about the 
memos he was receiving: "Most of 
these woolly phrases are mere pad­
ding, which can be left out alto­
gether or replaced by a single 
word." 

Next is the sin of "Emotion." In 
this case, your report points out that 
if management had listened to you 
six months ago, then they wouldn't 
have the problems they have today. 
You then go on to list your recom­
mendations of six months ago­
which at that time were turned 
down. 

So you're going to have to learn 
to control your emotions in your 
communications. There are ways of 
being critical in writing-without 
being insulting. There are ways of 
making a point-without saying, "I 

told you so." And you're going to 
have to learn these ways. 

A final sin I'd like to mention is 
that of "Loss of Logic." This is per­
haps the most serious of all. 

In this case, what is written just 
doesn't make sense. There's no or­
ganization to the report -it roams 
all over the map-it brings in 
points completely outside the scope 
of the report-and the main point 
of your memo is buried in the mid­
dle of the fourth paragraph on page 
5. 

Your writing has to make sense if 
you are to make sense. 

When you fall into the trap of 
any of the sins I've mentioned­
Ego-Omission-Big Word-Emo­
tion-or Loss of Logic-the reader 
is going to have problems with your 
writing-and with you. 

I hope I've managed to raise your 
attention level about the need for 
better writing. 
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Alcoa in 
vital energy 

conservation 
(It's your future, too.) 

(1) TOMORROW: Among Alcoa energy 
research projects is the Vertical Wind Turbine 
with aluminum blades that convert wind energy 
to electrical energy as the unit rotates. The 
total wind potential of one site in California 
is assessed by that state's energy commission 
at 5,000 megawatts ... tomorrow's equivalent 
of five nuclear plants. 
(2) TODAY: Imagine saving 3.3 million barrels 
of oil a year' That 's what energy-conscious 
Americans did in 1980 by responding to the 
Alcoa call for used cans to be recycled and re­
processed into aluminum products. More than 
330 million pounds of cans were turned into 
reclamation centers which helped Alcoa con­
serve the equivalent of 3.3 million barrels of oil. 
And Americans were paid $90 million by Alcoa 
for doing it. 
(3) ANOTHER: Oil conservation measure is the 
increased use of aluminum to lighten auto­
mobiles. Theoretically, if the entire U.S. auto and 
light truck fleet averaged 40 mpg, the U.S. 
could eliminate the need for OPEC oil. Automo­
biles redesigned to achieve maximum benefits 
of aluminum's light weight can significantly 
increase the average mpg performance. 
(4) SPECIFIC EXAMPLE- Today's truck 
owners are using more and more strong , 
attractive Alcoa forged wheels. Reduced weight 
and added fuel economy make aluminum 
wheels an essential product for economy 
minded truckers. 

With aluminum destined to be an 
essential material in the future, why 
not share the excitement and 
challenge of growth with us? We 
can't wait for tomorrow. Alcoa is 

We Can't Wait for Tomorrow 

an affirmative action employer. 
Don't you wait ... write us today: 
Aluminum Company of America 
Dept. 1236, Alcoa Building, 
Pittsburgh, PA 15219 

mALCDA 



Graduate 
to a higher challenge. 
Toxas Instruments. 

For years you've been 
proving to your professors 
just how good you are. 
Now it's time to prove it to 
yourself. 

With a higher chal­
lenge. With Texas 
Instruments. 

Prove yourself where innovation's the rule, 
not the exception. 

As a matter of corporate policy, TI has 
built-in budgets for new, innovative ideas. If 
you have a revolutionary concept that 
deserves to be put to the test, the money's 
there. 

That's just part of the TI challenge. 

Prove yourself in the world's "hot" 
technologies. 

No technology is hotter, or more fantastic, 
than microelectronics. And no company is hot­
ter in it than TI. 

Example: The TI 59 handheld calculator 
has more than twice the primary memory 
capacity of the three-ton computers of the 
1950s. 

And look at these credentials. TI is: 
• The world's leading supplier of 

semiconductors. 
• The inventor of the 

integrated circuit. 
• The inventor of the 

microprocessor. 
• The inventor of the 

microcomputer. 
• The inventor of the 

handheld electronic 
calculator. 

• The inventor of the LCD digital watch. 
• The designer and producer of the most com­

plex MOS chip. 
• The inventor of single-chip solid-state voice 

synthesis. 
• The largest producer of microelectronic 

memory products. 
• The world leader in Very Large Scale 

Integration. 
• The primary supplier of airborne radars to 

the U.S. defense program. 
• The leading developer and producer of 

infrared and laser systems. 
• The world 's foremost geophysical survey 

company. 

Prove yourself where you have the freedom to 
grow. 

Because TI is like many 
companies in one, you 
have the opportunity to 
move laterally from one 
specialty to another as well 
as move up. Without 
changing jobs. 

Tl's advanced system 
for lateral career mobility lets you move up 
faster. Because the freedom to move sideways 
is the best way to compare technologies and 
define career goals early on. 

The frequently published TI Job 
Oppart:unity Bulletin lists openings at all TI 
facilities and gives TI people first crack at 
them. 

Prove yourself where it counts. 

TI has been acclaimed as one of America's 
best-managed companies because we've 
stayed young and vital while growing big. 

One major reason for our high energy is 
our move-up environment. New people don't 
get buried at the bottom of a pecking order. So 

if you get a good idea your 
first week on the job, it 
gets heard. And you get 
rewarded. 

At TI, you get every 
chance to show what you 
can do. And prove what 
you deserve. 

Prove yourself in an international company. 
TI has hometowns in 19 countries on six 

continents. You'll find manufacturing in 
Singapore. Dallas. Tokyo. Nice. Buenos Aires. 
And many other cities around the globe. 

TI has hometowns to match your lifestyle. 
No matter where you call home. From New 
England to Texas to California. 

Texas Instruments is interested in graduates 
from the following specialties: 
• Electronics Engineering 
• Electrical Engineering 
• Mechanical Engineering 
• Computer Science (Software/Hardware) 
• Industrial Engineering 
• Materials Science 
• Solid-State Physics 
• Engineering Physics 
• Engineering Science 
• Metallurgy 
• Metallurgical Engineering 
• Chemical Engineering 
• Chemistry 
• Mathematics 
• Plastics Engineering 
• Manufacturing Engineering Technology 
• Geology/Geophysics 

Campus Interviews 
TI Consumer Products 

Group. From 
calculators to home 
computers, e lectronic 
learning aids and 
more. 

TI Finance and Account­
ing. For group, divi­
sion, COIJK)rate staff or 
multinational. 

TI Digital Systems 
Group. A leader in get­
ting the computer 
closer to the prob­
lem through 
distributed logic and 
memory. 

TI Equipment Group. 
Electro-Optics, Radar 
and Digital Systems, 
Missile and Ordnance. 

TI Facilities Planning 
and Engineering. 
Responsible for 
facilities necessary for 
manufacturing and 
testing TI products. 

TI Information Systems 
and Services. State-of­
the-art computer 
systems and services to 
TI's worldwide 
operation. 

TI Materials and 
Electrical Products 
Group. A world leader 
in engineered materials 
systems and industrial 
controls. 

Geophysical Service 
Group. A world leader 
in the search for oil. 

TI Semiconductor 
Group. Semiconductor 
components, materials 
and technology. 

TI Corporate Research, 
Development and 
Engineering. Pioneer­
ing the technologies 
required by present 
and future business 
opportunities. 

One or more of these groups may be inter­
viewing on your campus. Check with the 
Placement Office for interview dates. 

Or send data sheet to: George Berryman 
Texas Instruments 

P.O. Box 225474 ~ 
Corporate Staffing 
M.S. 67, Dept. CJ4 
Dallas, Texas 75265 

TEXAS INSTRUMENTS 
INCORPORATED 

An equal opportunity employer M/F 



Some companies talk about 
career pathing for engineers ... 

but General Foods wrote 
"The Book"on it. 

Our career planning program for 
engineers is an innovation. It's the big 
story inside "The Book" - a unique way 
of showing career development paths 
open to engineers within General 
Foods. You see the specific 
advancement routes that are open to 
you - and that other engineers have 
taken. 

A GUIDE TC 

We could fill another book with the 
engineering challenges that could be 
open to you at General Foods. This 
inside story on engineering at our 
Chicago manufacturing facilities is 
filled with technical challenges and 
opportunity . 

At General Foods, engineers have gone 
a long way . Professionals with 
engineering backgrounds manage 
virtually all of our domestic 
manufacturing facilities and are on the 
staff of every division in the 
corporation . 

Every graduate engineer who joins us 
receives their own copy of "The Book. " 
Inside is a chart for your personal 
career plan that you complete and 
discuss with your manager. Once 
you've agreed on a route of progress 
your manager helps you attain it. 
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There's much more to tell - and it's all in "The 
Book. " If you 're interested in the challenges 
and opportunities we've talked about, we 'd 
like to hear from you - today! Send your 
resume or detailed letter to: Mr. Greg Bekes, 
Sr. Personnel Assistant, GENERAL FOODS 
CORPORATION, 7400 S. Rockwell, Chicago, 
IL 60629 

An equal opportunity employer m/ f/h 

R FUTURE 

EERING 
As part of one of the world's leading 
food companies, the success of our 
products-from Kool-Aid to Shake 
N'Bake to Maxwell House coffee - has 
depended on engineering innovation. 
Graduating engineers are given 
diversified assignments rather than 
being confined to a specialty . As you 
broaden your experience you can grow 
within an engineering discipline - or 
move into management. 

NG 

Project Engineering 
These positions are key focal points for coordinating the 
efforts of outside contractors and varied plant groups 
including production, maintenance, research and 
quality control. Primary responsibilities encompass 
concept identification , equipment selection and design , 
line layout , cost analysis and control and equipment 
installation and start up. 

Industrial Engineering 
Offering the opportunity to generate original project 
ideas and take on progressively greater responsibilities 
as your expertise grows. Initial assignments are in such 
areas as: Economic analysis, plant layout/ process flow 
and work force / equipment/materials utilization. 
Further challenges encompass cost reduction and 
efficiency improvement, new equipment installations 
and troubleshooting processes. 

We have opportunities for engineers graduating in 
these areas: 

• Industrial - BSIE, MSIE 
• Mechanical - ME 

• Electrical - EE 
• Chemical - Chem E 

and ENGINEERS WITH MBA's 

GENERAL FOODS CORPORATION 

An equal opportunity employer m/ f / h 



West of the Columns 

Last August Dr. John Rouse left 
UMC to assume his new duties as 
Dean of Engineering at the Univer­
sity of Texas at Arlington. Dr. 
Rouse was Chairman of the Depart­
ment of Electrical Engineering at 
UMC for 3 ½ years. 

The former Miss Susan Sims has 
also left her position at the univer­
sity as Administrative Associate to 
Professor Lysen. She and Dr. Rouse 
were married in May. 

Dr. Charles Slivinsky is interim 
chairman of the EE department. 

Salaries for University of Missou­
ri-Columbia engineering graduates 
rose again this year. May 1981 B.S. 
graduates accepted jobs with sala­
ries averaging $23,112 per year. 
This was an increase of $2,532 per 
year over May 1980 graduates who 
averaged $20,580 per year. 

Three students reported accep­
tance of salaries in the $27-30,000 
range. All had prior work exper­
ience. Most students received mul­
tiple job offers. Six offers were 
common with some students receiv­
ing as high as nine or ten offers of 
employment. 
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Chemical engineers, as a group, 
recorded the highest starting sala­
ries this Spring followed in close 
succession by mechanical, industri­
al, and electrical engineers. UMC 
graduates received average starting 
salaries higher than those reported 
in a national survey of all U.S. 
graduating engineers by the College 
Placement Council. 

Employer visits were up three 
percent over Winter 1980. Aero­
space, electronics, and instrument 
industries, petroleum and allied 
products industries, and public 
transportation utilities recorded the 
highest number of interviews fol­
lowed by automotive and mechani­
cal equipment industries and 
chemicals, drugs, and allied pro­
ducts industries. 

Jack Morgan, assistant dean of 
the UMC College of Engineering 
and director of placement, said, 
"The number of opportunities avail­
able to 1981 graduates were excel­
lent and were a continuation of the 
engineering employment pattern 
seen for the last several years. 
Looking ahead, we expect the job 

by Carla Koelling 

market to be strong and healthy for 
many years to come." 

St. Louis University High School 
and Wentzville High School took 
first and second place, respectively, 
while Park Hill High School, Kan­
sas City, captured third in the 
statewide TEAMS competition 
sponsored for the first time Febru­
ary 25, 1981, by the College of En­
gineering here at UMC. 

TEAMS stands for Tests of Engi­
neering Aptitude, Mathematics and 
Science and is sponsored by JETS, 
a national organization encouraging 
youth interest in science and engi­
neering. UMC Engineering Dean 
William R. Kimel is national presi­
dent of JETS this year. 

Nearly 400 students from 62 Mis­
souri high schools participated in 
the event. Students could compete 
as members of school teams as well 
as individuals. Trophies were 

. awarded to winning teams as well 
as to first, second and third place 
winners in each of the test areas of 
mathematics, chemistry, physics, 
English, biology and engineering 
graphics. Top individual winners (if 
also on the winning teams] could 
carry away as much as $200 in cash 
prizes. An additional prize for win­
ners was the off er of a freshman 
engineering scholarship if they 
meet the basic criteria required of 
all UMC engineering scholarship 
applicants. 

Industry and individual contribu­
tions helped support the activities 
of the event. The TEAMS competi­
tion will be an annual event at 
UMC. 



When you're out in front, you have to run a l ittle faster than the rest. 
It takes aggressive and career-oriented individuals to keep Anheuser­
Busch on top . 

If you're looking for the opportunity to run out in front, talk with our 
recruiter when they come to your campus. 

CENTRAL ENGINEERING 
B.S .M .E. - M .E. 'swill gain experience in such diverse fields as 
material handling, equipment layout, piping system development, 
steam generation, compressed air systems, ventilation, heating and 
air conditioning, and high-speed bottle and can packaging. 
B.S.E.E. - E.E.'s can expect to be working in such areas as electrical 
machine design and applications, power distribution, sub-station 
layout as well as industrial and commercial lighting, electrical 
control circuits, and systems control. 
These positions are project oriented and allow you the opportunity 
to work on a project from conception to completion . 

CORPORATE MANAGEMENT TRAINING PROGRAM 
Opportunities exist in our Corporate Management Training Program 
for individuals with leadership ability and Engineering degrees. 
Under this one-year program, college graduates are exposed to all 
aspects of Anheuser-Busch Companies functions and man­
agement. Time is spent in a "home" department, as well as 
in staff and line organizations to learn through observation 
and on-the-job practice. At the end of the year-long course, 
trainees are assigned to a management or professional 
position. 

The Corporate Management Training Program includes class­
room instruction in management techniques, but emphasizes 
on-the-job training . During the course of the program, trainees 
are evaluated through their own written reports, individual 
conferences and supervisory performance evaluations. 

Start with the best, step out with Anheuser-Busch . For more information and 
sign -up, contact your placement office. ANHEUSER-BUSCH COMPANIES: 
Corporate Employment; College Recruiting; One Busch Place; St. Louis, 
Missouri 63118. An Equal Opportunity Employer M / F. 
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Thought Gallery 

Pictured below are squares with 
quarter portions removed. Divide 
each figure into four equal areas 
each having the same shape. 

A blacksmith had a 40 lb. weight 
for his balance scale. One day a 
customer accidentally broke the 
block into four different sized 
pieces. He was surprised when the 
blacksmith thanked him for break­
ing the block because he could now 
measure every weight from 1 to 40 
lb. What were the weights of the 
four pieces? 

Answers to graphic 
puzzles will be in 
the next issue. 
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Engineering -,:or the 'BD's 

At Black & Veatch, we're working to develop effective 
solutions to the world's critical energy and environ­
mental problems. To meet the engineering challenges 
of the '80's, we need individuals with the interests, 
skills, and goals to help maintain the high standards 
of excellence that have made us one of the nation's 
leading consulting engineering firms. You will be 
working with an experienced team of engineering, 
architectural, and technical experts in a setting rich 
with opportunities for personal growth and career 
advancement. 

For additional information about a career at Black & 
Veatch, write: Black & Veatch, Ms. C. G. Sommer, 
P.O. Box 8405, Dept. MU-10/81, Kansas City, Mis­
souri 64114; or call (913) 967-2841. 

~Black & veat:cn 
~ Consulting Engineers 

An Equal Opportunity Employer M/ F 

by Curtis Cannell 

Below are six lines. Add five more 
to make nine. 

I 
FOOD FOR 
THOUGHT 

Everyone is a prisoner of 
his own experiences. 



© Eastman Kodak Comµany, 198 1 

In electronics, 
Kodak istit the 
first company 

that comes to mind. 

Kodak is already one 
of the nation's top 30 com­
panies when it comes to sales 
of electronics-related equipment. 
And its application of electronics 
technology is becoming more 
extensive every day. 

Yet. 

Our steady growth and diversi­
fication mean we have 
more and more career 
opportunities for 
electrical/ electronics 
engineers. 

Opportunities 
such as developing 
and processing a state­
of-the-art FL integrated 
circuit to interface with 
the flash-charging system 
in Kodak Ektralite cameras. 
Using advanced analog and 
digital skills to design micro-

processor systems in the 
Kodak Ektachem 400 
analyzer for clinical 
chemi&tny. Or designing 
a machine or process 
control with hundreds of 
feedback loops , specially 
designed sensors and 
servo$ using micro­
computers, micro-

processors and program-
mableJogic controllers. 

If opportunities like 
· s come to mind when you 

ink of your career, 
see a Kodak recruiter 
on your campus. Or send 
your resume to: Fersonnel 
Resources, Eastman 

Kodak Company, 
Rochester, N.Y r4III 
14650. ~ 

Kodak. The right place. The right time. 

An equal opportunity employer manufac turing photographic products. fibers. plastics . chemical s. and elec tronic equipment. Plants in 
Rochester, N.Y; Kingsport. Tenn. ; Windsor. Colo.; Longview, Tex.; Columbia. S.C. ; Batesville. Ark.; and a sales force all over the U.S. 



The silicon chip. 
ItS replacing the scalpel. 

His doctors suspect a mass in the 
right lung. Exploratory surgery is per­
formed-but without the surgery. 

This is made possible because of a major ad­
vance in radiology called the CT Scan (short for 
computed tomography). 

The CT Scan provides 
thousands of digitized X-ray 

readings of a patient's body. 
Then, using a com­

puter, it synthesizes the 
data into a series of cross­
sectional or tomo­
graphic images-all 
within seconds. 

The detail is incred­
ible. Often a diagnosis can be arrived at immediately 
-so the patient is spared the knife. 

But it's the heart of the computer that's the real 
miracle. The silicon chip. 

The silicon chip is responsible for a new wave 
in microelectronics and a remarkable revolution in 
medical diagnostics. 

It's created the digital ultrasound imager. That 
helps doctors visualize the womb of a pregnant wom­
an with sound waves to monitor fetal development. 
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It's created digital fluorography. That 
· can detect a narrowing in the carotid artery­

without hospitalizing the patient for an angiogram. 
General Electric is committed to finding new 

ways to make the computer chip serve. In medicine. 
And in other industries. 

For instance, we're investing 100 million dollars 
in our new GE Microelectronics Center. 

We've acquired INTERSIL, one of the leading 
designers of specialized computer chips. We've also 
acquired CALMA, a company which is using CAD I 
CAM technology to revitalize the American factory. 

GE is even exploring new uses for microelectron­
ics in satellite communications, radar and robotics. 

Microelectronics is where the future is. A future 
that will need talent. Engineering talent. 

If you'd like to know more about engineering op­
portunities at GE, check your Placement Office or 
write to: Engineering. Building 36-504, Schenectady, 
NY 12345. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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When you're out in front, you have to run a little faster than the rest . 
It takes aggressive and career-oriented individuals to keep Anheuser­
Busch on top . 

If you're looking for the opportunity to run out in front, talk with our 
recruiter when they come to your campus . 

CENTRAL ENGINEERING 
B.S.M.E. - M.E.'s will gain experience in such diverse fields as 
material handling, equipment layout, piping system development, 
steam generation, compressed air systems, ventilation, heating and 
air conditioning, and high-speed bottle and can packaging. 
B.S.E.E. - E.E.'s can expect to be working in such areas as electrical 
machine design and applications, power distribution, sub-station 
layout as well as industrial and commercial lighting, electrical 
control circuits, and systems control. 
These positions are project oriented and allow you the opportunity 
to work on a project from conception to completion. 

CORPORATE MANAGEMENT TRAINING PROGRAM 
Opportunities exist in our Corporate Management Training Program 
for individuals with leadership ability and Engineering degrees. 
Under this one-year program, college graduates are exposed to all 
aspects of Anheuser-Busch Companies functions and man­
agement. Time is spent in a "home" department, as well as 
in staff and line organizations to learn through observation 
and on-the-job practice. At the end of the year-long course, 
trainees are assigned to a management or professional 
position. 

The Corporate Management Training Program includes class ­
room instruction in management techniques, but emphasizes 
on-the-job training. During the course of the program, trainees 
are evaluated through their own written reports, individual 
conferences and supervisory performance evaluations. 

Start with the best, step out with Anheuser-Busch . For more information and 
sign-up, contact your placement office. ANHEUSER-BUSCH COMPANIES: 
Corporate Employment; College Recruiting; One Busch Place; St. Louis, 
Missouri 63118. An Equal Opportunity Employer M/F. 
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army corps: maintenance for 
by Amy Werner 

In Missouri, the beauty of the land­
sca13e is accented by its rivers. These 
rivers provide recreation, energy and 
a highway for the movement of 
goods. The movement of these bulk 
commodities would not be possible if 
the flow and navigation of the river 
was not maintained. The United 
States Army Corps of Engineers in St. 
Louis provides this maintenance. With 
the use of different techniques, the 
Co.rps keeps traffic on the rivers 
flowing . Dredging and building of 
stone dikes help to keep the river like 
a superhighway. The Corps also main­
tains the lock and dam system found 
on the upper Mississippi, north of St. 
Louis. Other projects associated with 

The Corps of Engineers main­
tains the river for the benefit 
of all. 

the Corps are the Cannon 
Multipurpose Dam. Flood control, 
recreation, water supply, and 
hydropower are all provided by the 
Cannon Dam. If not for the engineers 
of the Corps, our waterways in Mis­
souri would not be maintained to 
provide us with the energy , 
recreation and water supply needed 
for our society. 

The St, Louis district of the Corps 
of Engineers is responsible for naviga­
tion on the Mississippi. The Mississippi 
is divided into two sections: The up­
per Mississippi is that part of the river 
above or north of St. Louis, and the 
lower Mississippi is that part of the 
river below or south of St. Louis. The 
difference between the upper and 
lower Mississippi is that the lower is a 
flowing river, while the upper is like a 
set of stair steps through twenty-nine 
locks and dams. 

The Army Corps of Engineers main­
tains the lower Mississippi by two dif-
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Above: The Missouri River at Highway 40. Right: Lock and Dam No. 26 on the Mississippi River near 
Alton, Ill. 

ferent methods; one is the building of 
stone dikes and the other is by 
dredging. 

Stone dikes are about 1500 feet 
wide and protrude into the river. The 
purpose of the dikes is to confine the 
river and increase its velocity. If the 
velocity of the river is increased, the 
rushing water will help to scour out 

The channel must be kept 
clear. 

the river's bottom. The second meth­
od used by the Corps to keep the 
lower Mississippi flowing is dredging. 
With the use of a huge crane, usually 
found on a barge or on the shore, 
the debris in the river can be lifted 
out and moved. Although dredging is 
a good way to move material out of 
the river, with the increased construc­
t ion of stone dikes the need for 

dredging has decreased. Twenty years 
ago there were twelve dredges in 
use. Today, there are only two. 

The upper Mississippi is a like set of 
stairs a barges must climb while carry­
ing goods. These stairs are formed by 
the locks and dams along the upper 
Mississippi. The Corps usually keep 
the locks open twelve months a year 

· except for those past Lock and Dam 
26 in Alton, Illinois. Once the barges 
are north of this lock, 60% of the 
traffic goes to the Illinois River and 
north to the Upper Great Lakes re­
gion. The other 40% proceed north 
along the upper Mississippi. This area 
is usually closed during the winter due 
to weather. The problems of ice in 
the locks is easily solved. It's usually 
flushed out or passed through the 
locks. The men responsible for keep­
ing the traffic on the river moving are 
the bargemen. 



--------cover stor~ --------

missouri's watery highways 
The barges found on the rivers car­

ry many bulk commodities needed for 
everyday life such as grain and .coal. 
Fifty-four percent of all goods moved 
along the river is grain. This grain is 
for the world market. Japan is a lead­
ing importer of U.S. grain. If some­
thing happens along the Mississippi to 
slow down traffic, the Corps will hear 
from Japanese importers stationed in 
New York who are worried about 
the world grain market. 

With the price of transporting 
goods around the world increasing, 
the movement of bulk commodities 
by water is by far the most economi­
cal. In 1979, Transportation Facts stat­
ed, "to move one ton of goods for 

one dollar by air it would equal 2.7 
miles, by truck -~t would equal 8.9 . · -
miles, by rail it would equal 42.2 miles 
and by barge it would equal 181.8 
miles." The amount of goods moved 
by barge is much more economical 
than any other type of transporta­
tion . One barge is equivalent to 15 
railcars, and an average tow is fifteen 
barges. This is equivalent to 225 rail 
cars or 900 through Lock and Dam 
26 in 1980 was 96 million tons, and 

One barge is equivalent to 15 
railcars. 

the amount of goods transported 
through Lock and Dam 27 was 7 4 
million tons . The amount moved 
through these locks increases by 3 
million tons each year. If it was not 
for the Corps maintaining navigation 
on the Mississippi, water transport 
would not be as economically feasible 
as it is today. . 

The Cannon Dam is another exam­
ple of what the Corps maintains to· 

benefit the public. The Cannon Dam 
js _-a multipurpose dam. It provides 
flood control, a source of recreation, 
an increased water supply, 
hydropower, and a suitable environ­
ment for fish and wildlife. With ener­
gy costs the way they are today, 
hydropower is a good source of re­
usable energy. The Cannon Dam, and 
others like it, provide this energy. 

The Corps never partakes in a 
project unless it meets three stan­
dards which they have set up. The 
first is that the project must be eco­
nomically feasible. This means the 
project must produce more than its 
original cost. The second is a socio-
1 o g i ca I reason . The project must 
benefit society. Third is the environ­
mental impacts or benefits. With this 
criteria, the St. Louis Engineers District 
and the other 39 U.S. Army Corps of 
Engineers located throughout the con­
tinental United States try to provide 
the public with the best possible ser­
vice and benefits while controlling our 
rivers and tributaries. 

pho to by Tom Schoenkf> 
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American know-how is alive 
and well ... and creating career 
opportunities every day at 
Rockwell International. 



The Space Shuttle orbiter and 
main engines. 

Valves for the largest gas 
transmission project in North 
America. 

Axles for half of America's 
heavy-duty truck fleet. 

Digital color weather radar. 
The list goes on and on. And 

behind every one of these advanced 
technology projects: 

American know-how at Rockwell 
International. 

We've made it our policy to work 
at the leading edge of technology. In 
our four main business areas -
Aerospace, Electronics (Commercial 
and Defense), Automotive, General 
Industries -we create technologies 

in everything from supersonic aircraft 
and million-mile truck axles to 
sophisticated offset printing presses 
and avionics for the next generation 
of jetliners. 

That's American know-how at its 
best. And to keep it growing, we 
need America's best engineers and 
scientists ... capable of developing, 
applying and innovatively managing 
technology for many of the world's 
unprecedented challenges. 

And that means unprecedented 
opportunities for you. 

We provide everything you'd 
expect from a leading 
high-technology company: a package 
of benefits including in-house 
education as well as tuition 

reimbursement for advanced studies. 
We'll soon be on campus (and 

campuses all over America) to recruit 
engineering graduates for hundreds of 
positions we have available. We're 
looking for Electrical, Mechanical, 
Industrial, Aerospace, Civil and 
Chemical Engineers, plus Computer 
Science, Physics and Chemistry 
graduates. 

Check your Campus Placement 
Office for details. 

Then arrange for an interview 
with the Rockwell recruiter on your 
campus. 

American know-how is alive and 
well at Rockwell International. 

And you can help us keep it that way. 

We've put the right engineering and manufacturing teams together with the 
right management, and then added a dose of something unique to this 
country: good old American know-how. 

Equal Opportunity Employer M IF 

Rockwell International 
... where science gets down to business 

Automotive/ Aerospace 
Electronics /General Industries 



Graduate 
to a higher challenge. 
Toxas Instruments. 

For years you've been 
proving to your professors 
just how good you are. 
Now it's time to prove it to 
yourself. 

With a higher chal­
lenge. With Texas 
Instruments. 

Prove yourself where innovation's the rule, 
not the exception. 

As a matter of corporate policy, TI has 
built-in budgets for new, innovative ideas. If 
you have a revolutionary concept that 
deserves to be put to the test, the money's 
there. 

That's just part of the TI challenge. 

Prove yourself in the world's "hot" 
technologies. 

No technology is hotter, or more fantastic, 
than microelectronics. And no company is hot­
ter in it than TI. 

Example: The TI 59 handheld calculator 
has more than twice the primary memory 
capacity of the three-ton computers of the 
1950s. 

And look at these credentials. TI is: 
• The world's leading supplier of 

semiconductors. 
• The inventor of the 

integrated circuit. 
• The inventor of the 

microprocessor. 
• The inventor of the 

microcomputer. 
• The inventor of the 

handheld electronic 
calculator. 

• The inventor of the LCD digital watch. 
• The designer and producer of the most com­

plex MOS chip. 
• The inventor of single-chip solid-state voice 

synthesis. 
• The largest producer of microelectronic 

memory products. 
• The world leader in Very Large Scale 

Integration. 
• The primary supplier of airborne radars to 

the U.S. defense program. 
• The leading developer and producer of 

infrared and laser systems. 
• .The world's foremost geophysical survey 

company. 

Prove yourself where you have the freedom to 
grow. 

Because TI is like many 
companies in one, you 
have the opportunity to 
move laterally from one 
specialty to another as well 
as move up. Without 
changing jobs. 

TI's advanced system 
for lateral career mobility lets you move up 
faster. Because the freedom to move sideways 
is the best way to compare technologies and 
define career goals early on. 

The frequently published TI Job 
Opportunity Bulletin lists openings at all TI 
facilities and gives TI people first crack at 
them. 

Prove yourself where it counts. 
TI has been acclaimed as one of America's 

best-managed companies because we've 
stayed young and vital while growing big. 

One major reason for our high energy is 
our move-up environment. New people don't 
get buried at the bottom of a pecking order. So 

if you get a good idea your 
first week on the job, it 
gets heard. And you get 
rewarded. 

At TI, you get every 
chance to show what you 
can do. And prove what 
you deserve. 

Prove yourself in an international company. 
TI has hometowns in 19 countries on six 

continents. You'll find manufacturing in 
Singapore. Dallas. Tokyo. Nice. Buenos Aires. 
And many other cities around the globe. 

TI has hometowns to match your lifestyle. 
No matter where you call home. From New 
England to Texas to California. 

Texas Instruments is interested in graduates 
from the following specialties: 
• Electronics Engineering 
• Electrical Engineering 
• Mechanical Engineering 
• Computer Science (Software/Hardware) 
• Industrial Engineering 
• Materials Science 
• Solid-State Physics 
• Engineering Physics 
• Engineering Science 
• Metallurgy 
• Metallurgical Engineering 
• Chemical Engineering 
• Chemistry 
• Mathematics 
• Plastics Engineering 
• Manufacturing Engineering Technology 
• Geology/Geophysics 

Campus Interviews 
TI Consumer Products 

Group. From 
calculators to home 
compute rs, electronic 
learning aids and 
more. 

TI Finance and Account­
ing. For group, divi­
sion, corporate staff or 
multinational. 

TI Digital Systems 
Group. A leader in get­
ting the computer 
closer to the prob-
lem through 
distributed logic and 
memory. 

TI Equipment Group. 
Electro-Optics, Radar 
and Digital Systems, 
Missile and Ordnance. 

TI Facilities Planning 
and Engineering. 
Responsible for 
facilities necessary for 
manufacturing and 
testing TI prodlH..ts. 

TI Information Systems 
and Services. State-of­
the-art computer 
systems and services to 
TI's worldwide 
operation. 

TI Materials and 
Electrical Products 
Group. A world leader 
in engineered materials 
systems and industrial 
controls. 

Geophysical Service 
Group. A world leader 
in the search for oil. 

TI Semiconductor 
Group. Semicondu(tor 
<'.Omponent.s, materials 
and technology. 

TI Corporate Research, 
Development and 
Engineering. Pioneer­
ing the technologies 
required by present 
and future business 
opportunities. 

One or more of these groups may be inter­
viewing on your campus. Check with the 
Placement Office for interview dates. 
Or send data sheet to: George Berryman 
Texas Instruments 
P.O. Box 225474 ~ 
Corporate Staffing 
M.S. 67, Dept. CJ4 
Dallas, Texas 75265 

TEXAS INSTRUMENTS 
INCORPORATED 

An equal opportunity employer M/F 



-----conversation 

by Carla Koelling 

CONVERSATION: First of all, Dean Kimel, where did you 
earn your degrees? 
Dean Kimel: My Bachelor's and Master's degrees are in 
Mechanical Engineering from the University of Kansas. My 
Ph.D. is in Mechanics from the University of Wisconsin. 

I worked in industry for a few years, then I got into 
higher education and that's where I've been ever since. I 
started the Nuclear Engineering Department at Kansas State 
University. At one time I was president of the American 
Nuclear Society. 
CONVERSATION: What are some of your duties as Dean 
of Engineering? 
Dean Kimel: I'm responsible for the programs of 
engineering on the Columbia and the Kansas City 
campuses. 

The chairmen and the directors of the departments 
report to me. Then I report to Ron Bunn, the Provost. 

They look to me as the person responsible for the 
College of Engineering's activities and accomplishments- it's 
teaching, research, and services. 

My job is that of facilitating and coordinating the 
activities of the College of Engineering for the University of 
Missouri, Columbia. 

One of the major jobs of my office is to meet with 
external groups and agencies related to engineering, 
including alumni. 

We have 14,000 living alums and we have an awful lot 
of programs dealing with our alumni. We have to 
coordinate all of that, and I have a principal role in it. 

If there are any problems around here, they always 

The Dean of Engineering is an important cog in the ma­
chinery of UMC's College of Engineering. This month, 
Dean William R. Kimel talks with Conversation about him­
self and the responsibilities of his job. 

come to me. I have stacks of problems; believe me, I get 
'em all. If the chairmen can't solve them, then I get 'em. I 
do my best to grapple with them with the resources 
available. 
CONVERSATION: Do you have any major projects for the 
future of Engineering at UMC? 
Dean Kimel: We plan to expand our externally funded 
research program. Also, we have been authorized by the 
Board of Curators to offer a Bachelor of Science degree in 
Computer Engineering; although it has not yet been 
approved by the Coordinating Board for Higher Education. 
We will probably have a limited scope program. We don't 
have the money to open it up to all students, therefore 
students will be enrolled on a selective basis. It will be part 
of the Electrical Engineering Department. 

We are also planning to build a new building if, and 
when, the legislature funds it. It has been approved by the 
Coordinating Board of Higher Education and the Board of 
Curators. It will be located on Sixth Street and will house 
Industrial, Chemical, and Nuclear Engineering. That is 
something we can look forward to. 
CONVERSATION: Do you have anything else to add? 
Dean Kimel: I am delighted with the current job market for 
our graduates. Our major goal is, of course, to provide 
career opportunities for our graduates and I think we're 
accomplishing that very well. 

We have an excellent, dedicated faculty here and, in 
addition, the non-academic personnel do excellent work -
they are all indispensable. 
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------feature-----­
satellite tv signals 

by Scott Courtney 

The long-time dreams of many TV 
viewers have included such things as: 

-being able to receive more than 
just two or three channels; 

-watching sports events that are 
"blanked out" to certain localities; 

-seeing first-run "cable TV" mov­
ies - without paying for cable TV; 

-viewing European movies which 
are banned from broadcast in the 
U.S. ; or, 

-enjoying a wide selection of edu­
cational and news programs. 

It would be nice to be able to do 
all of these things, but alas, 'tis a hap­
py dream - or at least it was. Sudden­
ly a new technological development 
has made the TV viewers' dreams 
come true. This answer to many 
prayers is called satellite TV. 

For several years, television net­
works, news services, and other pro­
gram sources have been using satel-
1 it es to relay their signals across 
continents and around the world. An 
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"earth station" at the source (New 
York, for example) sends a television 
signal up to a satellite orbiting in 
space. The satellite picks up the sig­
nal, amplifies it, and sends it back to 
earth on a different frequency, per­
haps to an earth station in California. 
From there, the signal is relayed to lo­
cal television stations, cable TV distrib­
utors, and so on, for broadcast to the 
general public. 

Satelitte signals used to be 
"out of reach" 

This is all fine for the networks, but 
until recently it didn't mean much to 
the average, home TV viewer. True, 
anybody could receive satellite sig­
nals - anybody, that is, who had a 
hundred grand or so to spend on 
some fancy converters and a big dish 
antenna. Besides, even the people 
who could afford such a system still 
had to go through the hassle of get-
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ting a station license from the FCC, 
which was no easy task. In other 
words, the home viewer was simply 
out of luck. 

All of this has ended with the ad­
vent of TVRO systems. TVRO stands 
for TeleVision Receive Only, and it 
means an earth station can receive 
satellite' signals but can't transmit its 
own to the satellites. With the dawn 
of TVRO, the $100,000-plus "broad­
cast quality" system was no longer 
needed by the home viewer who 
only wanted to catch the satellite sig­
nals for his_. own ·use. Now, a no-frills 
receiving system, including a small 
dish antenna and a converter (to 
change the satellites' microwave sig­
nals into standard TV signals), can be 
purchased for under $3000 - or built 
for even less. In addition, the FCC has 
relaxed its licensing requirements for 
non-commercial TVRO installations. 

Satellite television is a relatively new 
field . The space age started in 1957 
with the Soviet Union's launching of 
Sputnik I. But Sputnik didn't do much; 
it did, however, scare the United 
States into launching its own satellite, 
SCORE, in December of 1958. Neither 
of these satellites had enough on­
board equipment to be practical for 

Satellites have greatly in­
creased ability to communicate 

communications purposes, and their 
low orbits meant that ground stations 
had to have tracking antennae, which 

- further complicated the situation. 
The real "satellite revolution" didn't 

start until 1%3. That was the year in 
which the United States launched SYN­
COM, the first geosynchronous com­
munications satellite. "Geosynchronous" 
means that the satellite's altitude above 
the earth is such that the period of its 
orbit is exactly the same as the period 
of the earth's rotation (this happens at 



------feature 
new video era 
an altitude of about 22,300 miles). The 
geosynchronous orbit means that the 
satellite appears to hang stationary 
above a particular point on the earth's 
equator. Thus, modern communications 
satellites do not require that the ground 
stations have expensive tracking anten­
nae. Without geosynchronous satellites, 
today's low-cost TVRO systems might 
not have been possible. 

Corporations use satellites for 
Teleconferencing 

Since the invention of the geosynch­
ronous satellite, satellite technology has 
grown almost exponentially. In the 
short space of sixteen years, we have 
progressed from SYNCOM's modest 
capacity of fifty telephone links or one 
television channel, to a modern satellite 
system which could handle 228 simulta­
neous television signals, or more than 
200,000 telephone conversations. Such 
was our system in 1979 - several more 
satellites have gone into service since 
that time. This trend is likely to contin­
ue, as more and more local broadcast­
ers, networks, and cable TV companies 
rush to jump on the satellite band­
wagon. 

Telephone companies and television 
networks are by no means the only 
users of satellite TV links. Besides the 
Big Three networks, satellite users in­
clude several news services, Public 
Broadcasting Service (PBS) networks, 
and cable and pay-TV systems such 
as HBO, Nickelodeon, and Showtime. 
Some of the larger broadcast stations 
use satellite links for remote news 
pick-ups. Corporations use the satel­
lites for Teleconferencing (i.e., meet­
ings via .closed-circuit television), and 
various religious and governmental or­
ganizations make use of satellites for 
a variety of functions. 

Recently the satellite revolution 
came to the Central Missouri area in 

a big way when KRCG TV-13, a local 
broadcaster, installed a seven-meter 
dish for reception of signals from one 
of the WEST AR satellites. The system 
is used to receive syndicated shows 
such as The Waltons, Entertainment 
Tonight, and Solid Gold. This saves 
the cost of shipping videotape reels 
or films, and allows better picture 
quality. At present, TV 13 is the only 
broadcaster in this area to have satel­
lite capabilities, but it is likely that oth­
er stations will follow. 

Individuals, too, can get in on the 
satellite boom, but there are still a 
few legal hassles which need to be 
cleared up. The virtual explosion of 
satellite technology has left the FCC's 
archaic regulation books far behind. 

. One of the most controversial is­
sues is that of "video piracy." The 
FCC has traditionally held that the air­
waves are "public property." But 
many of the programs sent over sat­
ellite networks are copyrighted, or 
are the property of cable TV com-

panies or broadcast networks. These 
companies claim that unauthorized 
viewing of their programs by people 
who don't pay for them is theft of 
services, and so far the FCC has 
tended to agree. Although licensing 
requirements for non-commercial 
TVRO installations have been all but 
eliminated, the FCC still holds that no 
one may legally receive satellite pro­
gramming without permission from 
the owners of the programs. 

Individuals, too, can get in on 
the satellite boom 

Although enforcement of this regu­
lation is next to impossible, many of 
the satellite users are trying to pre­
vent "piracy" by electronically scram­
bling or encoding their signals so that 
they can be viewed only by someone 
who has a special decoder. Unfortu­
nately for the companies, most of 

(cont. on page 14) 
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The Critical Interval 
There has long been a need in the industrial world for 
low-cost, high-performance permanent magnets. Recent 
discoveries at the General Motors Research Laboratories 
show promise of meeting this challenge by the application 
of new preparation techniques to new materials. 

Coercivity Variation 

DISC SURFACE VELOCITY (mis) 

Coercivity of Pr0,Fe06 plotted as a .function of 
disc surface velocity 

Co/or-enhanced transmission electron micrograph 
of me/1-spu n Nd0., Fe 06 having 75 kOe coerci vity 

T WO properties characterize 
desirable permanent mag­

nets: large coercivity (magnetic 
hardness or resistance to demag­
netization) and high remanence 
(magnetic strength). Higher-per­
formance magnets are required to 
reduce further the size and weight 
of a wide variety of electrical 
devices, including d.c . motors . 
Such magnets are available, but 
the cost of the materials necessary 
to produce them severely limits 
their use. The research challenge 
is to select, synthesize, and mag­
netically harden economically 
attractive materials of comparable 
quality. 

Prominent among alterna-

tive materials candidates are alloys 
composed of iron and the abundant 
light rare earths (lanthanum, 
cerium. praseodymium, neodym­
ium). Investigations conducted by 
Drs. John Croat and Jan Herbst at 
the General Motors Research 
Laboratories have led to the dis­
covery of a method for magneti­
cally hardening these alloys. By 
means of a rapid-quench tech­
nique, the researchers have 
achieved coercivities in Pr-Fe and 
Nd-Fe that are · the largest ever 
reported for any rare earth-iron 
material. 

Drs. Croat and Herbst 
selected praseodymium-iron and 
neodymium-iron based upon fun­
damental considerations which 
indicate that these alloys would 
exhibit properties conducive to 
permanent magnet development. 
These properties include ferro­
magnetic alignment of the rare 
earth and iron magnetic moments. 
which would foster high reman­
ence, and significant magnetic 
anisotropy. a crucial prerequisite 
for large coercivity. 

That these materials do not 
form suitable crystalline com­
pounds. an essential requirement 
for magnetic hardening by tradi­
tional methods, presents a major 
obstacle. Drs. Croat and Herbst 
hypothesized that a metastable 
phase having the necessary prop­
perties could be formed by cooling 
a molten alloy at a sufficiently 



rapid rate. They tested this idea by 
means of the melt-spinning tech­
nique, in which a molten alloy is 
directed onto a cold. rotating disc. 
The cooling rate. which can be 
varied by changing the surface 
velocity of the disc. can easily 
approach 100.000°C per second. 
The alloy emerges in the form of a 
ribbon. 

T HE researchers found that 
variations of the cooling rate 

can dramatically affect the mag­
netic properties of the solidified 
alloys. In particular. appreciable 
coercivity is achieved within a nar­
row interval of quench rate. 

Equally remarkable. synthe­
sis and magnetic hardening, two 
steps in conventional processing, 
can be achieved simultaneously. 

"X-ray analysis and electron 
microscopy of the high coercivity 
alloys reveal an unexpected mixed 
microstructure." states Dr. Croat. 
"We observe elongated amorphous 
regions interspersed with a crys­
talline rare earth-iron compound." 

Understanding the relation­
ship between the coercivity and 
the microstructure is essential. 
The two scientists are now study­
ing the extent to which the coerci­
vity is controlled by the shape and 
composition of the amorphous and 
crystalline structures. 

"The development of sig­
nificant coercivity is an important 

and encouraging step," says Dr. 
Herbst, "but practical application 
of these materials requires 
improvement of the remanence . 
Greater knowledge of the physics 
governing both properties is the 
key to meeting the commercial 
need for permanent magnets." 

THE 
MEN 
BEHIND 
THE 
WORK 
Drs. Croat and 
Herbst are Staff 
Research Scien­
tists in the Phys­
ics Department 
at the General Motors Research 
Laboratories. 

Dr. Croat (right) received his 
Ph.D. in metallurgy from Iowa 
State University. His research 
interests include the magnetic, 
magneto-elastic and catalytic prop­
erties of pure rare earth metals and 
their alloys and compounds. 

Dr. Herbst (left) received his 
Ph.D. in physics from Cornell Uni­
versity. In addition to the magne­
tism of rare earth materials, his 
research interests include the 
theory of photo-emission and the 
physics of fluctuating valence 
compounds. 

Dr. Croat joined General 
Motors in 1972: Dr. Herbst. in 1977. 
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these decoders can be duplicated by 
do-it-yourselfers and electronics hob­
byists, some of whom are probably 
making a small fortune selling decod­
ers on the black market. 

Rather than fighting the video pi­
rates, some companies want to take 
advantage of the TVRO boom by of­
fering commercial programs which are 
intended specifically for viewing by 
the general · public on TVRO equip­
ment. However, direct broadcast sat­
ellites (DBS) are currently the subject 
of much controversy. The FCC is in 
the midst of a formal study to formu­
late a policy regarding DBS. This poli­
cy is expected to be presented in 
1983 at the Regional Administrative 
Radio Conference (RARC), the results 
of which will determine if, when, and 
how DBS is to be implemented in the 
Western Hemisphere . The present 
policy of the FCC is to " foster, not 
stifle" the DBS system, although no 
such system can actually go into ser­
vice until after the RARC. In the 
meantime, the existing TV networks 
are lobbying heavily against this po­
tential source of competition. Also, 
several minor technical problems 
stand in the way of a practical DBS 
system, although these should be 
cleared up in the near future. 

In spite of the legal entanglements 
involving video piracy and DBS, to­
day's satellite TV has a lot to offer. 
The mere fact that satellite signals are 
of a better quality than most standard 
broadcast signals is enough to make 
TVRO atrractive to the true " video­
phile ." Sports fans appreciate being 
able to tune in on a fantastic variety 
of sports events, including those 
which are blanked out to a particular 
geographical region. The excellent se­
lection of movies and educational 
programming available on satellite 
channels also makes TVRO appealing 
to viewers who are tired of the rath­
er narrow spectrum of shows offered 
by the national TV networks. 

With the demand for satellite TV 
services growing so rapidly, it is cer­
tain that the satellite systems will offer 
even more and better services in the 
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near future. For instance, experiments 
are being carried out in hopes of de­
veloping a system for high-resolution 
TV, which offers a substantially better 
picture than our familiar NTSC color 
signal. High-resolution video is not 
technically feasible for standard 
broadcast stations because their band­
width is limited to 6 MHz; a high res­
olution system rilight require several 
times that bandwidth. This kind of 
spectrum space is available only in 
the microwave frequencies - which is 
where the satellites operate. Another 
possibility is digital high-resolution TV, 
in which the video signals are con­
verted to pulse-type (binary) data. 
This method requires an extremely 
wide bandwidth, but offers the ad­
vantages of a virtually noise-free sig­
nal and better dynamic range than 
conventional analog systems. 

One recent development, which is 
already in at least limited use, is called 
Teletext. Satellites that can relay vid­
eo, can just as easily relay video text 
to be viewed on a standard TV re­
ceiver. Sometimes the data is sent 
during the vertical retrace interval of 
a regular television signal; in this case, 
a decoder is required to display the 
test. The Teletext system opens the 
way for transmitting such things as 
"video newspapers," stock market re­
ports, and sports scores over televi­
sion links. In addition, the marriage of 
Teletext with a large computer could 
eventually lead to information services 
which would carry up-to-the-minute 
reports on world news, weather, 
sports, and business statistics. These 
services would be available to anyone 
owning a TVRO system and a stan- . 
dard television receiver. 

(cont. on pg. 17) 
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Theideas 
you develop 

When you start designing as a 
profession, you 'll find the transformation 
of an idea into a functioning assembly or 
finished product requires lots of help . .. 
provided by good reliable components , 
and by good people, too. now At TRW, we can supply a great many of 
the resources you 'll eventually need. 

I TRW's Electronic Components Group a~e on y produces over 300 product lines to help 
make your designs into realities-from 

h b ■ ■ basic resistors, capacitors and inductors t e eg Inn Ing to state-of-the-art semi-co~ductors , 
• • • motors, optoelectronic devices, 

fiber optic connectors and LSI circuits . 

But more than products, TRW consists of 
hardworking , helpful people who will be 
ready to assist you in fulfilling your ideas. 
And one day, your ideas may even take 
shape at TRW, should you become a 
member of the TRW team . 

For more information contact: 

TRW ELECTRONIC COMPONENTS GROUP 
DIVISIONS OF TRW INC. 
5725 East River Road • Chicago, Illinois 60631 
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B5 C□mputer Engineering: by Mike Foster 

The New Hid □n the Bl□cH 
It has become increasingly evident 

that we are on the verge of a Com­
puter Revolution. The effects on our 
society are sure to be as profound as 
those of the Industrial Revolution. The 
catalyst of this revolution is the 
microprocessor, an incredibly minute 
computer that is finding virtually un­
limited application. Its ability to pro­
cess vast amounts of information in 
mere nanoseconds, and at a low 
cost, continues to astound even those 
intimately involved with its develop­
ment. 

This revolution has been closely 
watched by the Electrical Engineering 
department at the University of Mis­
souri-Columbia, and it is with cogni­
zance of its importance that the idea 
of a Bachelor's program in Computer 
Engineering was formulated. 

It was during the 78-79 school year 
that the decision to devise such a de­
gree program was made. This deci­
sion was made in response to: 

1) The high demand by society for 
engineers with computer training. 

2) The strong interest shown by 
current engineering students. 

3) The national trend to offer de­
grees in this specialty area. 

UMC's program will be the first in 
the state and one of the few in the 
country. This decision necessitated 
meetings on curriculum planning, pro­
gr am objectives, and, last but not 
least, budget considerations. Now, 
over two years later, it has finally 
been approved. 

Those two years have seen a con­
certed effort on the part of former EE 
department Chairman John Rouse, In-

An Experience in Excellence 

A Black & Veatch career is an experience in excellence. We 
seek out individuals whose interests, skills, and goals will 
maintain the high standards of excellence that have made us 
one of the nation's leading consulting engineering firms. We 
also encourage the use of individual talents and provide a 
professional setting rich with opportunities for personal growth 
and career advancement in all areas of engineering. In addi­
tion to diverse types of experience, Black & Veatch offers 
opportunities for travel, field assignments, and international 
work. 

If professional achievement and engineering excellence are 
part of your priorities, explore your career opportunities at 
Black & Veatch. Write: Black & Veatch, Cindy Sommer, 
P.O. Box 8405, Dept. MU1281, Kansas City, Missouri 64114; 
or call (913) 967-2841. 

~Black & veat:cn 
~ Consulting Engineers 

An Equal Opportunity Employer M/ F 
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terim Chairman Charles Slivinsky, and 
the department's Computer Engineer­
ing Division. Most notably, leadership 
came from William McFarland, Huber 
Graham, and currently, Michael 
Devaney; each of whom has served 
as the EE department's Coordinator 
for computer activities. 

The program, which will be an ex­
pansion of the current emphasis area 
within the EE program, is planned to 
start with the Winter '82 semester. 
There is one complicating factor, 
however. The program cannot re­
ceive accreditation until at least one 
student is graduated and the degree 
program is examined and approved 
by the National Accrediting Board for 
Engineering and Technology. The ear­
liest date the Department expects ac­
creditation is Fall '83. Accreditation is 
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vitally important to graduating engi­
neers because Professional Registra­
tion is only available to those who 
graduate from accredited programs. 
All programs currently offered in the 
College of Engineering are accredited. 

Until accreditation is granted, gradu­
ates of the Computer Engineering 
program will also be asked to cor:n­
plete the Electrical Engineering pro­
gr am. This will require 12 hours (with 
careful scheduling and selection of 
electives) beyond the 126 required 
for the BSEE degree. The end result 
will be a joint BSEE/ BS CompE. This 
dual degree will take approximately 
nine semesters to complete. Tentative 
schedules may be picked up in the EE 
Undergraduate office. 

Graduates of this program can ex­
pect to find careers in design and ap­
plication of computer systems with 
many of the over 200 firms who in­
terview at UMC each year. 

ER\C~ 
'WAA'T 

WAPPENEI> '? ! 
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(cont. from pg. 14) 

Another development, not to be 
overlooked, is the DBS system dis­
cussed earlier. DBS offers the ability 
to reach more viewers in outlying and 
fringe areas than traditional TV, as 
well as attracting more viewers be­
cause of its greater variety of pro­
gramming. There may come a day 
when even the Big Three will make 
programming available on DBS. At the 
rate which things are going, that may 
be their only way to stay competitive! 

Those who desire more information 
about satellite TV in general, or spe­
cific information on how to set up a 
home TVRO system, may wish to 
consult the sources listed below. Sat­
ellite TV is certainly here to stay, and 

\ WAS 
TES"f\~ M'( 

0 "AE"°D't'KAMlC51 

0 PftOJE"C.-f Plf 
0 

2.00 Fe!l" ..• 

what the future holds only time will 
tell . 
Radio-Electronics magazine - news 

about new developments in satellite 
technology, as well as practical 

· how-to information. 
SPACE- the Society for Private and 

Commerical Earth Stations. A trade 
association open to both individuals 
and commercial satellite users . 
(SPACE, 1527 0 Street NW, Wash­
ington, D.C. 20005) 

Satellite Television Technology, Inc.­
publishers of several detailed tech­
n i ca I books on satellite TVRO 
equipment. 
(P.O . Box 2476, Napa, Calif. 94558) 
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news------­
a UMC degree the kansas city way 
by Jeffrey L. Scruggs 

In the fall of 1964, the University of 
Missouri-Columbia began offering 
graduate courses in electrical engi­
neering as an extension service with 
UMKC. The program has expanded 
since 1964, and now a student can 
earn a master's degree from UMC in 
civil, electrical, industrial, and mechani­
cal engineering while attending classes 
in Kansas City. In addition, a bache­
lor's degree can be earned in civil, 
electrical, and mechanical engineering. 

According to Prof. James 
Beauchamp, Director of UMC Con­
tinuing Engineering Education, the 
graduate program in Kansas City was 
started because industry in the Kansas 
City area felt that there was a need 
for an engineering school where their 
employees could continue their edu­
cation. Since 1964, the graduate pro­
gram has been geared toward meet­
ing the needs of engineers who are 
employed in and around Kansas City. 

For the past three semesters, the 
enrollment has been stable at approxi­
mately 225 graduate students per se­
mester. The majority of these stu­
dents are in the electrical engineering 
and civil engineering degree pro­
grams. In the seventeen years since 
the graduate program was started in 
Kansas City, more than 400 students 
have received their master's degrees 
from UMC's Kansas City extension 
program. 

Each semester approximately twen­
ty graduate courses are offered . 
These courses are divided between 
the four disciplines taught in Kansas 
City. The classes meet once a week 
for three hours in the evening. This 
makes it easier for the working engi­
neer to attend. The professors who 
teach these courses come from three 
different sources: 1. UMC faculty 
who travel to Kansas City; 2. fifteen 
faculty members who live in Kansas 
City ; and 3. adjunct faculty from 
companies in the Kansas City area. 
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The adjunct faculty members work 
for companies in the area and are 
also hired by UMC to teach part 
time. Although they make up only a 
small part of the faculty, their practi­
cal experience makes them very valu­
able, and qualified, instructors. 

By taking two courses per semes­
ter, an engineer can complete the 
thirty hour master's program in five 
semesters. Most students, however, 
take three to four years to complete 
the program. 

Because the graduate program in 
Kansas City is an extension program 
of UMC, student fees are expected 
to cover most of the costs of the 

program, according to Prof . 
Beauchamp. Thus, the recent budget 
cuts that have affected UMC have 
had less of an impact on the Kansas 
City program. However, student fees 
are scheduled to increase in the fall 
of 1982 from the present $70 per 
credit hour to $82 per credit hour. 
Most employers reimburse their em~ 
ployees for at least part of these 
fees, thus continuing the tradition of 
industry support for the graduate pro­
gram. As long as this support contin­
ues, UMC's Kansas City graduate en­
gineering program will continue to 
serve the needs of engineers and in­
dustry in the Kansas City area. 

MISSOURI 
BOOK STORE 
909-Lowry Dial 442-6161 

LARGEST SELECTION 
OF CLASSROOM SUPPLIES 

THAI CAN BE FOUND 

M .U. NOVELTY CLOTHING GIFTS & PARTY 

SUPPLIE S 

CARDS FOR EVERY OCCASION 

FOR YOUR EVERY ENGINE ERING NEED . FROM 

DRAFTING EOUlf>T . TO CALCULATORS. VISIT 

OUR ENGINEERING DEPT 

' . 
THATS Wl-tERE ITS ALL AT ! 

Your Every Textbook Need. Also The Largest Supply Of Used Books. 

Across From The University Library 



SET YOOR SIGHTS ON THE COMPANY 
THAT SE IS THE STANDARDS 

The ELECTRONICS and SPACE DIVISION of Emerson Electric Co. 
Broad-based in product line. International in scope and influence. 
An innovator ... setting the standards that others will follow for 
years to come. The ELECTRONICS and SPACE DIVISION is involv­
ed in the design and manufacture of high-technology armament 
and electronic systems. Its products include specialized radar, 
automatic test systems, airborne armament systems, missile 
launching and guidance systems. The ELECTRONICS and SPACE 
DIVISION is also involved in the optical field, and has extensive 
software programming ability and familiarity with modern computer 
architecture. 

Emerson's ELECTRONICS and SPACE DIVISION is located in St 
Louis, Missouri. Historic and cosmopolitan, St Louis is a city that 
boasts many recreational and entertainment opportunities as well 
as a superior standard of living . 

The ELECTRONICS and SPACE DIVISION of Emerson leads the 
industry in quality and innovation . We offer top salaries and 
comprehensive benefits. as well as a superior professional 
environment. To learn more about the many career opportunities at 
E&S, write to 

Manager, Personnel Resources 
Joseph P Williams 

Electronics.-+- Space Division, Emerson Electric Co. 1-c-== EMERSON ELECTRIC CO. 8100 W. Florissant Ave. 
Station 2627 
St. Louis, MO 63136 
Equal Opportunity Employer M / F 

1:Ml:RSON 
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CAREER OPPORTUNITIES 
Design 

Structural Analysis 

• Systems Analysis 
Failure Analysis 

Optics 
Electronic Systems 

Product Assurance 

• Logistics 

• Computer Applications 

•• Finance 

• Planning 

• Adm1n1stration 

Quality Assurance 

Manufacturing 

• Procurement 

•• Cost Estimating 

• Contracts 
Plant Engineering 

• Program Management 
Marketing 
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thought galler!::J 

by Curtis Cannell 

DECIPHER THIS 
CURIOUS LETTER 

Friends Sir, friends 

stand your disposition; 

'I bearing 

a man the world 

is whilst the 

contempt, 

ridicule 

are 

ambitious 

Using eight B's, arrange them so 
that their sum equals 1000. 

Wm. H. Klingner & 
A11oclatei 

PIOPHSIONAl IN0INIIIS 
s,-c1a11,1,. 111 0r., ..... , Le ... Dhtrlct .,.4 Mvolclttel We,. 

Wet.werb, S.wete, s, .... , ... ., ..... ,., 
ti 7 IIOADWAY QUINCY, Ill, dlO'I 

"'-US-WI 

WILD -
-~ ~ _¼Ll:fl_ -c nstrumenl • Monulocturlng Co. Inc 

170 East Klrthom Ave• St. Louis. Mo. 63119 

HerhWeiss 13141 961-2282 

F idd Rcprcw-nt~tive-

I Sverdrup & Parcel 
Bvar*up and Aasoclates, Inc. 

&Xl North 12th Bouleyard 
St Lov+s M,ssou" 6310 1 

• DESIGN 

• PLANNING 

CONSUL TING ENGINEERS 
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Given: A) Three cans of 8, 5, and 3 
pints. 
B) The 8 pint can is full of 
beer. 

By filling, emptying, and refilling the 
three cans, accurately divide the 8 
pints into two equal portions. 

ANSWERS to previous issue's 
graphical _problems. 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEOS 

COM~LETE ENOINEEIING SERVICES 
MUNICIPAL 
INDUSTRIAL 

INSTITUTIONAL 
'333 W, CLAYTON AVE., ST. LOUIS, MO. 

~)~~~~~~'"~!~}~!!!;sine. 
2100 Slate Street Gran.le C,ty llln'IO<s 62040 
8181877 -aOO 

Tile C. W. Jf1f1i■f11 c,.,.., 
Petroleum; Chemical, Oa1ollne 
From Coal and Petrochemical: 

Englneerlng and Ec:onomlc:a 
Procurement and Supe"l•lon 

Jl7 I. UNI It. P.O. le• nH 
11 .... City, ■e . ... (Ill) JII-IHI 
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Soils Concrete Water • Wanewoter A;, 

1113 Fay St. Columbia, Mo. 314-449-2646 
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Engineers Architects Planners 

Booker Associates, Inc. 
1139 Olive St. St. Louis, Mo. 63101 
Lexington, Kentucky Washington, D.C. 

HOWARD NEEDLES 
TAMMEN & BERGENDDFF 

HNTB 
ARCHITECTS ENGINEERS PLANNERS 
OFFICES IN PRINCIPAL u .s CITIES & 
OVERSEAS 1 B05GRANO AVE .. KANSAS 
CITY, MO. 641 OB PH 81 6 474 -4900 



---------feature 

Frustration Cubed 

Rubie's Cube is an innocent-looking, 
three-dimensional puzzle that has tak­
en the world by storm. It was invent­
ed by the Hungarian sculptor, design­
er , and architectural engineer, 
Professor Erno Rubik of the School 
for Commercial Artists in Budapest. 
Once one starts playing with this 
grown-up toy, unexpected things be­
gin to happen. The player becomes 

entranced by the small cube, the 
palms become sweaty, anger and 
confusion set in, and within a couple 
of hours ego loss and resignation are 
complete. 

The Cube . looks like a solid block 
of twenty-seven small cubes ingen­
iously linked so that each layer of 
nine cubes can be rotated about its 
center without the whole thing falling 
apart. Developing an internal mecha-

nism to accomplish this task was a 
feat in itself. The six center pieces are 
attached to the middle by spring-load­
e d spindles, and the eight corner 
pieces and twelve edge pieces have 
plastic flanges which allow the layers 
to turn but prevent them from com­
ing apart. 

Initially, each side of the Cube con­
tains a different color with that color 
being on all nine smaller squares 

which comprise a side. After a few 
turns, the Cube becomes a colorful 
mess that only a handful of bright 
people will ever be able to solve 
unaided. To come to the solution by 
mere guesswork is all but impossible. 
The total number of different patterns 
that this incredible little object is ca­
p ab I e of producing is precisely 
43,252,003,274,489,856,000. Even if 
one could look at the thousand pat-

photos by Greg Gorman 

terns every second it will still take 
over a thousand million years to see 
them all . 

Solution booklets are available now 
with recipe-like instructions on how 
to solve the Cube. This, of course, 
defeats the challenging purpose of 
the puzzle. Some people memorize 
certain strings of moves and are able 
to solve the puzzle in less than two 
minutes. 

It is also possible to take the Cube 
apart using just a screwdriver. If the 
Cube is taken apart and put back to­
gether so that just one piece is back­
wards, it will be impossible to solve 
the puzzle . An unsolvable puzzle 
should be given to every person who 
solves the puzzle by cheating. The 
Shamrock would like everyone to do 
their part in keeping cheaters off the 
streets. 
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---west oft he columns---

by Deann Yotter 

Minorities in 

Engineering 

The College of Engineering at UMC 
has an active program which is 
geared toward seeking out and edu­
cating competent minority engineers. 
This program, which was formally ini­
tiated in 1974, has been developed 
with considerable assistance from en­
gineering industries. 

Undergraduate minority enrollment 
has increased from 38 students in the 
Fall of 1974 to over 100 in the Fall of 
1981 . The program activities are de­
signed to assist the minority student in 
successfully completing the engineer­
ing curriculum. Some of the program 
components include: financial aid, free 
tutoring and counseling, activities to 
assist in adjusting to campus life, semi­
nars and worksho~s designed to im­
prove study skills, and motivational 
activities. 

Scholarships are awarded each year 
to outstanding freshmen and upper­
cl ass minority students. Freshmen 
scholarships are based upon high 
school performance and national test 
scores, and upperclass awards are 
based upon successful academic per­
formance in the engineering program. 
Funds for these scholarship awards 
come entirely from industrial contribu­
tions . Minority engineering scholar­
ships totaling approximately $64,000 
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have been awarded to 45 students, 
15 freshmen and 30 upperclassmen, 
during the 1981-82 year. 

A more detailed annual report for 
the Minority Engineering Program may 
be obtained from the minority Engi­
neering Program Director, College of 
Engineering, University of Missouri-Co­
lumbia 65211 . 

Fellowship 
available to CE 
and AE grads. 

The American Institute of Steel 
Construction, the national organization 
representing the structural steel 
fabricating industry, will be awarding, 
in 1982, a maximum of eight graduate 
study Fellowships of $4,750 each. The 
grants will be awarded to graduate 
civil or architectural engineering stu­
dents proposing a course of study, 
toward an advance degree, related to 
fabricated structural steel. 

A.O. Wilson, Jr., President of A.O, 
Wilson Structural Company, Inc. and 
Chairman of the AISC Committee on 
Education, said that, " The purpose of 

the 1982 Fellowship Award Competi­
tion is to encourage expertise in the 
imaginative use of structural steel for 
bridges and buildings and to motivate 
students toward the pursuit of new 
ideas which will improve the technol­
ogy of steel c_onstruction and benefit 
the nation through lower construc­
tion costs which will provide more 
funds for vital projects." 

To be eligible for the Fellowship 
Awards applicants must be: senior or 
graduate civil or architectural engi­
neering students , accepted by an 
ABET accredited college or university 
offering a graduate structural engi­
neering degree program, and United 
States citizens. 

Fellowships will be awarded on the 
basis of the candidate's proposed 
course of graduate study, scholastic 
achievement, and the recommenda­
tion by the engineering college facul­
ty. 

Applicat ions for fellowships are 
available at the Civil Engineering De­
partment and from the AISC Educa­
tion Foundation, 400 N. Michigan 
Ave., Chicago, Illinois 60611 . The 
deadline for receiving applications is 
February 1, 1982. The names of the 
winners will be announced by Febru­
ary 15, 1982. 



How to pick a company 
International Paper -a company 
that hires more graduating engi­
neers than all other disciplines 
combined -offers some advice 
on one of the toughest decisions 
you'll ever make. 

Look for a real challenge. 
Engineers are most impor­

tant to companies with real 
technical problems to solve. 

At International Paper, 
engineers in every discipline ... 
electrical, chemical, mechani­
cal, industrial, civil, computer 
science, and more ... face chal­
lenges like these in the 1980's: 
How to bring paper mills built 
fifty years ago into compliance 
with tough EPA standards ... 
how to conserve energy in a pro­
cess that's more energy-intensive 
than aluminum ... how to design 
automated packaging systems to 
match the speed of today's pro­
duction lines .. . how to reduce 
waste and squeeze maximum 
value out of an evermore-costly 
fiber resource. 

Tougher clean air and water quality standards 
require innovative approaches. 

You'll be solving some of the 
challenges from the ground up: 
IP is investing more than four 
billion dollars in five years to 
modernize and expand paper 
mills, packaging plants, and 
solid wood products facilities. 
One such project: the world's 
most advanced containerboard 
mill, nearing completion in Lou­
isiana at a cost of $575 million. 

Make sure management is 
technically oriented. 

Engineers do best in compa­
nies where management under­
stands the challenges. 

IP's chairman and chief 
executive officer is a member of 
the National Academy of Engi­
neering. Five of the company's 
seven executive office members 
are engineers. So are many other 
senior management executives 
and many line managers. Man­
agement understands the techni­
cal needs of the businesses, and 
supports the people who contrib­
ute to solutions. 

Try to join an industry leader. 
A company's size and 

strength affects the resources you 
have to work with, the impact 
your work can have, and the 
range of opportunities available 
to you. 

International Paper is near 
the top ten percent of Fortune's 
500 list, with sales of over $5 bil­
lion in 1980. IP makes more 

paper than all of Scan­
dinavia-more than 
any other company in 
the world. We're the 
world's leading pro­
ducer of paper packag­
ing, and a growing force 
in solid wood products. 
IP is also the world's 
largest private owner of 
forestland, with over 
seven million acres. 
Every share of IP stock 

Engineers find important 
challenges at International Paper 

is backed by one-seventh of an 
acre of wholly-owned land. 

Get a good start. 
A new Technical Career Pro­

gram orients you to IP, exposes 
you to the many technical career 
paths available, and helps you 
select successive job assignments 
that match your talents, experi­
ence, and interests with the 
needs of the company. From the 
beginning, both on-the-job and 
formal classroom training help 
you to improve your own abili­
ties and build a rewarding career. 
And you choose your own long­
term direction-a continuing 
and expanding role in science 
and technology or a move into 
managerial ranks. 

Opportunities for top quality 
engineers are available in corpo­
rate engineering operations, our 
two U.S. R&D laboratories, and 
at our many plants and mills 
throughout the country ... from 
Androscoggin, Maine to 
Mobile, Alabama to Gardiner, 
Oregon. 

Check your placement office to see if we will be inter­
viewing on campus ... or send us a letter detailing your 
academic background and career goals. Write to: 
Manager-College Recruiting, Department ESM, 
International Paper Company, 
77 West 45th Street, New York, NY 10036 

l7i:'\ INTERNATIONAL PAPER COMPANY 
~ An equal opportunity employer M/F 



Design and test a part 3000 different ways, 
Before you make it once, 

There's a revolution 
going on in design 
and manufacturing. 

The revolution 
is CAD/CAM ( computer­
aided design and computer­
aided manufacturing). 

Virtually unknown ten 
years ago, CAD/CAM is 
changing every aspect of 
design and manufacturing. But 
many people still think of it simply as a way a 
designer can design a part on a computer screen. 

CAD/CAM goes far beyond that. 
The engineer can model the part on the 

computer in three dimensions. In color. Even put 
two or three parts together on the screen. Then, 
use a computer to analyze the design. And produce a 
finished engineering drawing at the press of a button. 

Instead of trying one or two design solutions, an 
engineer can use the computer to try 3,000 or 4,000. 

But there's more. 
The engineer can calculate on the screen the tool 

path required to machine the part. Then produce the 
numerical-control data tape. Or electronically transfer 
the data directly to the machine to produce the part. 

What once took weeks can now be done in hours. 
That's why CAD/CAM is increasing productivity 

in some industries by 
as much as ten or 
twenty fold. 
General Electric is to­

tally committed to CAD I 
CAM. Committed to using 

CAD/CAM across the board to 
help our engineers in our facto­
ries. And committed to design-
ing and building better and 

better systems. 
CAD/CAM is just one of the 

areas GE is pioneering. We're con­
stantly investigating new technolo­
gies, new materials, and innovative 

applications for existing technologies - in such 
areas as energy sources, microelectronics, aerospace 

systems. 
This all takes talent. Engineering talent. 

If you'd like to know more about engineering op­
portunities at GE, check your Placement Office or 
write to: Engineering, Building 36-504, Schenectady, 
NY12345. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 





Luis Castellanos mines copper 
with software. 

Most copper is found deep under­
ground. But the Bell System's 995 
million miles of copper cable have 
tons of it above and below ground. 
That copper provides vital circuit 
paths to transmit customer voice, 
data and video signals for today's 
Information Age needs. 

And Luis Castellanos, seven 
years out of undergraduate school, 
supervises one of the groups that 
helps Bell System companies "mine" 
all that copper. He works with one of 
the large~t computer hardware ii!nd 
software systems in the world-the 
Tru.nks Integrated Record ~eeping 
System (TIRKS). Every day it 
''mines"the vast Bell network for 
available circuits and equipment. As 
a result of efficient use of network 
facilities, the Bell System saves 
millions by eliminating the need for 
certainpapital expenditures. 

Plus, there's more to TIRKS than 
"mining copper." It also configures 
circuits and assigns components 
needed for each circuit path. That 
allows Bell companies to respond 
faster to customer requests for com­
plex services like video and data 
transmission. Employees are more 
productive too, because Tl RKS 
helps them set up circuits and fore­
cast facility needs. 

Before TIRKS was available, 
keeping track of communications 
circuits and facilities required enor­
mous amounts of paperwork and 
manual calculation. Every day, the 
average Bell System company 
handles orders involving 1500 
circuits and up to 7500 individual 
components associated with them. 
Each detail has to be specified 
and accounted for. 

Now, thanks to people like Luis, 
TIRKS keeps track of all that infor­
mation instantaneously using com7 

puters. Information is up-to-date. It's 
instantly available. And it's more 
accurate. 

According to computer scientists 
like L1,.1is, the benefits from TIRKS 

are just beginning. He believes that, 
as more computer hardware and 
software systems like TIRKS 
interact, new benefits for customers 
may be possible, as well as 
additional productivity increases 
for employees. 

Luis joined Bell Labs with a B.S. 
in computer science from Pratt In­
stitute. Under a company-spon­
sored graduate study program, he 
attended Stevens Institute ofTech­
nology for his M.S. in computer 
science. At the same time, he 
w9rked part-time assuming respon­
sibility for .. a large piece of TIRKS 
software. Working with design 
teams, he gainedyaiuable insight 
from experienced members. Now, 
his tecqnicat performance has 
earned him a promotion to 
supervisor. 

If you're interested in similar 
challenging employment opportun­
. ities at Bell Labs, write: 
Bell Laboratories 
RoQmFj.L-3J-2~8 
600 M(IUntain Avenue 
Murray Hill, New Jersey 07974 
An equp,l <rpportunity employer. 
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The University of Missouri Research 
Reactor (MURR) was built in 1963 at 
a cost of $3.4 million. Since its begin­
ning, it has proven invaluable and the 
University has had a first rate class­
room for students. Students, howev­
er, are not the only people using the 
facility. The reactor assists researchers 
in all academic disciplines related to 
nuclear energy and its applications. 
Scientists are conducting numerous 
experiments day and night with the 
help of MURR's comprehensive sup­
port facilities. 

MURR is the highest powered, 
highest flux university research reactor 
in the U.S. The facility provides in­
tense sources of neutron and gamma 
radiation . Experimenters throughout 
the University system conduct re­
search at the reactor. The facilities are 
also available to other universities, the 
government and industry. 

Because MURR was intended for 
research, it was designed differently 
than power reactors . By using 
Callaway County nuclear power reac­
tor as a comparison, the differences 
are obvious. The Callaway power re­
actor is rated at 3000 MW with a 
core measuring 12 feet high and 14 
ft. in diameter, and operating at 600 
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MURR: 

More Than Just 

degrees F. The research reactor is rat­
ed at 10 MW with a core measuring 
2 ft. high and 1 ft. in diameter and 
operating at 120 degrees F. At 
Callaway the pressure of the primary 

. . . the research continues 24 
hours each day. 

system is 2250 psi. while MURR has 
only 70 psi. These differences are 
only because of the intended uses. 
Callaway needs to efficiently produce 
electricity and MURR needs only to 
produce radiation for experiments. 

The fuels of the two reactors are 
also different. Because the research 
core is relatively small, it needs a 
higher density of Uranium-235. This is 
the substance from which the fission 
power is derived. However, Uranium-
238 is what occurs most often in na­
ture and U-235, an isotope, is found 
in amounts of 0.7% in this substance. 
Power reactors have U-235 enriched 
to 3%, but MURR has it enriched to 
93%. This enrichment is necessary to 
sustain a critical reaction, otherwise 
the high surface to volume ratio of 
the small core would allow an exces-

a Reactor 

by Curt Cannell 

sive number of neutrons to escape, 
thus not sustaining a fission reaction . 

Unlike power reactors, MURR has a 
Beryllium shield encircling the core to 
reflect neutrons inward. Because of 
their size, power reactors do not 
worry about neutrons lost out their 
sides. 

The neutrons cause U-235 to fis­
sion, releasing a total of 10 MW of 
power in the research core. The core 
is cooled by water in the primary sys­
tem and a secondary system dissi­
pates the heat in a wet cooling tower 
outside. The pool also absorbs some 
heat (7%) but acts mainly as a radio­
active shield. 

Cerenkov radiation is the blue glow 
observed around the core during op­
er at ion . Free electrons, travelling 
faster than the speed of light (in wa­
ter) collide with water molecules, 
causing photons to be released in the 
bluish-white wavelength. 

Basically there are five methods of 
using the neutron radiation. These in­
clude a central thimble, a thermal col­
umn, six beam ports, twelve irradia­
tion baskets, and four pneumatic tube 
(P-tube) systems. 

The P-tubes accomodate specimens 
that are 1 inch in diameter and 4 



inches long. The tubes carry the sam­
ples directly into one of four locations 
within the core. Each location has a 
different neutron flux. The highest flux 
in the core is 6x10' 4 neutrons per cm 2 

per second. 
The irradiation baskets are simply 

attached to the outside of the core 
where flux is less but still effective. 

The beam ports are in the berylli­
um shield and are directed radially 
outward to experiment stations on 
the floor of the containment building. 
Beams are used in diffractometers, 
spectrometers, and other sophisticat­
ed devices. 

The variety of research 
projects is amazing. 

The thermal column is used for 
neutron radiographies. Neutrons enter 
the large graphite reflector surround­
ing the core, are slowed, and then di­
rected towards a special photographic 
plate. 

The central thimble allows speci­
mens to be lowered into the center 
of the core via a vertical tube. 

The five methods listed above are 
available because projects require 
varying types of neutron radiation . 
The variety of projects is amazing. In 
the past the facilities have even been 
used to analyze evidence from crimi­
nal trials. Listed in the following para­
graphs are nine major areas of re­
se arch at MURR. A few have 
commercial applications generating in­
come supplying close to half the op­
erating costs. 

Radioisotopes made at the reactor 
are widely used in medicine and in­
dustry to examine internal organs, or 
for radiation treatment. 

Neutron Activation Analysis (NAA) is 
a sensitive method of measuring trace 
amounts (10 micrograms and less) of 
many elements . This technique is 
quite often used in the life sciences, 
environmental technology and natural 
resources to follow chemicals in ani-

cover st□r!::J 

mals or the environment. 
Nuclear Science, Inelastic Scattering 

and Neutron Diffraction all use neu­
trons to examine the nuclear and mo­
lecular structure of atoms in addition 
to their nuclear properties. 

Neutron Properties simply studies 
and clarifies the basic properties of 
neutrons. 

Radiation Effects Applications inves­
tigates the effects produced by irradi­
ating living or non-living materials with 
neutrons, gamma rays, electrons or 
ions. Fatigue studies on radiation­
damaged reactor metals was recently 
studied. Other applications include 
production of hybrid plants. 

Students can become involved 
with MURR. 

Neutron Radiography uses neutrons 
to take pictures, in a manner similar 
to the use of X-rays. Neutron radiog­
raphy complements X-rays by imaging 
materials not contrasted by X-rays. 

Nuclear Engineering uses the reac­
tor facility for research and education. 

Students can become involved with 
MURR in a variety of ways. Nuclear 

FAR LIFT: The blue glow around the core is known as Ceren 
Kov radiation. 

ABOVE: MURR's control room is staffed 24 hours each day by 
trained personnel. 

Engineering is a direct path, but for 
students wanting a less vigorous regi­
men there are classes and part time 
jobs available. 

Nuclear Engineering offers NE301 , 
NE305, NE315 and NE346 for students 
from other engineering fields interest­
ed in basic principles. Mechanical En­
gineering offers MAE300, a problems 
course . Students in this class gain 
practical experience and knowledge 
of real world engineering by designing 
support equipment for the reactor. 

Experience is the best teacher, and 
many students are learning by holding 
full or part time jobs at the reactor. 
Last year, there were 33 graduates 
and 42 undergraduate students work­
ing with reactor services. 

MURR is the highest powered uni­
versity research reactor in the U.S. It 
is world renowned . It is productive. It 
provides vital services; and, although 
the doors close at night and the stu­
dents return home, the research con­
tinues 24 hours each day. 
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by Ron French 

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

Grasping at this opportunity to es­
cape their classroom boredom, this in­
spired, imaginative group discovered 
that St. Patrick's Day was fast ap­
proaching and decided that it would 
be an ideal day for a rest. So they 
declared St. Patrick to be the Patron 
Saint of Engineers through the follow­
ing logic; 

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

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

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

4. Engineers do indeed make 
worm drives. 

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

On March 17, 1903, the entire En­
gineering student body cut classes 
and gathered in front of the Columns 
to celebrate St. Patrick's Day. St. Pat­
rick, himself, made his first official visit 

"St. Patrick is to engineers as 
St. Valentine is to lovers." 

in 1905 and set a precedent by 
knighting his loyal followers. 

Today, that one original day has 
expanded into more than a week of 
activities for students, faculty and 
alumni. Many other colleges and uni­
versities across the nation, sensing a 
good thing, have since adopted the 
UMC tradition, making St. Patrick to 
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Engineers Week-A 79 
Engineers what St. Valentine is to 
lovers." 

The week will start off Saturday, 
March 28, 1982, with the second an­
nual 5000 meter run. The afternoon 
will be highlighted by the ROAD RAL­
LY. Queen candidates will be located 
at each of five check points giving di­
rections and a poker card. Participants 
can win by obtaining the best time 
through the maze or by collecting the 
best poker hand. 

"The length of time between 
vacations was too long." 

Monday will be the day of the tra­
ditional Campus Stunt, judging of the 
beard contestants, and student-faculty 
fun and frolics. 

Everyone looks toward the campus 
stunt committee to provide the mood 
for the week's activities. This year the 
committee will start off St. Pat's 
Week with the Ping-Pong Ball Drop. 
The ping pong balls can be redeemed 
for prizes. 

The beard contest is divided into 
two divisions. The first division is for 
freshmen, sophomores, and juniors; 
the second division consists of 
seniors, graduates, faculty, and staff. 
Cash prizes will be awarded for first 
and second place respectively in each 
division. 

The Student-Faculty Fun and Frolics 
is put on to allow both engineering 
students and faculty to display their 
talents. Participants in the past have 
performed as individual or group acts 
with no limit on size. Past acts have 
included barber shop quartets, vocal 
and instrumental solos, bands and var­
ious comedy acts. 

As the days go by, Engineers' 
Week is getting closer and closer. 
Consequently, the Professor-for-a-Day 
activities are drawing closer also . 
These activities are held on Tuesday 
and Wednesday of Engineers' Week. 

During these two days, hopefully, all 
engineers will have the opportunity to 
listen to someone from industry lec­
ture and answer questions about the 
field with which he is involved. This 
gives the students an opportunity to 
gain a better understanding of what 
engineering is all about through visi­
tors' experience and advice. There 
will be a luncheon on each of these 
days to honor the guest lecturers. 

The Calculator-Slide Rule Contest will 
be held Tuesday. The event consists of 
a calculator contest, nonprogrammable 
and programmable, followed by a slide 
rule contest. Each contest consists of a 
set of problems. The problems will em­
phasize application of common func­
tions found on professional calculators 
along with speed and accuracy. The 
most correct answers at the end of 15 
minutes wins. 

The Queen and her attendants are 
chosen from the women's residences 
on the University campus. A few of 
the things the queen finalists will be 
doing are riding in the parade, helping 
judge the beard contests, and serving 
food at the barbeque. Perhaps the 
biggest event they are involved in is 
the Queen Skits held Wednesday 
evening. Each finalist will put on a 
skit, in conjunction with her living 
unit, which she has prepared. 

"Each Queen' finalist will put 
on a skit." 

This year's celebration will be cli­
maxed with the coronation of the En­
gineering Queen at the St. Pat's Ball 
Saturday evening. The newly 
crowned queen will then represent 
the Engineers' Club for the following 
year. 

The girls will be available for radio 
and TV interviews the week prior to 
and the week of Engineers' Week. 
Also, they will be spending their spare 
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Year Old Mizzou Tradition 
time during Engineers' Week working 
with Engineers in the booths in Electri­
cal Engineering and Engineering selling 
tickets to the Week's events, hats, 
shirts, buttons, etc. 

The barbeque is traditionally one of 
the biggest events in Engineers' 
Week. The attendance, usually be­
tween 400 and 500, includes students, 
their dates, faculty, staff, friends of 
the College of Engineering, and, of 
course, the queen candidates. 

The exact location of the barbeque 
is supposed to be a secret until the 
afternoon of the event, but rumors 
float for some time beforehand. Ru­
mor has it that the event will be held 
at the "Road Apple" this year. 

"The location of the barbeque 
is a secret." 

The food is served by the queen 
candidates, and usually includes bar­
bequed ham or beef on hamburger 
buns, baked beans, potato salad, po­
tato chips, and plenty of the neces­
sary liquid libation. After dinner, musi­
cal entertainment will be provided. 

The Knighting Ceremony is the ol­
dest and most colorful of all the engi­
neering traditions, dating back to 
1905. It is the time St. Pat appears to 
knight all engineers who have given 
an outstanding amount of their time 
to make Engineers' Week possible 
and also to knight those engineers 
who have been active in the school 
of engineering and have worked to 
better the school, be it as a club 
president, a member of a club, or 
just a student. It is truly an honor to 
become a Knight of St. Patrick be­
cause it shows that your colleagues 
respect you and have thought you 
worthy of the honor. The Knighting 
Ceremony is held in the early evening 
on Friday of Engineers' Week. 

At present the requirements for 
knighthood are as follows: 

MAGNA CUM LAUDE 
Four years in Engineers' Club 

and/or technical society, at least 
one year on St. Pat's Board, and 
a minimum of 60 hours of ser­
vice in engineering activities. 
CUM LAUDE 

Three years in Engineers' Club 
and/or technical society, at least 
one year on St. Pat's Board, and 
a minimum of 60 hours of ser­
vice in engineering activities. 
KNIGHT 

A minimum of 40 hours of 
service in engineering activities. 
LADY OF ST. PATRICK 

A minimum of 40 hours of 
service in engineering activities. 
HONORARY KNIGHT 

Any senior who fills out the 
special petition. 
The ceremony itself is both unique 

and impressive. It is held on a special­
ly constructed platform set up beside 
the Engineering Building on the Francis 
Quadrangle. St. Pat arrives, ascends to 
the platform, and at the tap of his 
cane, causes the Blarney Stone to ap­
pear in a cloud of steam. The candi­
dates for knighthood approach the 
platform one by one, kneeling to kiss 
the Blarney stone as St. Patrick 

"It is an honor to become a 
Knight of St. Patrick." 

Knights them with his cane. At the 
conclusion of the ceremony, the engi­
neers present perform the Grand 
Kowtow by kneeling and touching 
their noses to the ground before St. 
Patrick and the Blarney Stone sublime 
in a cloud of steam. 

The Honors Award Banquet should 
draw as many as one thousand peo­
ple for an evening of good food, 
awards, and a speech afterwards. The 
banquet will be held Friday evening. 

During Engineers' Week 1982, engi­
neering units will present laboratory 

exhibits for the public to view. The 
units will be competing for the Dean's 
Trophy which is given for the best 
lab exhibits. 

"The Dean's Trophy is given 
for the best lab exhibits." 

The judges score the exhibits on 
such attributes as originality and inno­
vativeness as well as on the quality 
and quantity of exhibits displayed by 
each unit. 

This year the City of Columbia and 
the UMC College of Engineering are 
once again working together to co­
ordinate a parade that promises to be 
bigger and better than ever. Aside 
from the usual bands and drill teams, 
the parade will include floats, decorat­
ed cars, motorcyclists, clowns, St. Pat­
rick himself, the five Queen finalists, 
and several surprise stunts. 

On the last Saturday of Engineers' 
Week, the annual Green Tea will be 
held in the Chancellor's home on the 
Francis Quadrangle from 2:00 to 4:00 
p.m. The event is open to students, 
faculty, alumni, honor award guests, 
and friends of the College of Engi­
neering. The Green Tea is sponsored 
by Engineers' Club and is given with 
the aid of the faculty wives, and engi­
neering students. Usually attending the 
tea are the Queen Candidates, the 
Chancellor, the President of the Uni­
versity and his wife, Dean Kimel and 
his wife, and Dean Morgan and his 
wife in addition to many students and 
their dates or spouses. 

Engineers' Week will climax with 
the crowning of the Queen at the St. 
Pat's Ball on Saturday night, April 3. 
The Ball will be held at the Tiger Ho­
tel Ballroom. St. Patrick will appear for 
the crowning at 10:30 p.m. Tickets 
may be purchased the week before 
in the Engineering Building or at the 
door the night of the Ball. ERIN GO 
BRAGH!!!!! 
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How to pick a company 
International Paper -a company 
that hires more graduating engi­
neers than all other disciplines 
combined - offers some advice 
on one of the toughest decisions 
you'll ever make. 

Look for a real challenge. 
Engineers are most impor­

tant to companies with real 
technical problems to solve. 

At International Paper, 
engineers in every discipline ... 
electrical, chemical, mechani­
cal, industrial, civil, computer 
science, and more ... face chal­
lenges like these in the 1980's: 
How to bring paper mills built 
fifty years ago into compliance 
with tough EPA standards .. . 
how to conserve energy in a pro­
cess that's more energy-intensive 
than aluminum ... how to design 
automated packaging systems to 
match the speed of today's pro­
duction lines ... how to reduce 
waste and squeeze maximum 
value out of an evermore-costly 
fiber resource. 

Tougher clean air and water quality standards 
require innovative approaches. 

You'll be solving some of the 
challenges from the ground up: 
IP is investing more than four 
billion dollars in five years to 
modernize and expand paper 
mills, packaging plants, and 
solid wood products facilities. 
One such project: the world's 
most advanced containerboard 
mill, nearing completion in Lou­
isiana at a cost of $57 5 million. 

Make sure management is 
technically oriented. 

Engineers do best in compa­
nies where management under­
stands the challenges. 

IP's chairman and chief 
executive officer is a member of 
the National Academy of Engi­
neering. Five of the company's 
seven executive office members 
are engineers. So are many other 
senior management executives 
and many line managers. Man­
agement understands the techni­
cal needs of the businesses, and 
supports the people who contrib­
ute to solutions. 

Try to join an industry leader. 
A company's size and 

strength affects the resources you 
have to work with, the impact 
your work can have, and the 
range of opportunities available 
to you. 

International Paper is near 
the top ten percent of Fortune's 
500 list, with sales of over $5 bil­
lion in 1980. IP makes more 

paper than all of Scan­
dinavia-more than 
any other company in 
the world. We're the 
world's leading pro­
ducer of paper packag­
ing, and a growing force 
in solid wood products. 
IP is also the world's 
largest private owner of 
forestland, with over 
seven million acres. 
Every share of IP stock 

Engineers find important 
challenges at International Paper. 

is backed by one-seventh of an 
acre of wholly-owned land. 

Get a good start. 
A new Technical Career Pro­

gram orients you to IP, exposes 
you to the many technical career 
paths available, and helps you 
select successive job assignments 
that match your talents, experi­
ence, and interests with the 
needs of the company. From the 
beginning, both on-the-job and 
formal classroom training help 
you to improve your own abili­
ties and build a rewarding career. 
And you choose your own long­
term direction-a continuing 
and expanding role in science 
and technology or a move into 
managerial ranks. 

Opportunities for top quality 
engineers are available in corpo­
rate engineering operations, our 
two U.S. R&D laboratories, and 
at our many plants and mills 
throughout the country .. . from 
Androscoggin, Maine to 
Mobile, Alabama to Gardiner, 
Oregon. 

Check your placement office to see if we will be inter­
viewing on campus ... or send us a letter detailing your 
academic background and career goals. Write to: 
Manager-College Recruiting, Department ESM, 
International Paper Company, 
77 West 45th Street, New York, NY 10036 

/'ii:\ INTERNATIONAL PAPER COMPANY 
W An equal opportunity employer M/F 



-----conversation 

the SHAMROCK talks to Dr. Meyer 

Dr. Walter Meyer has been a member of the 
UMC faculty since 1972. This month, he talks 
with Conversation about his job as a professor 
and chairman of the Nuclear Engineering De­
partment. 

by Linda Peterson 

Conversation: Dr. Meyer, could you 
tell us your background and how you 
became a professor? 
Dr. Meyer: I graduated in 1958 from 
Oregon State University with a de­
gree in chemical engineering. After I 
received my Ph.d in 1964, I went to 
work in the nuclear engineering de­
partment at Kansas State University 
where Dean Kimel was the head of 
the department. I was made an asso­
ciate professor in 1966 and a full pro­
fessor in 1968. I came to the Universi­
ty of Missouri-Columbia in 1972 as a 
professor and chair of the nuclear en­
gineering department. 
Conversation: Would you tell us your 
teaching responsibilities? 
Dr. Meyer: I teach Engineering 306 
and 346. I also lecture in Engineering 
17 and Physics 12. 

Conversation: Would you explain to 
us about the graduate and undergrad­
uate programs in nuclear engineering? 
Dr. Meyer: The undergraduate em­
phasis areas are technical electives 
taken in the chemical, electrical, and 
mechanical engineering departments, 
and also in the physics, chemistry, 
and agriculture departments. The 
graduate program has several compo­
nents including health physics and 
medical physics. There is also an op­
tion program which is a specific de­
gree program approved by the state. 
Other degree areas are hospital 
equipment and development and 
power reactor. 
Conversation : Would you describe 
your administrative and public rela­
tions work for the department? 
Dr. Meyer: My work is mainly public 

information - letting the people know 
the realities of nuclear energy. I am a 
member of the American Nuclear So­
ciety, which provides education and 
research on peaceful uses of nuclear 
power. We have no relations with 
nuclear weapons. 
Conversation: Could you tell us about 
the research going on now at UMC? 
Dr. Meyer: We have received a grant 
from McDonnell-Douglas for fusion 
energy research. In the summer of 
1980 we located three large, 
superconducting magnets. These 
magnets are unique because of their 
size. We are now constructing and 
testing a system for research. UMC is 
very fortunate to have this opportuni­
ty and the funds to carry on this re­
search. 
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SHAMROCK's Directory of 

by Jackie Fallert 

Engineer's Club 

The Engineer's Club at the Universi­
ty of Missouri-Columbia was founded 
in 1903. It was the first Engineer's 
Club on any campus in the U.S. It is 
now in its 78th year and is continuing 
to grow as each year passes. 

Throughout its history, the UMC 
Engineer's Club has sought to im­
prove the quality of UMC engineers 
by providing speakers from industry, 
field trips, social events including 
raquetball parties, skating parties (roll­
er and ice, when possible), Bar-B-Q's 
and picnics, and softball and football 
games. The Engineer's Club is pre­
dominantly a social organization and 
there is a $4 fee per academic year 
to cover party expenses. 

The other major task of the Engi­
neer's Club is to plan and coordinate 
the main engineering event of the 
year-St. Pat's Week. To do this, we 
enlist the help of fellow engineers 
and form a St. Pat's Board consisting 
of chairmen of various committees in­
volved in making St. Pat's Week a 
success. 

Engineering Graduate Student 
Association 

The primary objective of the Engi­
neering Graduate Student Association 
is to enhance communication among 
administrators, faculty, and graduate 
students within the College of Engi­
neering, and to properly represent 
the interests of engineering graduate 
students from all disciplines in decision 
making processes. To facilitate the ac­
complishment of this objective, mem­
bership has been established on many 
key College of Engineering commit­
tees. 

Membership in the EGSA is auto­
matically available to every engineer­
ing graduate student. There are no 
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membership fees. Anyone interested 
in participating in this organization 
may contact Steve Dunagan, Room 
0030 Engr. 

Engineering Student Council 

The Engineering Student Council has 
been established as a means of pro­
moting student identification with the 
College of Engineering, improving stu­
dent faculty relationships, and evaluat­
ing matters related to the College of 
Engineering. 

The student council recommends 
students for membership on divisional 
faculty committees. They also recom­
mend the budgetary allocation of in­
come from the student activity fee 
for purposes of programs and activi­
ties within the College of Engineering. 

One such program is the Graduat­
ing Seniors Recognition Convocation 
which is held at the end of each Fall 
and Winter semester. The convoca­
tion was inaugurated several years 
ago by the engineering student body 
whose members felt that a more per­
sonal recognition of their achieve­
ments as graduating seniors was more 
desirable. 

Missouri Shamrock 

The Missouri SHAMROCK is the 
College of Engineering student maga­
zine. It is published twice a semester 
and gives students the chance to 
write about something which interests 
them, not their teachers. 

There are no regular meetings, 
though we try to meet once a month 
(watch for signs). Activities include 
photo assignments, selling ads to local 
businesses, working with layout, and, 
of course, writing. Anyone interested 
in participating in this exclusive organi­
zation may contact any of the staff 
members listed on page 3. 

Society of Women Engineers 

The Society of Women Engineers is 
a professional organization that is as­
sociated with a national chapter. It 
meets once a month, and the meet­
ings usually consist of a short business 
meeting followed by a guest speaker. 

SWE also sponsors a Christmas par­
ty every December. Last year it was 
held at Assistant Dean Morgan's 
house and proved to be a good time 
for all. 

As a new project this year, SWE 
sponsored a Career Day where re­
presentatives from industry came in 
and participated on panels answering 
questions on such subjects as plant 
trips, resume writing, interviewing 
techniques, taking the EIT and PE ex­
ams, summer and CO-OP jobs, and 
career goals. 

Elections for new officers will be 
held at the April meeting. It is very 
important that we have a good 
turnout for this meeting. Women in­
terested in running for office will be 
asked to give a short speech stating 
why they would like the office they 
are petitioning for. 

The SWE spring banquet will be 
held in April. Awards for the most ac­
tive member and a $100 scholarship 
will be presented at that time. 

Applications for membership are still 
being accepted - so stop by the 
Dean's office and pick one up - or 
call Susan Fleming at 875-4403 and 
get involved with SWE, it's a lot of 
fun! P.S.-Guys are welcome too! 

American Society of 
Agricultural Engineers 

The American Society of Agricultur­
al Engineers is an organization of agri­
cultural engineering majors. Its pur­
pose is to promote interests, 
education, and fellowship among stu-
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Engineering Organizations 
dents of agricultural engineering. 

Activities of recent past years in­
clude lab exhibits during Engineering 
Week, restoration of antique farm 
equipment, participation in antique 
tractor pulls, hayrides, parades, con­
struction of a model bridge for the 
Missouri Highway Department, an an­
nual banquet, and trips to state, re­
gional, and national meetings. 

Meetings are held on the second 
and fourth Tuesday of each month. 
The annual national dues are ten dol­
lars. Two dollar local club dues are 
requested for all members after one 
year of membership. Anyone interest­
ed in more information about the 
club is encouraged to contact any of 
the Agricultural Engineering faculty or 
any of the club members. 

Alpha Epsilon 

The Alpha Epsilon Honor Society 
functions to give recognition to those 
agricultural engineers showing qualities 
of good character and scholarship, 
and to encourage and support im­
provements in the Agricultural Engi­
neering profession . Members are 
elected from juniors whose cumula­
tive GPA is in the upper quarter of 
their class in the College of Engineer­
ing and seniors whose GPA is in the 
upper third of their class in the Col­
lege of Engineering. The initiation fee 
is $10. 

American Society of Civil 
Engineers 

ASCE is the student chapter of the 
American Society of Civil Engineers, 
the oldest professional engineering So­
ciety . Members are students and 
graduate students enrolled in the De­
partment of Civil Engineering, but 
meetings are open and all faculty, stu­
dents and interested persons are en-

couraged to attend. 
The purpose of the organization is 

to promote a spirit of congeniality be­
tween its members, provide an op­
portunity for students and faculty to 
become aquainted on a social basis, 
and aquaint members with the civil 
engineering profession. Meetings are 
held the first Monday of each month 
where a program is presented on a 
topic of interest to civil engineers. 

Dues to the society are four dollars 
per school year with freshmen and 
fifth year members being exempted. 
Any student joining after his or her 
sophomore year is required to pay 
back dues with the maximum paid by 
a member being twelve dollars. 

Eta Kappa Nu 

Eta Kappa Nu (HKN) is the electrical 
engineering honor society. The nation­
al organization exists primarily to con­
fer honors upon outstanding electrical 
engineers and organizations, as well 
as to encourage and to improve the 
quality of electrical engineering stu­
dents, teachers, and professionals . 
The university branch, Iota Chapter, 
also has as its goals to provide a set­
ting for exceptional EE students to 
meet in a non-competitive atmo­
sphere, to become better acquainted 
with the faculty, and to perform ser­
vices for the department, college, and 
community. 

Each year HKN selects the out­
standing EE professor through a stu­
dent vote, and the outstanding EE 
sophomore through an application 
and interview process. These awards 
are presented at the annual honors 
banquet during Engineers Week. The 
winning student receives a HP-41C 
calculator donated by Hewlitt-Packard. 

Initial selection for membership is 
based on grade point average. The 
cutoffs are expected to be about 3.0 

for seniors and 3.3 for juniors. Mem­
bers of the chapter also consider a 
candidate's character and activities 
before electing him. Invitations will be 
sent out this year by early February; if 
you are not invited and think you 
may qualify, contact us at that time. 
Lifetime dues are currently $36, which 
includes national and local fees. 

Officers are elected after initiation 
each semester. The vice-president be­
comes the president, and new offi­
cers are elected to fill the positions of 
vice-president, recording secretary, 
corresponding secretary, and treasur­
er. 

Iota Chapter can be contacted 
through the mailbox in room 203 of 
the EE Building, or through our advi­
sor, Dr. Robert Combs, 209 EE, 882-
7382. 

Alpha Pi Mu 

Alpha Pi Mu is the industrial engi­
neering honor society, whose main 
purpose is to recognize outstanding IE 
students. Applications for admission 
are sent to those IE students in the 
top one-third of the senior class and 
the top one-fifth of the junior class 
who have a GPA of 3.0 or better. 
There are no dues, but a one-time 
initiation fee is required . Meetings are 
held on the first Monday of every 
month. 

American Institute of Industrial 
Engineers 

The American Institute of Industrial 
Engineers (AllE) is a professional orga­
nization open to any full-time student 
pursuing an engineering degree. The 
membership dues of $10, collected 
annually, makes a member eligible to 
receive the Industrial Engineering mag­
azine. 

(cont. on page 12) 
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------feature------
(cont. from page 11) 

The UMC Chapter meets monthly 
featuring guest speakers from either 
the faculty or industry. The exposure 
to industry is enhanced by at least 
one plant trip each year. In addition, 
two picnics each year are organized 
to promote the social interaction of 
students and faculty. The two main 
projects sponsored by AIIE are: stu­
dent advisement during pre-registra­
tion and a booth set up in conjunc­
tion with Engineers' Week. 

American Society of 
Mechanical Engineers 

The American Society of Mechani­
cal Engineers (ASME) student section is 
a technical organization open to all 
engineering students. The primary 
goals of the Society are the advance­
ment of mechanical engineering and 
promotion of professional awareness 
and fellowship. Monthly meetings fea­
ture speakers from industry who dis­
cuss topics and applications in me­
chanical engineering. The Society also 
conducts design and paper competi­
tions. Other activities of the student 
section include picnics and field trips. 
Currently, there are 124 student 
members. The yearly dues are eight 
dollars which include a subscription to 
Mechanical Engineering magazine and 
coupons that can be redeemed for 
technical papers. 

American Society for Metals 

American Society for Metals (ASM) 
is a professional organization with Dr. 
A. Krawitz as faculty advisor for the 
student chapter. 

The Society is formed for the ex­
clusive purpose of advancing scienti­
fic, engineering and technical knowl­
edge with respect to the 
manufacture, processing, selection, 
understanding and use of metals and 
other engineering materials. 

The student chapter sponsors field 
trips to producers and users of metals 
and also sponsors weekly materials 
seminars. 

Student membership fees are $7 
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per year which includes monthly is­
sues of Metal Progress magazine. 

Pi Tau Sigma 

Pi Tau Sigma is the National Honor­
ary Mechanical Engineering Fraternity 
and is a member of the Association 
of College Honor Societies. The Mis­
souri Epsilon chapter at the University 
of Missouri-Columbia received its 
charter in 1925. 

The purpose of Pi Tau Sigma is to 
foster the high ideals of the engineer­
ing profession, to stimulate interest in 
departmental activities, to promote 
the mutual professional welfare of its 
members, and to develop in students 
of mechanical engineering the 
attributes necessary for effective lead­
ership. 

Criteria for membership is based on 

academic rank, year in school, and 
character. The top one fourth of the 
junior class and the top one third of 
the senior class are eligible for mem­
bership. New members are selected 
twice a year at the beginning of each 
semester. Lifetime membership dues 
are 35 dollars. 

Activities of Pi Tau Sigma include 
smokers for new pledges, get­
togethers with faculty members, and 
a spring banquet. Each pledge is also 
required to make a key which is the 
insignia of the fraternity. During Engi­
neers' Week, the Missouri Epsilon 
chapter awards Mark's Handbook to 
the outstanding sophomore at the 
Honors Awards Banquet. 

For further information, contact Dr. 
William L. Carson, faculty advisor, at 
882-8268. 

(cont. on page 21) 



------feature 
American Society of Mechanical 

Engineers 

ASME Meeting Dates: 
Tuesday, February 23 
Wednesday, March 24 
Wednesday, April 21 

A field trip and spring picnic will be 
decided on by the members. 

Society of Women Engineers 

For Engineers Week SWE will spon­
sor the Engineering King contest. Any 
male engineering student interested in 
running can pick up a form from the 
SWE mailbox in the Dean's office. All 
nominees will be interviewed, and the 
remaining finalists will be asked to 
give a skit during Engineers Week. All 
engineers will then have the chance 
to vote for the candidate of their 
choice. 

Consulting Engineer\ Lo-nd Surveyor\ 

Se-w~r Wo1er Roods Subdivi\iom 

Testing Loborotory 

Soih Concrete Wafer • Wmt~water Air 
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(./,.,,,._._,, ol Manu1':Jc1uttng Co. Inc 
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• ,LANNING 
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club plans 
Eta Kappa Nu 

Eta Kappa Nu (HKN) plans to con­
duct an election for the Outstanding 
EE Professor this semester. We will 
also be taking applications and inter­
viewing candidates for the Outstand­
ing EE Sophomore, who will receive a 
HP-41C calculator donated by Hewlitt­
Packard. Both of these awards will be 
presented at the annual honors ban­
quet during Engineers Week. An addi­
tional service project or social event 
is being planned for the semester. 

American Society of Civil 
Engineers 

Service project - surveying Little 
League baseball diamonds in Colum­
bia. 
Spring Picnic 
Engineer's Week: model span contest 
drafting contest 
surveying competition 

Complete Engineering Services 

ZURHEIDE-HERRMANN INC. 
CONSUtTING ENGINEERS-ARCHITECTS 

4333w Clayton Ave. St. Louis, Mo. &3110 314-652'6805 

2100s1111es1,_1 G,an,111C,1y llhnoosll20t0 
111e,en-1<l00 

HOWARD NEEOLEB 
TAMMEN & BERGENOOFF 

HNTB 
ARCHITECTS ENGINEERS PLANNERS 
OFFICES IN PRINCIPAL U.S CITIES & 
OVERSEAS 1 B05GRANO AVE .KANSAS 
CITY. MO 641 OB PH B16 474-4900 

American Nuclear Society 

Every spring a student conference 
is held for the members of the Mid­
west Region of the American Nuclear 
Society. This year the UMC student 
Chapter will host that conference. 
The purpose of the meeting is to give 
undergraduate and graduate students 
from more than 20 midwestern 
schools the opportunity to present 
papers on their research topics in var­
ious areas of nuclear engineering. The 
conference is scheduled for Friday 
and Saturday, April 2nd & 3rd. There 
will be a mixer on Thursday, April 1st 
to acquaint the visiting students with 
MU and Columbia. Anyone interested 
in attending the conference may con­
tact the Nuclear Engineering Depart­
ment. 

American Society of Agricultural 
Engineers 

Activities currently planned for the 
winter semester include the annual 
banquet, club T-shirts, a trip to the 
regional meeting, and participation in 
Engineering Week lab exhibits and pa­
rade. 

TIit C. "· tftfli■ftl c •• ,.., 
Petroleum; Chemical, Qa101lne 
From Coal and Petrochemical: 

EnglnHrlng and Economlc:a 
Procurem•nt and Supe"l1lon 

JU I, llr4 II, 
..... Cffy, ••• 

f.O, IH nH 
ft. (Ill) Jl,_ltll 

Engineers Architects Planners 

Booker Associates, Inc. 
1139 Olive St. St. Louis, Mo. 63101 
Lexington, Kentucky Washington, D.C. 
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American know-how is alive 
and well ... and creating career 
opportunities every day at 
Rockwell International. 



The Space Shuttle orbiter and 
main engines. 

Valves for the largest gas 
transmission project in North 
America. 

Axles for half of America's 
heavy-duty truck fleet. 

Digital color weather radar. 
The list goes on and on. And 

behind every one of these advanced 
technology projects: 

American know-how at Rockwell 
International. 

We've made it our policy to work 
at the leading edge of technology. In 
our four main business areas -
Aerospace, Electronics (Commercial 
and Defense), Automotive, General 
Industries -we create technologies 

in everything from supersonic aircraft 
and million-mile truck axles to 
sophisticated offset printing presses 
and avionics for the next generation 
of jetliners. 

That's American know-how at its 
best. And to keep it growing, we 
need America's best engineers and 
scientists . . . capable of developing, 
applying and innovatively managing 
technology for many of the world's 
unprecedented challenges. 

And that means unprecedented 
opportunities for you. 

We provide everything you'd 
expect from a leading 
high-technology company: a package 
of benefits including in-house 
education as well as tuition 

reimbursement for advanced studies. 
We'll soon be on campus (and 

campuses all over America) to recruit 
engineering graduates for hundreds of 
positions we have available. We're 
looking for Electrical, Mechanical, 
Industrial, Aerospace, Civil and 
Chemical Engineers, plus Computer 
Science, Physics and Chemistry 
graduates. 

Check your Campus Placement 
Office for details. 

Then arrange for an interview 
with the Rockwell recruiter on your 
campus. 

American know-how is alive and 
well at Rockwell International. 

And you can help us keep it that way. 

We've put the right engineering and manufacturing teams together with the 
right management, and then added a dose of something unique to this 
country : good old American know-how. 

Equal Opportunity Employer M IF 

Rockwell International 
... where science gets down to business 

Automotive/ Aerospace 
Electronics /General Industries 



------feature-----­

SNUPPS, or Standardized Nuclear Unit 
Power Plant Systems. The units are 
designed to withstand the worst pos­
sible environmental conditions that 
could be encountered at any of the 
respective locations. 

The site is located on a plateau 
near the Missouri River and is among 
seventy locations in four stated 
originally considered. It covers 7200 
acres 5000 of which have been 
turned over to the Missouri Depart­
ment of Conservation for develop­
ment as a Wildlife Management Area. 

The attention to detail in planning, 
design, and construction has, and 
continues to be, intense. The plant 
has been equipped with many redun­
dant protective devices and systems 
designed to prevent or quickly har­
ness possible problems that may arise 
during the operating life of the plant. 
This "defense-in-depth" concept em­
ploys extreme measures to ensure 

(cont. on µg 17) 
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photos by Mike Foster 

UE's 
by Mike Foster 

With warnings of the end of fossil 
fuel abundance coming with ever 
greater frequency, man has had to 
make plans for the future. One such 
plan is the use of nuclear means to 
generate electric power. 

That plan is being implemented in 
Missouri by Union Electric Company 
of St. Louis. Construction progresses 
steadily at their Callaway Power Plant 
facility located approximately 30 miles 
east of Columbia near Fulton. 

The plant consists of two identical 
generating units each capable of pro­
ducing 1150 MW of power. Only 
one unit is being built at this time 
however, construction for the second 
unit has been suspended indefinitely. 

The design of the generating units 
is shared with units in two other loca­
tions, southeastern Kansas and upstate 
New York. They are all termed 



------feature-----­
callaway power plant 
that accidents don't have a chance to 
occur. 

The plant generates electricity by 
first heating water and turning it into 
steam which is then expanded in a 
turbine which shares its shaft with a 
generator which turns and produces 
electric power. This in turn is then 
distributed to the consumer. All steam 
power plants operate in this fashion. 
The Callaway plant uses the con­
trolled splitting of uranium atoms to 
heat water to make steam. The trans­
fer of heat from the reactor vessel to 
the turbines is facilitated by three dis-

Only one unit is being built at 
this time 

tinct piping loops. The transfer medi­
um is water. The first of the three 
loops circulates around the reactor 
vessel itself gaining heat from the ura­
nium-splitting or fission occuring in­
side. A tremendous amount of heat is 
being added to this primary loop but 
it does not turn to steam because it is 
being maintained at a pressure of 
2250 pounds per square inch. This 
pressurizing allows the water to re­
main a fluid so that it can be pumped 
through the loop. The next, or secon­
dary loop, receives heat from the first 
loop in heat exchangers called Steam 
Generators. The steam produced here 
is then directed to the first of four 
turbines. The first turbine is a high­
pressure unit and the remaining three 
units are all low-pressure units. The 
steam performs useful work turning 
the bank of turbines which share their 
common shaft with an 1150 MW 
generator. This shaft is 210 feet long 
and had to be transferred to the site 
via the Missouri River on barges. 
Once the steam has been expanded, 

it is then pumped through a condens­
er where the third and final loop 
flows. This final loop removes heat 
from the turbine loop and allows the 
steam to become water so that it can 
be pumped through the loop once 
more. The heat removed is then car­
ried by the final loop to the cooling 
tower , a 550-foot tall hyperbolic­
shaped structure. Here, the water is 

passed over a system of baffles and 
allowed to fall in a collecting pool at 
the bottom of the tower. The shape 
of the tower creates a natural draft 
which aids in the cooling process. 
This is the only point where fluid is 
allowed to escape in the entire cycle. 
It is estimated that approximately 
three per cent of the water in this fi­
nal loop is lost through evaporation. 
Make-up water is purified at a plant 
at the nearby Missouri River and then 
pumped the 4½ mile distance to be 
added to the third loop. When the 
plant goes "on line", which is expect­
ed in October 1982, this process will 
proceed continuously. While all this 
activity is designed to churn the 
plant's turbines, the desired result is 
the turning of the generator. As the 
generator turns, the current produced 
is then conducted to the switchyard 
where it will branch into the plant's 

The shape of the tower cre­
ates a natural draft 

two main 345kV distribution lines. It 
becomes obvious that producing elec­
tricity for our modern society is a 
large and complicated process. In­
deed, the construction itself has been 
a huge undertaking. On a typical day, 
3500 people can be found at the site 
performing a variety of functions nec­
essary for the smooth execution of 
the construction project. 

The decision to build the Callaway 
Plant was made by Union Electric in 
response to projected electric power 
needs that will exist in Missouri in the 
near future. 

OPPOSITE: Top-The reactor containment building. 
Bottom-Condensers which olid in the steam cycle. 
LEFT: The pl.tnt cooling tower. 
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SET YOUit SIGHTS ON THE COMPANY 
THAT SETS THE STfiNDfiitDS 

The ELECTRONICS and SPACE DIVISION of Emerson Electric Co. 
Broad-based in product line. International in scope and influence. 
An innovator ... setting the standards that others will follow for 
years to come. The ELECTRONICS and SPACE DIVISION is involv­
ed in the design and manufacture of high-technology armament 
and electronic systems. Its products include specialized radar, 
automatic test systems, airborne armament systems, missile 
launching and guidance systems. The ELECTRONICS and SPACE 
DIVISION is also involved in the optical field, and has extensive 
software programming ability and familiarity with modern computer 
architecture. 

Emerson's ELECTRONICS and SPACE DIVISION is located in St. 
Louis, Missouri. Historic and cosmopolitan, St. Louis is a city that 
boasts many recreational and entertainment opportunities as well 
as a superior standard of living. 

The ELECTRONICS and SPACE DIVISION of Emerson leads the 
industry in quality and innovation. We offer top salaries and 
comprehensive benefits, as well as a superior professional 
environment. To learn more about the many career opportunities at 
E&S, write to: 

Manager, Personnel Resources 
Joseph P Williams 

Electronics..+- Space Division, Emerson Electric Co. 1:1::; ::::ii EMERSON ELECTRIC CO. 
8100 W. Florissant Ave. 
Station 2627 
SI. Louis, MO 63136 
Equal Opportunity Employer M/ F 
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CAREER OPPORTUNITIES 
Design 

Structural Analysis 
e Systems Analysis 

Failure Analysis 
Optics 
Electronic Systems 

Product Assurance 
Logistics 

• Computer Applications 

Finance 
Planning 

Adm1n1strat1on 

Oual,ty Assurance 

Manufacturing 

Procurement 

Cost Est1mat1ng 

Contracts 
Plant Eng,neering 

Program Management 
Marketing 



--------news-------

accreditation team visits UMC 
by Jeffrey L. Scruggs 

Last semester, UMC's College of 

Engineering was visited by an accredi­

tation team from the Accreditation 

Board for Engineering and Technology 

(ABET). The team from ABET spent a 

few days looking over the various de­

partments in Engineering trying to de­

termine if UMC met the standards for 

accreditation. 

ABET was formed because the var­

ious professional societies, such as IEEE 

and ASME, felt that there was a need 

for a group which made sure that en­

gineering colleges taught a minimum 
cirriculum. ABET periodically sends ac­

creditation teams to all engineering 

colleges to see if they should be 

accredited. These teams are made up 

of a team leader, and a member 

ABET sends teams to all engi­
neering colleges. 

from each discipline whose degree 

program is being evaluated. In other 

words, an eletrical engineer will be 

part of the team if the EE department 

is being examined. 

While the accreditation team is 

here, each member goes to his spe­

cific department and talks to all the 

faculty there, and as many students 

as he can. They also examine the 

physical equipment that each depart­

ment has, whether it be the labs or 

the classroom. In addition, they look 

over the textbooks being used in 

classes, and examples of student 

work from those classes. 

Each team member looks at a 
specific department. 

The team leader does not look at a 

department, but most of the time 

roams the campus examining the sup­

port facilities such as the library and 

the computer facilities. He also will 

talk to the physics, math, chemistry, 

and arts and science departments. In 

order to be accredited not only must 

the engineering cirriculum be up to 

standards, but also the cirriculum of 

the various support groups. 
The accreditation team normally 

spends about two days on campus, 

but lots of work was done before 

they got to campus. Each department 

had to submit prior to the visit two 

volumes of material on their pro­

grams. Volume I consists of statistical 

data on their program covering not 

only classes but also professors, and 

students. Volume II explains in detail 

the programs which are offered by 

the department. Also, each depart­

ment must collect the textbooks and 

student work which will be examined 
during the visit. 

Accreditation is not meant to rank 

schools as to how good they are, in­

stead it is a measure of whether the 

school met the minimum standards 

set by ABET. UMC is currently 

accredited for all its degree programs. 

This is very important in Missouri, be­

cause now to be a professional engi­

neer you must be a graduate of an 
ABET accredited school. 

Accreditation is not meant to 
rank schools. 

In March, UMC will get a copy of 

the official preliminary accreditation 

report. If UMC does not agree with 

the findings of this report, it can then 

appeal the report. Then next summer 

the ABET board meets and decides 

upon the accreditation of the schools 

visited that year, and Mizzou should 
be informed of their accreditation 

next fall. 
The writer would like to thank Dr. 

John C. Lysen who provided much of 

the information which went into this 

story. 

Missouri SHAMROCK page 19 



The 
Challen 

In today's complex 
technological society it 
takes exceptional planning 
and engineering to build a 
better tomorrow. The Corps of 
Engineers' dedicated civilian 
professionals ... engineers, 
planners and environmen­
talists, biologists , economists, 
landscape architects . .. are 
working on a variety of jobs in 
a variety of places in the U.S. 
and overseas to improve and 
protect the quality of life for all 
citizens. We plan, design, 
construct and operate water 
resource projects, build and 
improve our nation's ports and 
harbors, build hospitals and 
housing projects for the 
Defense Department. The 

development 
of these projects 
must be carefully balanced 
with the preservation of our 
natural environment. The 
balance is precarious, the 
challenge extreme. As a 
civilian employee with the 
Corps of Engineers you will be 
joining an organization that 
believes people are our most 
important asset. People who 
respond to a challenge with 
commitment, skill and 
innovation. You can help us 
meet the challenge. Ask us 
and we'll tell you more about a 
career with the Corps 
of Engineers. 

US Army Corps 
of Engineers 
An Affirmative Action 
Equal Opportunity Employer 

Corps of Engineers 
Department of the Army 
Washington, D.C. 20314 
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American Nuclear Society 
The American Nuclear Society's 

purpose is to make students and the 
public familiar with energy and nucle­
ar power. All students in the Nuclear 
Engineering Department are affiliated 
with the ANS student branch and are 
encouraged to acquire membership in 
the national organization. Weekly 
seminars are scheduled throughout 
the school year. They provide an op­
portunity for students to present their 
research topic and results. In addition, 
speakers are frequently invited to 
seminar{ to address current interest is­
sues and developments in nuclear en­
gineering and related topics. Student 
conferences are held every spring in 
each of the regional divisions to offer 
students from different colleges the 
opportunity to meet and discuss re­
search work. Other efforts include 
the dissemination of information 
about energy and/ or nuclear power 
through presentations of the "Citi­
zen's Workshop on Energy and the 
Environment", through information 
booths at fairs, etc. and other activi­
ties. 

Organizations not listed: Society of 
Black Engineers,Tau Beta Pi, American 
Institute of Chemical Engineers, Chi 
Epsilon, Associated General Contrac­
tors, Institute of Electrical and Elec­
tronic Engineers, Society of Auto­
motive Engineers. 
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The ideas 
you develop 
now 

When you start designing as a 
profession, you'll find the transformation 
of an idea into a functioning assembly or 
finished product requires lots of help ... 
provided by good reliable components, 
and by good people, too. 

At TRW, we can supply a great many of 
the resources you'll eventually need. 
TRW's Electronic Components Group are only produces over 300 product l_ines to help 
make your designs into realities-from 

■ ■ basic resistors, capacitors and inductors the beg1nn1ng to state-of-the-art se,:ni-conductors, 
• • • motors, optoelectronic devices, 

fiber optic connectors and LSI circuits. 

But more than products, TRW consists of 
hardworking, helpful people who will be 
ready to assist you in fulfilling your ideas. 
And one day, your ideas may even take 
shape at TRW, should you become a 
member of the TRW team. 

For more information contact : 

TRW ELECTRONIC COMPONENTS GROUP 
DIVISIONS OF TRW INC. 
5725 East River Road• Chicago, Illinois 60631 
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the road to tenure 
by Amy Werner 

Most students attending a university 
want to improve their knowledge. 
The knowledge they seek is provided 
by the professors who have that spe­
cial teaching quality. The professors 
here at UMC are very good at im­
parting knowledge, and they are very 
special. Each UMC professor had to 
go through a thorough selection and 
promotion procedure before receiving 
the title of "professor". 

All professors started at the bottom 
like all of us. After receiving a B.S. or 
B.A. they continue• on for a M.S. or 
M.A., and then attain a Ph.D. Once 
an instructor has a Ph.D. he/she is 
usually hired as an Assistant Professor. 
Some general characteristics of an As­
sistant professors are that they must 
have the highest degree in their field 
or demonstrate equivalent profession­
al competence. This will be demon­
strated by outstanding academic work 
or recommendations from their pro­
fessors or professional superiors. The 
Assistant Professors should be inter­
ested in teaching and working with 
students. Research should also be of 
great importance and be continually 
updated. 

Professors should have a 
record of research accomplish­
ments 

The next step is Associate Profes­
sor. The Associate Professor must 
demonstrate his ability as a teacher to 
fellow professors and students. He 
should have a proven record of ac­
complishments in research with a defi­
nite promise of continued growth. 
This proof may be established 
through published articles in technical 
journals, research grants awarded to 
him by agencies and a desire by stu-

dents to work with him. He demon­
strates an interest in student organiza­
tions within his particular field, and 
has served on departmental study 
committees and as a member of col­
lege or University committees. 

The candidate for Professor must 
have established a deep interest in 
teaching. He must also have a consis­
tent record of publication, demon­
strating valuable aspects of his re­
se arch. He should attract top 
graduate students, and have pro­
duced a number of M.S. and Ph.D. 
candidates whose research has been 
published. He must be recognized for 
his technical contributions. As a pro­
fessor candidate, he should have or­
ganized and presented lectures to 
Universities and technical organiza­
tions. He must have served as an ad­
visor for students and student organi­
zations . In assuming the title of 
"Professor", he should have excelled 

in scholarly achievements, social and 
educational service and as a teacher. 

For promotions, all candidates must 
meet three criteria. One is effective­
ness as a teacher and activities con­
nected with improvements of teach­
ing are evaluated. Secondly, scholarly 
achievement, research publications, 
and external grant acquisition are re­
viewed; and thirdly, service to Univer­
sity, community, state and nation in­
cluding committee assignments and 
extension activity are noted. After all 
three criteria are considered the most 
important consideration is by the de­
partment chairman, since he is re­
sponsible for assuring the quality of 
the department. 

One other form of promotion is 
tenure. Tenure is permanent employ­
ment in a position as a professional. 
When tenure is to be granted at the 
rank of Assistant Professor the candi­
date must have served satisfactorily in 
departmental assignments, an, ,hould 

. . . administrators realize that 
competent instructors are in­
dispensible 

qualify for promotion to rank of As­
sociate Professor within five years. His 
capabilities should place him on par 
with those of his rank. If tenure is to 
be granted to either an Associate Pro­
fessor or Professor, there should be 
every assurance that their contribu­
tions will continue. 

Without this promotion system, 
there would be few incentives for 
our teachers to improve our educa­
tion system. 

Although research is the primary 
purpose of a university, administrators 
realize that competent _ instructors are 
indispensible. 

Missouri SHAMROCK page 23 



---west oft he columns---

Rah! For the Engineers 

PROCLAMATION 
ST A TE OF MISSOURI 

WHEREAS, the growth of modern 
civilization and its development to its 
present high state has been achieved 
through the knowledge and efforts of 
many groups and professions, but 
none has contributed more to this 
progress than has the engineering 
profession; and 

WHEREAS, engineering has been 
the key to our progress, a vital factor 
in the development of our mighty in­
dustrial machines, our beautiful cities, 
our transportation and communication 

, systems, and our better public health, 
and is playing a vital role in solving 
our energy and pollution problems; 
and 

WHEREAS, it is desirable that all 
segments of the American community 
become informed of the contributions 
of the engineering profession to our 
well-being, in order to better under­
stand the interrelation of the various 
professions, sciences, arts, and trades, 
and also in order to encourage young 
people to train for engineering ca­
reers; and 

WHEREAS, it is fitting and proper 
that due recognition be given to the 

Tentative Schedule 

Engineers Week 1982 

men and women of the engineering 
profession who, through their pio­
neering efforts, have brought these 
many benefits to our American way 
of life; and 

WHEREAS, this being the seventy­
ninth anniversary of St. Pat's Week, 
originally founded as Engineers' Week 
on the Columbia campus of the Uni­
versity of Missouri in the year 1903: 

We proclaim the week of March 
28th to be 

ST. PAT'S WEEK 
and call upon the residents of this 
community to acknowledge and give 
proper recognition and honor to the 
engineers of Missouri and of America 
who have earned the plaudits and 
everlasting thanks of this grateful na­
tion. 

University of Missouri-Corumbia 

9:00 a.m: , 
1:00 p.m. 

10:30 a.m. 

7:00 p.m. 
7:30 p.m. 

All Day 
11~45 a.m. 
3:30 p.ni) 

All Day 
11:45 a.m. 
8:00 p.m. 

4:00 p.m. 
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turda March 27 
5000 Meter Ru 
Road Rally 

Monday, March 29 
Campus Stunt -
Francis Quadrangle'i 
Beard Contest 
Student-Faculty Fun & Frolics 

Tuesday, March 30 
Professor-for-a-Day 1 

Luncheon 
Calculator . Contes 

ednesda March 31 
Professor-for-a-Day 
Luncheon 
Queen Skits 

Thursday, April 1 
Engineers' Bar-B-Q- Road 
Apple 

1;00 p. 
5;00p. 

6:oo p.m. 
6:45 p.m. 
6:30-9:30 p.m. 

Friday, April 2 
Alumni Regist 
Knighting ;Y:::--
Francis qu~+ r~!'lg ~ 
Honor Award 'Reception 
Honor Award Banquet 
Lab Exhibits - EJectrical Engi­
neering & Engineering Bldgs. 

9:00-12:00 noon 
9:00-3:00 p,m. 

Saturday, April 3 . 
Alumni registration 
Lab Exhibits 
Engineerjpg 10:00 a. 

10:30 a .. 
1(f301. 

12:30 p.m. 
2:~4:00,p:m. 

9:00 p.m.-1:00 a.m. 

Alumni 8u 
Alul'llhi W 
Tour 
Alumni Luncheon 
Green Tea - Chancellor's 
Residence 
St. Pat's Ball- Tiger Hotel 
Ballroom (Coronation at 
10:30 p.m.) 



Graduate 
to a higher challenge. 
Texas Instruments. 

For years you've been 
proving to your pro­
fessors just how good 
you are. Now it's time 
to prove it to yourself. 

With a higher 
challenge. With 
Texas Instruments. 

Prove yourself where innovation's 
the rule, not the exception. 

As a matter of corporate policy, TI has 
built-in budgets for new, innovative ideas. 
If you have a revolutionary concept that 
deserves to be put to the test, the money's 
there. 

That's just part of the TI challenge. 
Prove yourself in the world's "hot" 
technologies. 

No technology is hotter, or more 
fantastic, than microelectronics. And no 
company is hotter in it than TI. 

Example: The TI 59 handheld calcula­
tor has more than twice the primary mem­
ory capacity of the three-ton computers of 
the 1950s. 

And look at these 
credentials. TI is: 
• The world's leading 

supplier of 
semiconductors. 

• The inventor of the 
integrated circuit, the 
micro_processor, and 
the !lllcrocomputer. 

• The inventor of the handheld electronic 
calculator, and the LCD digital watch. 

• The designer and producer of the most 
complex MOS chip. 

• The inventor of single-chip solid-state 
voice synthesis. 

• The largest producer of microelectronic 
memory products. 

• The world leader in Very Large Scale 
Integration. 

• The primary supplier of airborne radars 
to the U.S. defense program. 

• The leading developer and producer of 
infrared and laser systems. 

• The world's foremost geophysical survey 
company. 

Prove to yourself where you have 
the freedom to grow. 

Because TI is like many companies in 
one, you have the opportunity to move 

Q:lp/right© 19BO, Texas Instruments lnco,i:orated 

laterally from one specialty to another as 
well as move up. With­
out changing jobs. 

Tl's advanced sys­
tem for lateral career 
mobility lets you move 
up faster. Because the 
freedom to move side­
ways is the best way to 

compare technologies and define career 
goals early on. 

The frequently published TI Job Of portunity Bulletin lists openings at 
al TI facilities and gives TI people first 
crack at them. 
Prove yourself where it counts. 

TI has been acclaimed as one of 
America's best-managed companies 
because we've stayed young and vital 
while growing big. 

One major reason for our high energy 
is our move-up environment. New people 

don't get buried at the 
bottom of a pecking 
order. So if you get a 
good idea your first 
week on the1·ob, it 
gets heard. nd you 
get rewarded. 

At TI, you get 
every chance to show what you can do. 
And prove what you deserve. 

Prove yourself in an international 
company. 

TI has hometowns in 19 countries on six 
continents. You'll find manufacturing in 
Singapore, Dallas, Tokyo, Nice, Buenos Aires, 
and many other cities around the globe. 

TI has hometowns to match your 
lifestyle. No matter where you call home. 
From New England to Texas to California. 
Texas Instruments is interested in 
graduates from the following 
specialties: 
• Electronics Engineering 
• Electrical Engineering 
• Mechanical Engineering 
• Computer Science 

(Software/Hardware) 
• Industrial Engineering 
• Materials Science 
• Solid-State Physics 
• Engineering Physics 
• Engineering Science 
• Metallurgy 
• Metallurgical Engineering 
• Chemical Engineering 
• Chemistry 
• Mathematics 
• Plastics Engineering 
• Manufacturmg Engineering Technology 
• Geology/Geophysics 

Campus Interviews 
TI Consumer Products 
Group 

From calculators to 
home computers, 
electronic learning 
aids and more. 

TI Finance and 
Accounting 

For group, division, 
corporate staff or 
multinational. 

Tl Digital Systems Group 
A leader in getting 
the computer closer 
to the problem 
through distributed 
logic and memory. 

Tl Equipment Group 
Electro-Optics, 
Radar and Digital 
Systems, Missile and 
Ordnance. 

Tl Facilities Planning 
and Engineering 

Responsible for 
facilities necessary 
for manufacturing 
and testing Tl products. 

TI Information Systems 
and Services 

State-of-the-art com­
puter systems and 
services to Tl's 
worldwide operat ion. 

Tl Materials and 
Controls Group 

A world leader in 
engineered materials 
systems and indus­
trial controls. 

Geophysical Service Inc. 
A world leader in the 
search for oil. 

TI Semiconductor Group 
Semiconductor com­
ponents, materials 
and technology. 

TI Corporate Research, 
Development and 
Engineering 

Pioneering the 
technologies required 
by present and future 
business opportunities. 

TEXAS INSTRUMENTS 
INCORPORATED 

An equal opportunity employer M/F 



thought galler!:J 
1) 
By using four straight lines of equal 
length, divide a square so that the re­
s u It in g pieces, when properly 
rearranged, will form five separate 
congruent squares. 
2) 
In the addition problem below, each 
letter represents a different digit. 
What number does each letter repre­
sent? 

3) 

AX 
+XB 
ABX 

In the multiplication problem below, 
each letter represents a different digit. 
What number does each letter repre­
sent? 
HINT: DDD=111xD 

=37x3xD 

A 
x CB 

ED 
GF 

DOD 

4) 
Eight cards are on a table in the rela­
tive positions shown below. Given 
the following conditions, what is their 
arrangement? 

1) Every Ace borders on a 
King 

2) Every King borders on a 
Queen 

3) Every Queen borders on a 
Jack 

4) No Queen borders on an 
Ace 

5) There are 2 Aces (A) 
2 Kings (K) 
2 Queens (Q) 
2 Jacks (J) 

Your Career in Excellence 

Your career and the pursuit of engineering excellence are 
priorities at Black & Veatch. We provide a setting rich with 
opportunities for personal growth and career advancement 
in all areas of engineering. You will be working with an 
experienced team of engineering, architectural, and tech­
nical experts who maintain the high standards that have 
made us one of the nation's leading consulting engineer­
ing firms. 

If professional achievement and engineering excellence 
are part of your career goals, explore your future at Black & 
Veatch. Write: Black & Veatch, Cindy Sommer, P.O. Box 
8405, Dept. 282, Kansas City, Missouri 64114; or call 
(913) 967-2841. 

~Black & veat:cn 
~ Consulting Engineers 

An Equal Opportunity Employer M/ F 

by Curt Cannell 
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© Eastman Kodak Company, 1982 

oustop 
• no~ 

youmay 
short circuit 

• your career m 
electronics. 

At Kodak, 
photography relies 
upon electronics. So does 
blood-chemistry analysis, 
microfilm storage and retriev­
al, copying/duplicating, and 
quality control in color printing. 

This diversity means we have a 
broad range of career opportunities for 
electrical/electronics engineers. 

And, since Kodak introduces a new 
or improved product every three work­
ing days, our needs are growing rapidly. 
So rapidly that Kodak is already one 

of the nation's 
top companies 

when it comes to 
sales of electronics­

related equipment. If 
you're interested in the 

challenge, diversity, and 
potential for steady career 

advancement you'll find at Kodak, see a 
Kodak recruiter on your campus. 
Or send your resume to: 
Personnel Resources, NI 
Eastman Kodak Company, , , . 
Rochester, NY 14650. 

Kodak. The right place. The right time. 

An equal opportunity employer manufacturing photographic products, fibers , plastics, chemicals, and electronic equipment. Plants in Rochester, N.Y.; 
Kingsport, Tenn.; Windsor, Colo.; Loogview, Tex.; Columbia, S.C.; Batesville, Ark.; and a sales force all over the U.S. 



Is it an electric car that runs on 
gasoline, 

or a gasoline car that runs on 
electricity? 

4-CYLIND 
GASOL 

It's both. 

PROPULSION BATTERY 

It's a hybrid car being developed by General 
Electric for the Department ot Energy. It's powered by 
both a gasoline engine and an electric motor. 

This car runs part of the time on gasoline, part 
of the time on batteries, and combines both power 
sources when needed. 

The electric motor will be used primarily for 
speeds from zero to 30 mph, and the gasoline engine 
for most highway driving. When you need extra power 
for passing, the electric motor automatically kicks in to 
boost the power. 

The key to the operation of this vehicle is a 
GE-designed microcomputer. This computer, about 
the size of a cigar box, continually receives signals from 
more than three dozen sensors, measuring all the 
functions of the vehicle. .... 

The microcomputer takes this information and 
determines the amount of power needed to meet the 
driver's command when he presses on the accelerator 
or brake pedal. It then decides when to turn power on 

or off and when to switch 
from gasoline engine to elec­

tric motor. It blends in each power 
source so smoothlv that there is no 

jumping or jerking. , 
The result is a car that gives big engine 

performance and small-engine fuel economy. It's 
estimated that gas consumption will be cut in half. 

The hvbrid car could well be the wave of the future 
in personal transportation. 

Looking for new and practical solutions to 
transportation problems is just one example of research 
in progress at GE. We're constantly investigating new 
technologies, new materials, and innovative applica­
tions for existing technologies-in such areas as energy 
sources. motors and drives, aerospace systems. 

This takes talent-engineering talent-not just 
in research and development, but in design and manu­
facturing. application and sales. 

If you'd like to know more about engineering 
opportunities at GE, check your Placement Office 
or write to: Engineering, Building 36-504, Schenec­
tady, NY 12 :,41;. 

GENERAL. ELECTRIC 

An F.quJI Opportunity Employer 





Theideas 
you develop 
now 

When you start designing as a 
profession, you'll find the transformation 
of an idea into a functioning assembly or 
finished product requires lots of help ... 
provided by good reliable components, 
and by good people, too. 

At TRW, we can supply a great many of 
the resources you'll eventually need. 

I TRW's Electronic Components Group are on y produces over ~00 product l_i~es to help 
make your designs into reaht1es-from 

h b ■ ■ basic resistors, capacitors and inductors t e eg1nn1ng to state-of-the-art se~i-conductors, 
• • • motors, optoelectronic devices, 

fiber optic connectors and LSI circuits. 

But more than products, TRW consists of 
hardworking, helpful people who will be 
ready to assist you in fulfilling your ideas. 
And one day, your ideas may even take 
shape at TRW, should you become a 
member of the TRW team. 

For more information contact: 

TRW ELECTRONIC COMPONENTS GROUP 
DIVISIONS OF TRW INC. 

5725 East River Road • Chicago, Illinois 60631 
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Engineers' Week 1982 

From March 26 
through April 3, engi­
neers proved that 
they could do much 
more than study. 
Starting with the 5000 · 
meter run ... 

(Photo's by UMC College of Engineering) 



-----C□ver stor~ 

. . . and, don't forget, the 
First Annual Softball Tour­
nament - congratulations 
Mech. E's! 

(Photo's by UMC College 'of Engineering) 
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_____ cover story 

Photo by Greg Gorman 

ERINt■: 

From Booth sales, the 
infamous Ping-Pong 
Ball Drop, and Queen 
Julianne Koonse, to 
the Bar-B-Q, the Engi­
neering Parade 
(ASCE's winning float), 
and the Queen Skits. 
It was a busy 10 days! 
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------feature 
Video Games: 
by Scott Courtney 

To say that video games are be­
coming popular these days would be 
the biggest understatement since 
Noah called the weather bureau and 
got a prediction of light drizzle! The 
enormous growth of the video ar­
cade industry is nothing short of phe­
nomenal. But what is perhaps even 
more amazing is what's inside the 
games themselves. What is it that 
makes them tick (and beep and hum 
and sometimes even talk)? 

Although video games come in an 
astonishing variety of styles and game 
formats, nearly all are built around 
the same basic plan. The common 
denominator for all the games cur­
rently produced is that each contains 
what amounts to a small computer. 

In fact, many video games are de­
signed around the same microproces­
sors often found in personal comput­
ers (although some have special chips 
that are custom-made by or for the 
game company). As shown in Figure 
1, the architecture of a 
microprocessor-controlled video game 
and that of a small personal computer 
are nearly identical. The primary dif-

. . . each contains what 
amounts to a small computer. 

ference between the two systems is 
the type of l/O (input/output) they 
perform. Computers have keyboards, 
disk drives, and printers, whereas 
games have joystick controllers, steer­
ing wheels, and sound synthesizers. 
Both systems use a video monitor to 
display information and pictures for 
the user, although the games' moni­
tors are usually more sophisticated 
and of higher quality. 

As shown in the diagram, the prin­
ciple components of a typical video 

page 8 Missouri SHAMROCK 

The inside story 
game are the CPU, RAM, ROM, and 
l/O. The CPU, or Central Processing 
Unit, consists of a microprocessor and 
its associated timing and control cir­
cuitry. The CPU performs all neces­
sary arithmetic operations, such as 
computing the angle of a blast from 
your laser or photon torpedo, and 
performs the data-transfer operations 
necessary for displaying the game's 
status and action on the video screen. 
Because of its importance, the CPU is 
often considered the "heart" of the 
system. 

Input/output, or l/O, includes all of 
the circuits necessary for communica­
tion between the player and the 
game. Commands are received from 
the player through Input, interpreted 
and executed by the CPU, and the 
results communicated back to the 
player via the Output section. For ex­
ample, suppose you are playing a 
spacewar game. You press a button 
marked "FIRE" to tell the CPU that 
you want to take a pot shot at an 
alien ship. The CPU then computes 
the angle, speed, and trajectory of 

your "missile" - Wham! You got him! 
Then the CPU sends to the video dis­
play circuitry the data necessary to 
display your missile's flight, and to 
make a suitable cloud of "space de­
bris" where that nasty alien used to 
be. At the same time, the CPU adds 
points to your score, tells the sound 
generator to make an explosion noise, 
and goes to work figuring out what 
action the remaining aliens are going 
to take. 

As you can see, the CPU is kept 
quite busy. In fact, many of the 

The CPU is often considered 
the "heart" of the system. 

newer games actually have two 
microprocessors that share the work, 
each one being responsible for certain 
functions. 

The other sections, RAM and ROM, 
make up the game's memory. ROM, 
short for Read-Only Memory, is the 
portion of memory that contains the 
master program for the game. If the 

Figure 1: TYPICAL VIDEO GAME 
BLOCK DIAGRAM 

RANDOM 
ACCESS 
MEMORY 

SOUND 
GENERATOR 

OUTPUT 

INPUT 
PLAYER 
CONTROLSi--------' 

CPU DATA 

READ­
ONLY 

MEMORY 

VIDEO 
DISPLAY 

RAM 

VIDEO 
CONTROL 

UNIT 

INTENSITY 
RED 
BLUE 
GRN 

TIM I NG 

TO VIDEO MONITOR~ 



------feature------
CPU is the system's heart, then the 
program in ROM is undoubtedly its 
brain. ROM is so crucial to the sys­
tem, in fact, that a given circuit can 
actually be made to play many differ­
ent types of games just by changing 
the program ROM. This allows cheap 
production of foreign-language ver­
sions of popular games, and also per­
mits a manufacturer to use one stan­
dard circuit board in several different 
games. 

RAM, or Random Access Memory, 
is used by the CPU to store data of a 
more or less temporary nature, such 
as results of calculations and player's 
scores. Another section of RAM is 
used for storing the binary codes for 
the images that are displayed on the 
video screen. Unlike ROM, the RAM 
can be both read from and written to 
by the CPU. However, all the data in 
RAM is lost when the circuit's power 
is turned off; the program in ROM, 
on the other hand, is always retained 
whether the power is on or off. 

One of the most important func­
tions performed by the circuitry in a 
video game is the translation of 
screen-data (colors, brightness, and 
the like) stored in RAM into a form 
suitable for display on a color CRT 
(Cathode-Ray Tube). In order to un­
derstand this process, it is first neces­
sary to know a little about how the 
video display itself works. 

A typical video monitor uses a 
technique known as raster scanning 
to display pictures on a CRT. In raster 
scanning, the phosphor-coated face 
of the CRT is passed over or 
"scanned" by a narrow beam of 
electrons. The beam sweeps across 
the tube from left to right at high 
speed, while simultaneously scanning 
from top to bottom at a much lower 
speed. The net result of this process 
is that closely-spaced horizontal lines 
are traced over the entire face of the 
CRT, as shown in Figure 2. By varying 
the intensity of the electron beam 
and hence the brightness of each 
spot on the screen, any given image 
may be produced. 

Figure 2: Diagram of the face of a CRT, showing scan lines (solid) and retrace lines (dashed). Size is 
exaggerated. 

Color is added by using a CRT that 
has three electron beams. The face of 
the tube is specially constructed so 
that one beam produces red light, the 
second produces green, and the third 
beam creates blue. By varying the rel­
ative intensity of the three beams, an 
infinite variety of colors can be dis­
played, since our eyes blend the 
three discrete colors into one. 

But the image on the screen is 
composed of analog, or continuously 
variable, data. How does the CPU 
store the data in RAM? The answer is 
that the screen is broken up into tiny 

More bits can represent a 
greater variety of colors. 

points of light called pixels. The entire 
screen is divided into lines, and each 
line consists of the same number of 
pixels. The total number of pixels is 
therefore equal to the number of 
pixels per line times the number of 
lines. The number of pixels deter­
mines how detailed an image on the 
screen can be - the more pixels, the 
better the quality of the image pro­
duced. 

Since each pixel is scanned by 
three electron beams, the brightness 
levels of which can be varied inde­
pendently, each pixel will require 
three binary numbers, representing its 
three brightness levels, to be stored 
in RAM. The number of binary digits 
(bits) needed for each pixel is deter­
mined by how many different bright­
ness-color combinations we wish to 
allow. Obviously, more bits can re­
present a greater variety of colors, 
but only at the expense of needing 
extra storage space. 

The relative intensity of the three 
beams of electrons determines the 
color of any given pixel, while their 
total magnitude determines the bright­
ness of that pixel. To illustrate, let's 
assume that each of our beams is to 
have eight brightness levels, and that 
each level is assigned a number from 
0 (beam off, or black) to 7 (beam 
fully on, or maximum intensity for this 
beam). Thus, one shade of blue-green 
might be represented by the code 
(Red, Blue, Green) = (0,3,3). Note that 
red is "off", while blue and green are 
assigned equal intensities. Now sup­
pose we wish to increase the bright­
ness of this pixel, without changing its 
color. We can do this by simply mul-

(cont. on Pg. 18) 
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SET YOUit SIGHTS ON THE COMPANY 
THAT SE IS THE STfiNDfiitDS 

The ELECTRONICS and SPACE DIVISION of Emerson Electric Co . 
Broad-based in product line. International in scope and influence. 
An innovator . setting the standards that others will follow for 
years to come. The ELECTRONICS and SPACE DIVISION is involv­
ed in the design and manufacture of high-technology armament 
and electronic systems . Its products include specialized radar , 
automatic test systems , airborne armament systems , miss i le 
launching and guidance systems . The ELECTRONICS and SPACE 
DIVISION is also involved in the optical field. and has extensive 
software programming ability and familiarity with modern computer 
architecture. 

Emerson 's ELECTRONICS and SPACE DIVISION is located in St. 
Louis , Missouri . Historic and cosmopolitan . St . Louis is a city that 
boasts many recreational and entertainment opportunities as well 
as a superior standard of living . 

The ELECTRONICS and SPACE DIVISION of Emerson leads the 
industry in quality and innovation . We offer top salaries and 
comprehensive benefits . as well as a superior professional 
environment. To learn more about the many career opportunities at 
E&S, write to 

Manager, Personnel Resources 
Joseph P Williams 

Electronics~ Space Division, Emerson Electric Co. I:==~ EMERSON ELECTRIC CO. 
8100 W. Florissant Ave. 
Station 2627 
St. Louis, MO 63136 
Equal Opportunity Employer M / F 

l:Ml:FISCN 

CAREER OPPORTUNITIES 

•• Design 

• St ructural Analysis 

•• • • e Systems Analysis 

• Failure Analysis 

• • • Optics 

• Elec tronic Syste ms 

•• Pr oduct Assu ran ce 

• e Log isti cs 

• e Compu ter Appl1cat1ons 

e • Finance 

•• e Planning 

• Adm1n 1s trat1on 

•• Quality As su rance 

•• Manufacturing 

• Procurement 

•• Cost Estimatin g 

• Contracts 

•• Pl an t Engineering 

••• • Program Management 

••• Marketing 



conversation 
Dr. E.J. Charlson, a native Missourian, 

talks with conversation about his teach­

ing and work experiences as professor in 

Electrical Engineering. 

by Vicky Reinheimer 

Conversation: Dr. Charlson, where did you attend college, 
and what was your specific field of study? 
Dr. Charlson: I started college at the University of Missouri­
Rolla in 1956, and I graduated with a B.S. in electrical engi­
neering in 1960. Then, I went to Carnegie Melon University, 
where I received my M.S. in 1961 and my Ph.D. in 1964. I 
specialized in solid state electronics, or integrated circuits. 
Conversation: Why did you decide to go into electrical en­
gineering? 
Dr. Charlson: I think the primary influence was my father. 
He was a superintendent of a power plant in Monroe City, 
and he was very interested in electronics. I had an interest 
in power until I learned about transistors, and I got hooked 
on them. 
Conversation: Did you work in industry before you began 
teaching? 
Dr. Charlson: Yes, my first job in industry was in the sum­
mer of 1959 for Westinghouse in Baltimore. We were still 
using germanium transistors, the early variety, so I basically 
started when this field was evolving. In fact, my first jobs 
included converting tube circuits to solid state circuits at 
Westinghouse. 
Conversation: Why did you choose to teach in Columbia? 
Dr. Charlson: Since I was born in Hannibal, Missouri and 
grew up in Monroe City, the area had some attraction be­
cause of location. Also, from a more practical point of 
view, my type of work relates to a large number of other 
disciplines, and Columbia offers more availability of this in­
terdisciplinary work than Rolla. 
Conversation: What kind of research do you do in the solid 
state labs? 
Dr. Charlson: Most of the work that we have done in the 
past has been experimental. We spent most of our time 
trying to develop the technology associated with the fabri­
cation of certain devices. More recently, however, we have 
been doing some theoretical work, mostly in the area of 
device modeling, trying to work out the mathematical de­
tails of certain device operations and trying to predict how 
devices can be improved. 
Conversation: What courses do you teach at the Universi­
ty? 
Dr. Charlson: Normally, I teach courses that are the back­
bone of solid state, like EE 235, Physical Electronics, and EE 
333, Semiconductor Device Analysis. Also, I helped originate 
the 400 sequence, designing EE 444 and EE 446 when I first 
came here. When I started teaching the control course, EE 

206, about three years ago, I hadn't done any formal con­
trol work in this area for about twenty years, so I had to 
dig quite a bit the first semester. Since then, I've really en­
joyed it. I have had some interest in it, because I work with 
instruments, and feedback is a primary tool in instrumenta­
tion. 
Conversation: Of all the classes you've taught, which is 
your favorite? 
Dr. Charlson: That is a difficult question for me because 
I've taught many classes and many students in the past 18 
years. I enjoy the type of class that requires me to use a 
little intuition in explaining rather complex phenomena, so I 
enjoy 235, especially the first part, which is modern physics. 
It's interesting to try to explain modern physics to engi­
neers. Almost every time, I seem to teach it a little differ­
ently. 
Conversation: Have you noticed a change in students and 
their interests over the years since you've been teaching? 
Dr. Charlson: Yes, I have, but it's a subtle change. When I 
first arrived, students were very quiet and very easy to get 
to do things. You could almost go to the point of abusing 
them. Of course, you try to avoid that. But they seemed 
very flexible, and we worked them very hard. In the later 
60's, an era of independence and people wanting to take 
control of their lives earlier, it was more difficult to commu­
nicate with the students. There was a degradation of pur­
pose. The Vietnam War had something to do with that, no 
doubt. But in the last five years, it seems we're going back 
into that early era; students seem more serious and more 
industrious. They tend to have many jobs, which you didn't 
see ten years ago. Students seem more demanding of their 
teachers, which makes teaching a little more difficult, but 
more interesting. I really think it's a change in the right di­
rection . 

(Cont. on Pg. 16) 
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Captain Hopper "was the 
third programmer on the first 
national scale, digital computer 
in the United States, and she 
has been coping with them 
ever since." Introduction; Dean 
W.R. Kimel 

"The reason I like that introduction 
is that it gives me an opportunity to 
remind you that the first large scale, 
digital computer in the United States 
was a Navy computer, operated by a 
Navy crew during World War II. And 
I find lately I have to remind people 
of that, because there's been a ten­
dency on the part of a certain junior 
service to try and claim credit for 
those early computers. And just re­
member, they didn't exist yet. 

"If you're wondering why I kept 
my cap on, I had a reason for that, 
too. This is my identifier. I hope all of 
you know that every record in a 
computer must have an identifier. 
That's so you know where to put it 
and how to find it again. But those 
identifiers have to be understood 
both by the person who originally 
puts it on the record, and the person 
who later looks at the record. And 
that's where I've been having trouble 
with my identitier. Because I go wan­
dering around airports and people 
come up to me and say 'When's the 
next plane leave for Houston?' 

"Until now, we've built hardware 
and put programs on it and we've to­
tally failed to look at the underlying 
thing, which is the flow of informa­
tion through any company, organiza­
tion, activity or what have you. What 
we should be doing is looking at that 
information flow, the underlying thing, 
and then selecting the computers to 
implement that information flow. Now 
in order to do that, of course, one of 
the first things we'll need to know is 
something about the value of the in-

formation we're processing, because 
we'll want to put our best computers 
on the most valuable information. 

"It's close to eight years now, I've 
been asking people how they valued 
their information. I've gotten the 
finest assortment of blank stares you 
ever saw in your life. I even thought 
that I might find out how they were 
assigning priorities on their computer 
systems. Boy, did that go flat fast. I 
found out how the priority is as­
signed. The top priority goes to the 
senior squeaky-wheel, not to the 
most valuable information. People 
even questioned that there was a dif­
ference in the value of information. 

"Which is the more valuable piece 
of information? And what are our cri­
teria? I've mentioned three possible 
criteria: The time in which you have 
to act, the number of lives affected, 
the number of dollars. I think there's 
a fourth one, and I don't know how 
to quantify it yet: The importance of 
that piece of information in making 
decisions. We've done no research 
on the value of information, not even 
comparative value within an organiza­
tion. 

"Leadership is not just the job 
of the top man, it's the job of 
everyone." 

"We have failed to look at the val­
ue of the information we're process­
ing. Now, it's going to make a tre­
mendous difference in the future, 
because the amount of information 
we're processing and the amount of 
information in our information system 
is increasing steadily. At the same 
time everybody's demanding more 
rapid access to that information, they 
want it faster and faster. So we've 
got a pretty big job ahead of us, and 
those two concepts are in conflict. I 
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Hardware, software, 

finally made up a couple of curves. 
Now I have no numbers to put on 
these because the research has not 
been done yet. We haven't done the 
research on the value of information. 

"The value of the information 
about an event goes up quite sharply 
immediately after the event. But the 
further you get away from the event 
in time, the more the value of that in­
formation levels off. Eventually, either 
you don't need it anymore or its re­
placed by a new piece of informa­
tion. 

"The cost of collecting information 
is very low at the time of the event. 
The further you get away from it in 
time the more it costs you to collect 

more information, and the more it 
costs you to store it and maintain it. 

"Now, there's a crossover point. 
Beyond that point its costing us more 
to keep that information in the sys­
tem than its worth to us. That's the 
point at which it should be gotten 
out of the system. But because we 
have not looked at the value of the 
information and the cost of the infor­
mation we don't know where it is, 
and so we leave stuff in our files for­
ever, and our systems are getting 
bogged down in dead information. 

"We haven't even looked at the 
cost of having incorrect information in 
a system. 

"We have not been looking at the 
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people 
data. Yet we've talked for 30 years 
about data processing and all we've 
thought about was the processing, 
the hardware and the software, and 
its high time we took a look at the 
data. Part of its going to be the job 
of our engineers and programmers, 
but we're going to have to consult 
with other disciplines when it comes 
to the question of the value of the 
data we're processing, and its high 
time we began to do it. 

"We haven't done the re­
search on the value of infor­
mation." 

"Well, we ran the MARK comput­
ers all during World War II. I thought 
you might be interested to know that 
the first computer bug is still in exis­
tence. We were building MARK II the 
summer of 1945. It was a very hot 
summer in Cambridge, and naturally 
since it was World War II we were 
working in a World War I temporary 
building: No air conditioning, the 
screens weren't very good, MARK II 
stopped. We finally found the failing 
relay was one of the big signal relays, 
and inside the relay, beaten to death 
by the relay contact, was a moth. So 
the operator got a pair of tweezers 
and very carefully fished the moth 
out of the relay, put it in the log 
book and put Scotch tape over it, 
and below he wrote 'First actual case 
of bug being found.' " 

There are "two reviews (which) 
must be made of any plan, comput­
ers or anthing else. Review the plan 

(Cont. on Pg. 14) 
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(Cont. from Pg. 13) 

in the light of the future, all possible 
enemy actions, and then review the 
cost of not carrying out the plan. And 
yet I find again and again when we 
make our plans for computers we 
base the plans on the things we're 
doing now and the equipment we 
have in house, and totally forget to 
review those plans in the light of 
what we will be doing and the 
equipment that will be available . 
Probably the most dangerous phrase 

"I think human beings are born 
with inertia." 

that can be used in the world of 
computers is that perfectly dreadful 
one 'But we've always done it that 
way.' It's the most dangerous phrase 
you can use." 

"One of our biggest jobs is going 
to be to change people's minds. Its 
one of the hardest things in this 
world to do. I think human beings are 
born with inertia, they get very com­
fortable in something, and then you 
come along and say well you're going 
to do everything differently. They're 
going to have to learn new things, 
they're going to have to change, and 
that's one of the hardest things you 
can get people to do. 

"Just remember that everything 
must be reviewed in the light of all 
possible enemy actions. What is the 
cost of not doing this? What is the 
relationship between the cost of do­
ing it and the cost of not doing it? 
Make those two reviews: All possible 
enemy actions and the cost of not 
doing it. I hope you'll apply that to all 
plans; they're extremely useful re­
views. 

"Well, there was something else 
that was driving me toward worrying 
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about the future. I met MARK I, on 
July 2, 1944. MARK I was 51 feet 
long, 8 ft. high, 8 ft. deep, she was in 
a magnificent glass case, and she had 
72 words of storage. 72 whole 
words, and each word consisted of 
23 decimal digits in an algebraic sign, 
and what's more she could do 3 
complete additions every single sec­
ond. That sounds pitiful today, and 
yet if you go back and look at the 
newspapers and magazines of that 
time, you'll find that she was abso­
lutely the most remarkable tool that 
man had ever built. Because she was 
the first tool that assisted his brain in­
stead of the strength of his arm. So 
she has to stand out in our history 
for that reason ." 

"We didn't stop there. But we did 
not have a commercial computer until 
1951, and that's when we had got 
our first commercial electronic com­
puter called UNIV AC I. She did an ad­
dition in 282 micro-seconds; a com­
plete addition, and we were going 
1000 times faster." 

"We didn't stop there. By 1964 out 
came the first of the CDC-6400's and 
it did an addition in 300 nano-sec­
onds, and we were again going 1000 
times faster." 

"Now, if you're a nut about the fu­
ture as I am, naturally you have to try 
and write the next line, see what its 
going to look like, what will happen. 

Mark I had 72 whole words of 
storage. 

"19?? Will we need an x,y,z sys­
tem that adds in 300 pico-seconds, 
another thousand times faster? The 
answer is that we need it today, but 
we haven't got it. 

"There are several reasons why we 
need it today. One of the reasons is 

that the population of the world is in­
creasing. We're going to have to in­
crease food supplies. And probably 

"They're going to have to 
learn new things." 

the biggest assist we could give to in­
creasing food supplies would be bet­
ter long-term weather forecasts. Yet 
we do not today have a computer 
which can run a full-scale model of 
the heat engine which consists of the 
atmosphere and the oceans. That 
didn't matter too much until a few 
years ago; we didn't have the data to 
feed into such models. But now we 
have the satellite photographs and 
those things are so good that when 
they're fully enhanced by computer 
we can actually tell how high the 
waves are out in the middle of the 
Pacific. We can tell what the tem­
perature of the ocean is 20 feet be­
low the surface. There's a catch, of 
course. To fully enhance one of those 
satellite photographs in our Navy sys­
tems requires 10 to the 15th power 
arithmetic operations and that's close 
to 3 days in our best computers, and 
the weather's already happened. 

"There's another reason we're go­
ing to need tremendous systems of 
computers. It's a problem very few 
people have looked at, as yet. They 
keep pushing it off, they don't realize 
its going to be a problem. That's the 
problem known as water. Can you 
imagine the kind of computer power 
its going to take to insure that every 
resident in the United States has his 
fair share of pure water? It's going to 
be one of the biggest jobs we've 
ever tackled, and we've hardly start­
ed on it as yet, and it's an important 
one because it'll hit us sooner than 
we think. 
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light of the future." 
"There's another area where we 

need greater computer power. The 
minute you get a shortage of some­
thing its price goes up, then after it 
delays it hits a couple of other things 
and their price goes up and then 
there's another delay and more prices 
go up. And the function is exactly like 
that for dropping a pebble in a pond: 
It ripples outward through the econo­
my. Those are the third, fourth and 
fifth order functions, and we need 
higher order models. We need better 
computers to provide better informa­
tion for management planning and we 
need it very badly. 

Now of course I'm perfectly willing 
to admit that our bright young engi­
neers are going to get beyond the 
velocity of light. They're going over 
to the anti-universe where they have 
white holes and talk to all the elec­
trons and gluons and everybody else. 
But not in the next five years. And I 

I think we've forgotten how 
bright and how good our 
young people are. 

need that computer before then. So 
what am I going to do? Well I could 
use my common sense, except that 
seems to be last thing we ever use in 
connection with a computer. Well if I 
don't use common sense, back in '76 
we got well accustomed to using past 
history, and to looking at it. Now 
back in the early days of this country 
when they moved heavy objects 
around, they didn't have any Caterpil­
lar tractors, they didn't have any big 
cranes. They used oxen. And when 
they got a great big log down on the 
ground and one ox couldn't budge 
the darn thing, they did not try to 
grow a bigger ox. They used two 
oxen. And I think they're trying to tell 

us something. If we want greater 
computer power, the answer is not 
get a bigger computer, it's get an­
other computer. Which is of course 
what common sense would have told 

"You manage things, you lead 
people." 

us. So our answer's going to have to 
be: We will build systems of comput­
ers. I think we've forgotten how 
bright and how good our young peo­
ple are. And I hope we'll begin to 
recognize it. However, there's one 
way in which they do not differ from 
us. There's one thing they're looking 
for. They're looking for positive lead­
ership. I don't know what happened 
to that word. We lost it somewhere 
in the last thirty years. I mean it in 
the old Navy sense - loyalty up and 
loyalty down. Respect for your supe­
rior and keeping him informed of 
what you're up to. And taking care 
of your crew. Leadership is not just 
the job of the top man, it's the job 
of everyone. Taking care of the peo­
ple below them - providing leader­
ship. 

Be you engineer, scientist or what­
ever, you must be able to communi­
cate in clear English. And that's one 
of our jobs - to see to it that our 
people can communicate. It's part of 
my job to bring up good young men 
and women for the Navy. Just so, it's 
your job to train and build good 
young men and women for the fu­
ture of this country. Because the lead­
ership they get today will be what 
they pass on to the next generation. 
We've gone all out for management. 
We've rested on the business school 
idea of this quarter's fitness reports. I 

think if I had a Marine standing here 
beside me what he would say would 
be, 'When the going gets rough, you 
cannot manage a man into combat, 
you must lead him.' And I think he 
would further say, 'You manage 
things, you lead people,' and I think 
we'd better remember that. And 
bring that word back into everything 
that we're doing. Good leadership­
it's the one thing our young people 
want. For myself, I think you can see 
I have spent the busiest, most chal­
lenging, most fascinating, happiest 15 
years I've ever spent in my entire life. 
And I've received most of the honors 
that are given to anyone in the com­
puter industry. Each time I've received 
one, I've thanked them, and I've told 
them something I'd like to repeat to 
you. I have already received the high­
est award I will ever receive. No mat­
ter how long I live, no matter how 
many more jobs I may have. And 
that has been the privilege and the 
responsibility of serving very proudly 
in the United States Navy. 

"What is the cost of not doing 
this? What is the relationship 
between the cost of doing it 
and the cost of not doing it?" 
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Conversation: Do you have any hobbies? 
Dr. Charlson: I have found that the work I do involves a 
lot of lab work and requires a fair amount of time outside 
the normal work week. I come in quite a bit at night and 
on the weekend, mostly because I want to. It's very diffi­
cult to do the things I want to do on the budgets and with 
the equipment I have; it requires a large amount of effort 
to be effective. Whereas I would normally have several 
hobbies, I find that my work is now my hobby. I enjoy the 
lab work we do because it involves a variety of talents. 
We work in the areas of chemistry, metallurgy, and physics, 
as well as solid state engineering, so I never get bored. If I 
want something to do, I always have a project in the lab 
that I can work on. Over the years, my hobby has really 
been instruments and solid state instrumentation. Recently, 
I've been working with computers. They're becoming very 
dominant in technology because of the maturing of the sol­
id state area. The primary reason I try to keep up in 
microcomputers is to understand what the applications are 
of some solid state devices we make. 
Conversation: What is your wife's field of study, and how 
is it related to yours? 

"I come in quite a bit at night and on the week­
end, mostly because I want to." 

Dr. Charlson: Her field of study is almost identical to mine. 
In fact, I met her when we worked together in a research 
lab at McDonnell-Douglas one summer. When we were 
married, she began helping me in the lab here, and over 
the years she came to spend more time here. She began to 
take a few courses, and finally, she had enough for a Mas­
ters. That developed into more interest, and she put to­
gether a program for a Ph.D., found an advisor, and fin­
ished her Ph.D. work. We were just playing it by ear and 
enjoying our work. We really didn't have the intention of 
both teaching. Then, about a year ago, when she was just 
about ready to finish her Ph.D., the chairman of electrical 
engineering, John Rouse, asked me if Elaine might want to 
teach. At the time, I said I didn't know and that I would 
ask her. We talked about it, she decided to interview, and 
she was offered a job. I think she enjoys it very much. 
Teaching is an area she hadn't considered very seriously. I 
thought we would end up with her working in industry and 
me teaching. We're satisfied with circumstances now ex­
cept that we have very little time for leisure. Otherwise, it 
has worked out very well. 
Conversation: Do you find time during the day to see your 
wife? 
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Dr. Charlson: Yes, she's right down the hall, and we work 
together in the solid state laboratory. We probably see 
each other much more than the average couple, and I nev­
er have to call home; if we need eggs, we get them to­
gether. We do not have children, so we're very free in 
that regard. If we make up our minds to do something or 
go somewhere, we can. This helps, as the schedules of fac­
ulty members are busy. It's good to have someone who 
understands the hours you have to put in. She's always 
been very understanding, but there is an added understand­
ing because she does it herself and knows the demands. 
Conversation: What do you like most about teaching? 
Dr. Charlson: Teaching gives you some flexibility and free­
dom that you wouldn't otherwise have. Even though it 
doesn't bother me to work from 8 to 5, I prefer to select 
my own times. I also enjoy the ability to go away in the 
summer and see different parts of the country. It's nice to 
have three months off. For instance, when we go to the 
San Francisco area, we usually go into San Francisco every 
weekend. That's alot of fun. Oddly enough, we usually end 
up at technical bookstores. We've worn out three trunks. 
We've recently been going to Colorado to work for 
Hewlett Packard. We spent three summers there and five 
summers at the Lawrence Livermore Radiation Laboratory in 
Livermore, California, which is just outside of San Francisco. 
Livermore is a national laboratory with very good facilities. 
One of the reasons we go is to catch up on the latest 
technology. We bring those ideas back to the program to 
help Ph.D. students. They are always looking for topics. 
Many of the things I have done at Lawrence Livermore I've 
translated into Ph.D. theses here. Graduate students have 
been an emphasis area for me. I don't think I made a con­
scious effort to specialize in this area, it just happened. I 

"She's always been very understanding .. " 

have been in an up and coming, or "hot" area, and young 
people recognize that. There is a tendency to have a large 
number of graduate students in this area, and I have a fair 
number. I produce about one Ph.D. a year. I do enjoy 
working with them. The only difficulty that I have, and al­
most every professor has, is too little money or equipment 
or space. Industry has been very helpful in that regard. 
They've contributed alot of what they would call obsolete 
equipment; it's still good, but it's not right on the cutting 
edge of technology. They donate it to us, and we refurbish 
it and use it in our labs. Elaine and I have learned to really 
appreciate such gifts from industry. 



news 
choosing the queen 

by Amy Werner 

Every Engineer's week ends with 
the crowning of the queen of love 
and beauty. The lucky girl who wears 
the crown is chosen from many. How 
are these girls selected? It is a very 
long process which requires a lot of 
hard work. 

The work begins for the queen se­
lection long before any Engineers be­
gin thinking of green beer. Usually 
before Christmas break the queen 
committee sends out a letter. This let­
ter contains an explanation and appli­
cation for the girls who want to be 
queen candidates. The letter is sent to 
all the dorm floors, sororities, and En­
gineering Societies. Each of these or­
ganizations are to pick three girls, 
then send the application back. 

The queen committee begins work­
ing when they receive the applica­
tions. All the applicants are contacted 
by phone and an interview is set up. 
The queen committee must interview 
about sixty-five girls. They break up 
into seven groups. Each group talks 
to about nine girls. These are person­
al interviews. Every candidate is asked 
about the same questions. Some ex­
amples of the questions asked are: 
Why did you come to the University 
of Missouri? Are you familiar with En­
gineer's week? After all interviews are 
completed the original sixty-five girls 
are cut down to thirty. Even though 
thirty-five girls are cut they are still 
encouraged to join in the festivities. 
There is usually an activity, after the 
girls are cut, where everyone is en­
couraged to come and meet the thir­
ty girls. This years activities included a 
party at Motley's and a raquetball 
party. The girls are not required to at­
tend but are encouraged. The idea of 
the activities is to promote interest 
for the coming Engineer's Week. 

The second cut comes with round 
two of the interviews. It usually oc­
curs after two weeks from the first 

C 

"' E 
0 
\.J 

~ 
\.J 
>­
.0 

0 
0 .c 
CL 

cut. Once again the girls are inter­
viewed, only this time they are open 
interviews. This means anyone who 
attends the interview can ask ques­
tions. This year it was held at Neff 
hall. The girls are kept separate be­
fore and after interviews so they will 
not have any idea what the candidate 
before them was asked. If a candi­
date is asked a bad question by the 
public, it is censored. Voting for the 
ten semi-finalists is held that night. 
Anyone attending can vote. Activities 
occur which give everyone a chance 
to meet the semi-finalists over the 
weekend. These are not required for 
the candidates. This year it was the 
Fifties party. 

The five finalists are chosen about 
one and a half to two weeks after 
the semi-finalists are chosen. The can­
didates go through another set of in­
terviews. These interviews are formal 
and more concentrated. Once again, 
anyone is welcome to attend and 
may vote. The voting occurs that 
night and the results are shown the 
next day. 

Once the five finalists are chosen 
many activifr s are set up for public­
ity. The week preceding Engineer's 
week, the five finalists travel to Jeffer­
son City to see the Governor, to 
Kansas City and St. Louis to see both 
cities mayors and they also meet with 
Columbia's mayor. During Engineer's 
Week there are many publicity cam­
paigns to get to know the girls. Radio 
interviews (one each day for fifteen 
minutes) with each girl is set up. 
There are video tapes set up in the 
main Engineering building and the girls 
help with booth sales. Traditionally, 
Wednesday night of Engineer's week 
is set up for queen skits. These skits 
are put on by the queen candidates 
and their sponsors. Other activities 
that are not required for the girls are 
the road rally, scavenger hunt, pa­
rade, Fun and Frolics night, barbecue, 
the Green tea at Chancellor Uehling's 
house, and an awards banquet. The 
week concludes with the crowning of 
the queen. Traditionally, Dean Kimel 
announces the winner and Assistant 
Dean Morgan gets the first dance. 
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tiplying each individual intensity by a 
certain constant, such as 2. Doing this 
will give us (R,G.B) = (0,6,6). Notice 
that while the colors are still in the 
same proportions, the overall intensity 
has doubled. 

How many different color-bright­
ness combinations can this hypotheti­
cal system display? Since each beam 
has 8 levels, and there are three 
beams, the total number of combina­
tions is 8 cubed, or 512-more than 
adequate to satisfy the most demand­
ing video game addict. 

How much RAM will it take to 
store the video screen data in a typi­
cal game? This depends upon three 
things: (1) the number of pixels per 
line of the screen, (2) the number of 
lines, and (3) the number of bright­
ness-color combinations to be dis­
played. 

Suppose, for the sake of example, 

The video controller reads bi­
nary data out of the RAM. 

that we want to design a Zap Your 
Professor video game. Let's say we 
want to have 128 pixels per line, 256 
lines. and four ir>~e:,sity levels per 
pixel. Since this implies 4 cubed, or 
64, color-brightness combinations, 
each pixel will need log264 or 6 bits 
of storage. A single location in mem­
ory typically contains 8 bits, so we 
can simply assign one storage location 
per pixel, and ignore the two extra 
bits. This does, of course, waste 
some storage, but CPU time is saved 
because of the simplified calculation 
of screen position. 

Now, if each pixel takes one byte 
in RAM, and we have 128 per line, 
storage for each line will take 128 
bytes. Multiplying this by the total 
number of lines yields 32,768 bytes 
needed to store data for the entire 
screen. In computer-jock lingo, this 
would be called "32K" of memory 
(1K = 210 = 1024 bytes). This is about 
as much memory as many personal 
computers have. 
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Looking, once again, at the system 
diagram, notice that there is a pre­
viously unexplained block between 
"video display RAM" and "video 
monitor circuits." This unit, the video 
controller, is responsible for continu­
ously reading binary data out of the 
RAM and converting it to the voltage 
levels needed to control the intensi­
ties of the electron beams in the 
CRT. The video controller also gener­
ates certain timing signals needed by 
the video monitor. 

All that remains is for the CPU to 
store the appropriate binary values in 
RAM to display whatever is desired. 
However, as mentioned earlier, this 
can prove to be a rather complicated 
task. Many moving displays require 
the CPU to deal with nasty functions 
like logarithms and trigonometry. At 

the very least, extensive multiplication 
and division are needed, and these 
operations take a fairly long time 
(compared to addition and subtrac­
tion) on most microprocessors. 

Time, of course, is a scarce com­
modity for the CPU. If, for example, 
the speed of the CRT's raster scan­
ning is the same as that of a commer­
cial television receiver, the screen will 
require updating every 33.3 millisec­
onds (with interlaced scanning). For a 
Z-80A microprocessor (a common 
CPU chip) running at its maximum fre­
quency of 4 megahertz, this is 
enough time to execute about 16,600 
instructions - not very many consider­
ing that the screen has over 32,000 
pixels that need to be dealt with. As 
a result of this time-squeeze, most ar­
cade-type video games have screens 
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------feature 
(Cont. from Pg. 18) 

which are updated at a slower rate 
than a standard television set. Of 
course, there are certain factors that 
work in the CPU's favor. For instance, 
the human eye is a very low-speed 
device, at least when compared to a 
microprocessor, and it won't notice if 
a few points on the screen are thirty 
microseconds or so late in getting up­
dated. Secondly, there won't normally 
be more than a few hundred points 
that need updating at one time; the 
others can just stay as they are. The 
only time that all 32,000 would have 
to be changed is when the whole 
screen is to be replaced with a new 
scenario (a simple data transfer oper­
ation), or when a large area is to be 
moved (like a planet as seen from the 
cockpit of a "spaceship"), in which 
case little computation is required. 
Further, once it has been calculated 
how far and in what direction an 
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object on the screen is to be moved, 
all the points that make up that 
object can generally be moved the 
same way- again, a reduction in 
computation. 

Despite the "favorable" factors 
mentioned above, the CPU is still 
kept busy nearly 100% of the time. 
To make the CPU perform all the 
complex actions required of it necessi­
tates an extremely sophistacated mas­
ter program in ROM. In fact, a typical 
video game may actually have more 
ROM (i.e., a bigger and more com­
plex master program) than a home 
computer using the same 
microprocessor chip. 

One final part of the system re­
mains to be discussed - the parts of 
the l/O not associated with the video 
screen, such as the sound generator 
and joysticks. Most of these devices 
are fairly simple in operation. A 
joystick, for example, consists of 
nothing more than a pair of variable 
resistors mechanically linked to the 
joystick lever. Moving the joystick 
changes the resistance, which pro­
duces a voltage level that is directly 
related to the joystick's position. 
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There are two such voltages pro­
duced - one for the horizontal, or X, 
position of the control lever, the oth­
er representing its vertical, or Y, posi­
tion. These voltages are converted to 
binary numbers by a circuit called an 
ADC, or Analog-to-Digital Converter, 
which then passes the numeric infor­
mation on to the CPU. A sound gen­
erator works in an opposite man­
ner - the CPU sends to the generator 
a series of binary numbers telling the 
generator what kind of sound is to 
be made (i.e., the frequency, volume, 
and duration of the sound). The 
sound generator then uses the data 
to produce, or synthesize, the sound 
effect desired. The output of the 
sound generator is an analog voltage 
which is fed to a standard audio am­
plifier. 

All in all, the internal operation of a 
video game can be a pretty complex 
subject Although the basic principles 
of the game's inner workings are sim­
ple enough, the actual implementation 
of these principles involves a lot more 
than just deciding how many Pac-men 
must be eaten before a free game is 
awarded. In fact, what for the player 
is nothing more than a good way to 
kill a half hour may very well repre­
sent a design effort that took many 
man-years to complete. To the design 
engineer writing a 16,000 byte-long 
assembly language program, a video 
arcade is anything but fun and games. 
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---west of the columns---

by Jackie Fallert 

In these days of the energy crunch, 
everyone is searching for alternate 
sources of energy. The University of 
Missouri-Columbia will be joining in 
on the search through the studies 
which will soon begin using the newly 
acquired fusion research equipment. 
This equipment will allow UMC to do 
work in the fusion engineering area, 
particularly in the stability of plasmas. 

You may ask, "Where does one 
pick up the equipment necessary for 
fusion research"? This particular setup 
is NASA surplus equipment which be­
came available when a developmental 
space fuel project, involving fusion, 
was cut due to budget requirements. 

How much will it cost to obtain this 
equipment that will provide UMC 
with a first class fusion facilty? The 
present market value of the equip­
ment is approximately $13 million. 
However, UMC will be able to set up 
an operating facility for a mere $2 
million. We were off to a running 
start in raising the necessary funds 
with a gift from McDonnell Douglas 
to the tune of $1 million, $400,000 
up front, with another $600,000 to 
follow if UMC can come up with the 
additional $1 million. According to Dr. 
Walter Meyer, chairman of the Nucle­
ar Engineering department, the addi­
tional money will come from other 
companies and there will be zero 
cost to the university. "We hope that 
continued operation will be supported 
by contracts and additional grants." 
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prospective fusion 
facility at UMC 
The fusion research program is be­

ing headed by Professor Mark Prelas 
of the Nuclear Engineering depart­
ment. According to Prof. Prelas, the 
bulk of the equipment will be kept in 
temporary commercial storage until a 
permanent building to house the sys­
tem can be constructed. At this time, 
a committee is deciding on a site for 
the new building. 

Even though the new program and 
equipment will provide the opportuni­
ties for extensive research, fusion re­
search is not completely new to the 
UMC campus. Small scale and theo­
retic a I research has been done 
through the years. For example, two 
students on a fellowship program 
with McDonnell Douglas recently 
completed studies in the areas of 
plasma engineering and fusion materi­
al. 

The university has an old, water 
cooled magnet which was used in 
field effects studies, and is now in the 
engineering laboratories. This old 
magnet, although large in size, has a 
very small testing area (about 3.81 
cm. bore), and relatively low field 
strengths (about 2 Telsa) that severely 
limits its research and testing capabili­
ties. In contrast, the new equipment 
will consist, in part, of three large 
bore superconducting magnets weigh­
ing about 1 ½ tons each. Though 
smaller in size, these magnets have 
very high field strengths (about 5 
Telsa) and large testing areas (48 cm. 
bore), which are desirable qualities for 
research. 

What exactly is fusion? Fusion is 
the process of joining together atomic 
nuclei to form heavier nuclei. The 

union results in the release of large 
amounts of energy. (Fusion is the 
concept used in the hydrogen bomb.) 

A heavy isotope of hydrogen, 
known as deuterium, is a common 
fuel for a fusion reaction. This hydro­
gen isotope is only a very small per­
centage (much less that 1%) of the 
naturally occuring hydrogen. But as 
Prof. Prelas pointed out, considering 
that water is a natural source of hy­
drogen it seems that, if properly de­
veloped, fusion could be a nearly 
"limitless source of energy." 

Another "plus" for fusion reactions 
is that, unlike the more common fis­
sion reactions, the fusion process is 
much cleaner. If the proper shielding 
precautions are taken, fusion is an ex­
tremely safe nuclear reaction. Even 
though fusion will not replace fission, 
it could "definitely enhance our ener­
gy situation," according to Prof. 
Prelas. 

Although a few other universities in 
the United States have ongoing pro­
grams in fusion-related studies, they 
don't have the advantages offered by 
the type of research facility that will 
soon be part of the University of Mis­
souri. 

The distinguishing characteristic of 
this research facility will be steady­
state operation, with the high field 
superconducting magnets, which is 
important for plasma engineering 
studies. Other universities have pulsed 
type systems which place limitations 
on their testing and research capabili­
ties. Not only is it felt that the fusion 
research facility will improve our stat­
ure as an engineering and science 
school, ·but it should also serve to at-



news 
the university system 

by Curt Cannell 

Most students at large institutions 
are unaware of their school's adminis­
trative structure or the chain of com­
mand above the Dean of their col­
lege. Here is an explanation of the 
administrative structure at the Univer­
sity of Missouri - Columbia. 

The Board of Curators are appoint­
ed by the Governor for terms of six 
years and are ultimately responsible 
for decisions regarding the University. 
The Board has 9 members that must 
have a ratio of Democrats to Republi­
cans of 4 to 5 or visa versa. The Cu­
rators are prominent business persons, 
attorneys, bankers and even farmers 
who have extensive knowledge of 
laws, money, business and institutional 
management. The Board meets about 
once each month to discuss academic 
and administrative policies. The Board 
has a General Counsel, a Secretary 
and Treasurer for advice and assis­
tance. There is no salary for a Cura­
tor. 

James Olson is the President of the 
University. He was recommended by 
a four campus search committee, 
then approved and appointed by the 
Board of Curators. The President's sal­
ary is $72,000. 

The President is responsible for the 
operation and decision making of the 
four campus system. The President 
has many support staff which include 
an Executive Assistant, a Director of 
University Information and a Govern­
mental Relations Officer. There are 
also two Vice-Presidents. One is in 
charge of academic affairs while the 
other takes care of administrative af­
fairs. Also responsible to the President 
:ire the Chancellors of each of the 
four campuses. 

A Chancellor is recommended by a 
search committee consisting of facul­
ty, staff, and students, and then ap­
proved by the Board of Curators. The 
Chancellor is the chief executive offi­
cer and she is responsible for all deci-

sion making and operations on the 
Columbia campus. The Chancellor's 
salary is $67,000 and there is no term 
of office. 

Chancellor Barbara Uehling has 

Students need not despair, be­
cause the system allows for 
faculty, staff, and student in­
put. 

eight staff members who provide her 
with information and advice. The staff 
includes the Provost, three Vice­
Chancellors, a Hospital Director, and 
three supportive offices. The Intercol­
legiate Athletics Department also an­
swers directly to the Chancellor, but 
it is a group by itself. 

The Provost is responsible for aca­
demic affairs of all students on the 
Columbia campus. Two Vice-Provosts 

take care of research, graduate stu­
dents and extension services. The 
Provost is one step above the Deans. 

Deans are recommended by a 
search committee to the Provost and 
the Chancellor, but appointed by the 
President. Just as the Chancellor is to­
tally responsible for the Columbia 
campus, each Dean is responsible for 
everything in his/her division. This in­
c I u des everything from physical 
maintainence to maintaining quality 
faculty. Deans also have no term of 
office. 

There are many other offices not 
described here, each with their own 
requirements and duties. The Universi­
ty is large and may appear complex. 
It is complex, but students need not 
despair because fortunately the sys­
tem allows for faculty, staff, and stu­
dent input. This means that everyone 
can become involved and not feel 
alienated. 
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thought gallery 
by Curt Cannell 

Given a cube (one unit per side), 
what is the largest perfect hexagon 
that could be placed within the cube? 
Find the dimension of a side. 

Below are the top and right side 
views of an orthographic drawing. 
What is the front view? There are 
two general solutions. 

What is the largest sum of money -
all in current coins and no silver dol­
lars - that a person could have with­
out being able to give change for a 
dollar, half dollar, quarter, dime, or 
nickel? 

A man runs n times round a circular 
track whose radius is t miles. He 
drinks s quarts of beer for every mile 
that he runs. Prove that he will only 
need one quart (two pints). 

@] 
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Tea,n Up H'ith Experts 

At Black & Veatch, your career and the pursuit of engineer­
ing excellence are both important to us. We encourage your 
professional growth and provide a setting filled with op­
portunities for career advancement. We also are dedicated 
to engineering excellence and seek out individuals who 
will continue our internationally recognized efforts in pol­
lution control, municipal and industrial waste treatment 
and disposal, and development of alternative methods of 
power generation. 

Your career at Black & Veatch will be a rewarding exper­
ience-one that provides both personal growth and the 
opportunity to work with a team of experts to solve some 
of the world's most pressing problems. For additional in­
formation about career opportunities at Black & Veatch, 
write Black & Veatch, Cindy Sommer, Dept. 482, P.O. Box 
8405, Kansas City, Missouri 64114; or call (913) 967-2841. 
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The Dickey Company is not in total agreement 
with the view that "nothing is constant but change." 

As a matter of fact, we have constantly insisted 
on no change in our long-standing decision to use 
only the best material-vitrified clay-in 
the manufacture of Dickey sewer pipe. 

It would be a serious 
compromise of our standards to use 
alternative materials. After all, 
only clay (a chemically inert 
material) gives Dickey 
pipe its phenomenal resis­
tance to sewer gases and 
acids-plus the rigid-
ity and structural 
integrity that many 
other materials 
simply cannot 
provide. 
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Smaf t wonder that vitrified clay sewer pipe has 
the greatq,t value for the dollar invested, whether the 
applicatiop is residential, commercial or industrial. 

There is much archeological evidence that clay 
has been 1·.··· aking excellent sewer systems for over 
5,000 yea s-and technological advances in the '8!t 
few decad s now make clay an even wiser choice. 

Wha · s more, in today's energy-conscious world 
it's comfolr·t .. ing to know that the manufacture of 
vitrified cl . y pipe requires less energy than the 
productio . of almost any other type of sewer pipe. 

Are 't you glad we haven't changed our 
standardt-or our attitude about clay-at the 
Dickey Company? 

\\t haven't changed our address or telephone, , 
num r, either. So contact us soon and find out 
more bout our product, and exactly when an 
infor ative Dickey clay seminar will be held in 
or ne r your community. 
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~ 
P.O. Box 6, Pittsburg, KS 66762 

Telephone (316) 231-1400 
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The silicon chip. 
ItS replacing the scalpel. 

His doctors suspect a mass in the 
right lung. Exploratory surgery is per­
formed-but without the surgery. 

This is made possible because of a major ad­
vance in radiology called the CT Scan (short for 
computed tomography). 

The CT Scan provides 
"'"; :' . thousands of digitized X-ray 
, · · ·;, · readings of a patient's body. 

Then, using a com­
puter, it synthesizes the 
data into a series of cross­
section al or tomo­
graphic images-all 
within seconds. 

The detail is incred­
ible. Often a diagnosis can be arrived at immediately 
-so the patient is spared the knife. 

But it's the heart of the computer that's the real 
miracle. The silicon chip. 

The silicon chip is responsible for a new wave 
in microelectronics and a remarkable revolution in 
medical diagnostics. 

It's created the digital ultrasound imager. That 
helps doctors visualize the womb of a pregnant wom­
an with sound waves to monitor fetal development. 

page 24 Missouri SHAMROCK 

It's created digital fluorography. That 
can detect a narrowing in the carotid artery­

without hospitalizing the patient for an angiogram. 
General Electric is committed to finding new 

ways to make the computer chip serve. In medicine. 
And in other industries. 

For instance, we're investing 100 million dollars 
in our new GE Microelectronics Center. 

We've acquired INTERSIL, one of the leading 
designers of specialized computer chips. We've also 
acquired CALMA, a company which is using CAD/ 
CAM technology to revitalize the American factory. 

GE is even exploring new uses for microelectron­
ics in satellite communications, radar and robotics. 

Microelectronics is where the future is. A future 
that will need talent. Engineering talent. 

If you'd like to know more about engineering op­
portunities at GE, check your Placement Office or 
write to: Engineering, Building 36-504, Schenectady, 
NY 12345. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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