
!:1v·1:jJ~. L\B ~~ 
Engineering Building Addition 

ENGINEERING LIBRARY 
UNIVERSITY OF ~ISSOURI 
COLUMBIA O 65211 



from the editor's desk 

THE IMPORTANCE OF BEING SOCIAL 

Today when a prankster looks for 
a typical engineer wearing thick
lensed glasses, having greased-back 
hair, and carrying a slide rule hooked 
to his belt loop, in order to play a 
joke on him, he finds that such a 
stereotype has become the minority 
in engineering . 

Today's engineer is a whole new 
breed of person. No longer does the 
engineer remain behind the scenes 
working with only computers and 
other inanimate objects. Instead, to
day's engineer is out in the limelight, 
interacting with people and making 
ethical as well as technical decisions. 
The new engineer is well-rounded 
with social and communication skills. 
Indeed, recruiters have seen this 
change and have responded accord
ingly. They no longer look for just a 
good G .P.A.; they now look also for 
extra-curricular involvement that 
demonstrates social and communca
tion skills. 

Where do these new engineers 
come from? They come from univer
sities that provide opportunities to 
become that well-rounded engineer. 
Such a university, without doubt, is 

Shelly Moats, the editor of the Missouri 
Shamrock, is an electrical engineering junior 
from Kansas City, Mo. She is a member of 
IEEE, SWE, and Zeta Tau Alpha social so
rority. Shelly's favorite pasttimes include 
playing volleyball, travelling Europe, and re-
cruiting for the Shamrock staff. 

the University of Missouri-Columbia. 
Not only does it provide organiza
tions and opportunities within the 
engineering school with which to get 
involved; but also, by virtue of the 
other schools of study within it, it 
promotes the social atmosphere that 
provides the opportunity to improve 
social and communication skills with 
students outside of the engineering 
field. This has become very impor
tant today because the engineer no 
longer has to deal only with other 
engineers in the working world. Now 
he or she has to deal with others 
from many different career fields. 
Therefore the wise engineering stu
dent who wants to be well prepared 
for his future job will take time out 
of his busy engineering study sched
ule to get involved with an organiza
tion; be it engineering, athletic, 
Greek, residential, religious, or com
munity; and he or she will not un
necessarily turn down an opportunity 
to practice social skills by going on a 
date or to a party. And don't forget 
to take g'>lf or racketball before you 
graduate! 

Shelly Moats, Editor 
Missouri SHAMROCK 
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Artist's conception of the new 
engineering complex. 
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business environment. 
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NEW ENGINEERING BUILDING: 
FACT OR FICTION 

Most people don't realize it, but 
there is an epidemic running loose 
on the UMC campus. No, it's not 
measles, chicken pox, or even AIDS. 
It goes by the common name of con
fusion and is caused by the maze of 
corridors that is contained in the 
engineering complex. Anyone who 
has ever attended class in this build
ing knows that it is virtually impossi
ble to find any particular room in 
less than ten minutes unless you 
already have an idea of where you 
are going. But now, after many years 
of work, the solution is at hand. Dr. 
John Lysen-director of the Engineer
ing Experiment Station and "coordi
nator" of the Engineering Lab and 
Classroom Project, a $17 million ef
fort to untangle the labyrinth-along 
with many others, has succeeded in 
securing funding for the first phase 
of the construction and renovation 
plan. 

The new complex will be built in 
two stages. The first stage will con
sist of the construction of a remote 
engineering lab, largely for civil engi
neering, off Highway 63 just south 
of Columbia. The first stage, also 
known as priority one, will also in
clude the construction of the new 
81,000 square foot building on the 
parking lot that now stands west of 
the engineering complex. 

In addition to the $17 million 
needed for the new building and the 
renovations, another $5.6 million 
will be needed to add a new hydrau
lics laboratory. This money will also 
allow renovation of the center sec
tions of the present engineering com
plex for the industrial engineering 
department. Furthermore, the money 
will be used to renovate the Electri
cal Engineering Building. 
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by Todd Courtney 

Stage two will consist of a renova
tion of the present engineering com
plex. Included in the plans is the 
gutting of the 1892 addition, the sec
tion closest to the columns, that cur
rently houses the mechanical engi
neering office and the dean's office. 
Long-needed upgrades will make up 
most of the new structure with a 
new engineering library at the top 
of the list. The new library will be 
nearly three times the area of the 
current one, allowing for the con
solidation . of the many books now 
scattered about the campus. An audi
torium will be situated just below 
the library in the northwest corner 
of the building, and the dean's office 
will be moved into the new section, 
which will also contain new offices 
for the chemical engineering depart
ment. 

A computer-aided manufacturing/ 
robotics laboratory is included in the 
renovation plans for the present me
chanical engineering lab, with a vibra
tions and acoustics lab nearby. Civil 
engineering has lab and shop areas 
in the plans, and nuclear engineer
ing will also receive new lab areas. 

As previously stated, the 1892 sec
tion will be gutted and renovated as 

part of stage two. A fourth floor will 
be added to this wing, but the ex
terior fronting on Francis Quadran
gle will be untouched. After comple
tion, the mechanical engineering de
partment will totally occupy the area. 

These are great ideas, but do we 
have the money? The answer to that 
is yes and no. The College of Engi
neering has received $1.5 million from 
the state to finalize plans and start 
construction next year. The Univer
sity of Missouri has designated the 
project as its number one construc
tion priority, but the balance of $15.5 
million has yet to be appropriated by 
the Missouri General Assembly. 

If funding comes through for the 
Engineering Lab and Classroom Pro
ject, the new section could be occu
pied as soon as the summer of 1990, 
with the renovation of the 1892 wing 
complete by December 1991. With 
any luck, the epidemic of confusion 
will soon be curbed. Not many of 
the students now in engineering will 
be able to use the new facilities, but 
the expansion will undoubtedly raise 
the overall quality of graduates of 
the University of Missouri engineer
ing program, a goal to be striven for 
by the University and the state. 

Todd Courtney is currently a senior in me
chanical engineering with plans to graduate 
sometime this decade. A member of SAE 
and ASME, he plans to attend graduate 
school and then seek a job in the aerospace 
industry. In his spare time (which is rare) he 
enjoys catching a few hours of sleep. 





QUALITY DEAN FOR 
ENGINEERING AT MIZZOU 

The year long search for a dean of 
the College of Engineering is over. 
Dr. Anthony L. Hines has accepted 
the college's top position and has 
already put in four months of vigor
ous work. With the new dean comes 
a positive new outlook for engineer
ing at the University of Missouri
Columbia. Through expanded re
search and fundraising, Dean Hines 
plans to bolster Mizzou's budding 
reputation as a quality engineering 
school. 

/No other school in 
the Big Eight offers 

the opportunity/ 
tradition/ or faculty 
with which to work 
with that Missouri 

does.// 

Dr. Hines comes to Columbia from 
Oklahoma State University where he 
was Associate Dean for Engineering 
Research. A thermal sciences Ph.D., 
he has also held positions at the Uni
versity of Wyoming, Georgia Tech, 
and the Colorado School of Mines. 
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by Jeff Dick 

But why did he choose Missouri? 
Dean Hines replies, "No other school 
in the Big Eight offers the oppor
tunity, tradition, or faculty with 
which to work with that Missouri 
does." 

Dr. Hines withdrew from two dean 
searches before accepting his position 
at OSU in 1983. "I wanted to see 
what a dean actually does administra
tively before deciding if that was 
the route I wanted to take," he ex
plains. His experience as associate 
dean at OSU affirmed his decision to 
seek the top position. "I enjoyed peo
ple and working with them, which is 
an administrator's primary func
tion." 

The new dean also enjoys engi
neering work itself as much as the 
people associated with it. "I love the 
logical problem-solving process of en
gineering tasks," he comments. This 
combination of personal and techni
cal affection brings an exciting indi
vidual to our campus and equally 
exciting changes for the engineering 
program. 

"I want to see improvement in the 
overall quality of engineering at the 
University of Missouri," Dean Hines 
states as his primary goal. This will 
be accomplished by expanding the 
graduate program and the amount 
of research done at Mizzou. By in
tensifying the research base, changes 
will follow in other aspects of the 
school. "Instructors who are doing 
research on the cutting edge of tech
nology are better equipped teachers. 

In addition, an engineering school 
doing timely scientific development 
gains state and national visibility, 
which draws quality undergrads to 
the campus, while feeding even more 
research into the laboratories." 

However, a strong research base 
must be established before these 
changes will become evident. This 
means taking a grossly underfunded 
program and establishing a firm finan
cial backbone. The College of Engi
neering grants 13% of UMC's diplo
mas but receives only 7% of the uni
versity budget. The primary financial 
bolstering will be through the sup
port of the engineering school's 
14,000 alumni. "By soliciting con
tributions from alumni, we can set 
up more endowed research chairs, 
graduate research fellowships, and 

//Teaching is very 
important/ but 

professors need to 
do more than just 

teach.// 

provide more scholarships for under
grads," Dean Hines outlines. 

In addition to alumni support, the 



individual department heads have be
gun to seek more corporate backing. 
"If we can get a company to say, 
'Look at Missouri. They've done good 
work in the past, let's consider them 
for this new project,' the program 
will improve itself," Hines explains. 
Along with a push for funding and 
research, the dean is trying to instill 
another message among the faculty: 
"Teaching is very important, but pro
fessors need to do more than just 
teach . I am asking all professors to 
develop a scholarly and creative com
ponent as part of their job effort. 
Such an effort could be manifested 
through publications, a newly funded 
research project, or a more creative 
way to teach an undergraduate 
course." All of these things will im
prove the quality of the Mizzou en
gineering education. 

Since taking over on July 1, Dean 
Hines has been busy presenting these 
new ideas to the faculty and staff 
while undergoing orientation to the 

//Oh., /-'ve been over 
to Brewer to play 

hoops a few times., 
and I work out 

pretty regularly . .,., 

new position and university. In addi
tion he is also supervising two grad
uate students who are doing theses 
in his specialty, mass transfer. 

Along with the new job comes a 
new town. "My family is thoroughly 
enjoying Columbia," Dr. Hines com
ments. His wife Jo Ann, a former 
school teacher, has been getting the 
family settled while her husband has 

Missouri's new Engineering Dean, Dr. Anthony Hines, gets acquainted with 
his new staff members. 

been getting things rolling on cam
pus. Their youngest son Mike, a 
senior at Rockbridge High School, 
has made an easy transition. The 
Hines' have another son and three 
daughters who have already left the 
nest to pursue their own interests . 

Does all this work leave the Dean 
any free time? "Oh, I've been over 
to Brewer to play hoo_ps a few times, 
and I work out pretty regularly," he 

says. Also, the coming months are 
some of the dean's favorites as he is 
an avid hunter. Don't be surprised 
to see the guy who is usually wear
ing a suit and tie beating through 
the backwoods of Missouri in cover
alls searching for an elusive deer. 
What you won't see is UMC's cura
tors looking for an engineering 
dean. The new dean has been found 
after a long, but successful search. 

Jeff Dick is a mechanical engineering major 
from Jamestown, North Dakota. Yes, there 
are people in North Dakota. As Copy Editor 
for the Shamrock, Jeff hopes to seek some 
relief from the numerical maze of engineer
ing problems. 
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Engineers-Land Pian ners-La nd Surveyors 

Leaders in consistent excellence in Civil Engineering 
Project Plans for the development of Residential
Commercial-Industrial Sites and Municipal Engineering 
for Public Agencies - Land Surveying. 

10849 Indian Head Industrial Blvd. 
St. Louis, Missouri 63132 

(314) 426-6212 
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ELECTRONIC COMPONENTS 
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TRANSISTORS 
2N, TIP, MPS, MJE, MJ 

RESISTORS 
1/sW, ¼W, %W, 1W, 2W, and higher 

CAPACITORS 
mica, film, chip, disk, electrolytic 

Bread Boards • Connectors 
and Computer Supplies 

Digital Service and Repair 

a. AlpltA EIEcmoNic IAbs. 
705 Vandiver 

Vandiver Village 
Columbia, MO 65202 

314/874-1514 
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Don't Miss Your Chance 
to join the SHAMROCK 



FINDING A BETTER BRACE 

Engineering students are often told 
by their professors that the goal of 
an engineer is to improve the quality 
of life. Many students find it difficult 
to keep this far-reaching goal in mind 
as they face the pressures of their 
everyday coursework. It is very in
spiring, therefore, to find someone 
putting this goal into practice. One 
such person is Dr. William L. Carson, 
professor of mechanical engineering. 

For the past four years, Dr. Carson 
has been researching stabilization 
techniques for people with fractured 
spines. In the past, people who suf
fered with a fractured spine were 
confined to a body cast for six 
months. The goal of Dr. Carson's 
research is to provide a brace which 
will allow patients to lead more nor
mal lives during their recovery period. 
Such a brace can reduce a patient's 
hospital stay to just one week! 

Dr. Carson currently has three stu
dents working with him. They are 
Marcia Arendt, Elizabeth Lund, and 
Bobbie Ridgely. To date, five stabili
zation devices have been tested and 
evaluated, and testing is currently in 
progress on two more devices. These 
braces are sent by medical companies 
to Dr. Carson for analysis. He then 
points out the problems and weak
nesses of the devices and often sug
gests modifications. 

The testing of these devices is done 
on an lnstron tensile tester in Dr. 
Carson's lab. This machine gradually 
subje<;;ts the spine to a specified force. 
Calf spines are used to simulate 
human spines. After the spine has 
been placed in the tester, the brace 
is secured by screwing it directly on-

by Steven Sanvito 

to the vertebrae. A specially designed 
load frame allows the spine to be 
subjected to five different modes of 
loading. The five load modes are: 
axial loading, forward Hexion, lateral 
bending, extension, and torsion. 
These different modes duplicate the 
stresses on the patient's spine dur
ing normal everyday activities . 

Once the spine has been loaded, 
travelling microscopes are used to 
measure the relative motion of the 
vertebrae. This relative motion is de
scribed by three linear displacements 
and three angular displacements. The 
ideal brace would be one in which all 
displacements are zero when the max
imum load is applied. According to 
Dr. Carson, "an interactive computer 
program named SSIE (Spine Stabiliza
tion Instrument Evaluation) was de
veloped to accept the coordinate 
data" of the vertebrae. The program 
creates a data base of results for 
each test and calculates the three 
dimensional linear and angular dis
placements within the fractured ver
tebra. "A VHS color video system 
was used to produce' visual records 
of all tests." These color graphics 
allow Dr. Carson to "pictorially pre
sent the results so they can be easily 
interpreted." 

Despite the high-tech equipment 
used in his research, Dr. Carson finds 
that less sophisticated techniques can 
be very useful. He says that he often 
secures the braces to wooden blocks 
which represent vertebrae. He then 
twists the blocks with his hands to 
see if any motion takes place. This 
technique allows him to see if there 
are any fatal flaws with the brace 
before placing it in the tensile tester. 
Also, an electric power drill has been 
rigged to the tensile tester to produce 
a torsional force on the spine. 

One of the braces which Dr. Car
son has tested is the Kaneda Device. 
The device had been sent to him 
from Japan by Dr. Kaneda, the de
signer of the brace. This past sum
mer, Dr. Kaneda traveled to UMC 
to visit Dr. Carson's lab. Modifica
tions for the brace were suggested 
by Dr. Carson. He is now testing a 
device called the Kaneda Device 
Transfixed. 

While no brace has been found to 
be ideal, several of them provide ade
quate stability. Many braces are in 
use today, allowing people to avoid 
the inconvenience of being confined 
to a body cast. The research con
tinues, however, to find a more stable 
brace. 

A native of St. Louis (Go Cards!!), Steve 
Sanvito is currently the Managing Editor of 
the Shamrock. Steve plans to graduate this 
December in mechanical engineering, assum
ing he lives that long. When he's not hitting 
the books, Steve would rather be rock climb
ing. Au revoir, Mizzou! 
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B.S. in Engineering 
Freshman 

Work Hardi 
A great future 
can be yours. 

Books 
and 

Classes 

Go to Business 
School 

Armed 
Forces 

Yes 

Drink more 
beer 

-Reprint from USC Engineer 
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Sophomore 

No 

Better see 
a doctor 

Go to work 
Pay Taxes 

More 
Work 

Yes 

Yes 

You're No Engineer 

Yes 

Add one year 
for graduation. 

Junior Year 

Senior Year 

Graduate 
School 



A Message from Jack Sandridge, P.E., President 

UMC ENGINEERING ALUMN: 

ORGANIZATION 

Kansas City Chapter. St. Louis Chapter 
Out of State Chapters throughout the U.S. 

YOU ARE THE FUTURE 

Earning a degree in Engineering is a tough job! However, if society is to 
continue to develop, someone has to be willing to put forth that effort! You 
and I -- and 15,871 other Mizzou Engineering alumni -- know this. Applying 
your education to achieve professional career goals lies ahead. Success 
oriented engineers know the value of teamwork. To get the right start for 
your career; join the right team! 

*Annual membership $20 
*Student/Senior annual membership $10. -- applies for 1 year 
after graduation. 

*Call Darlene Miles at 314-882-6612 for application and 
information. 

Keep a piece 
of the Columns • • • 

Subscribe to the 
Shamrock! 

Name 
Address ___________ _ D 1 year 

D 2 years 

D 3 years 

$ 5.00 

$ 9.00 

$12.00 

D Renewal D New Subscriber D Change of Address D Delete 

Please make check payable to Missouri Shamrock 

Cut out and mail with check to: Missouri Shamrock 
1020 Engineering Complex 
University of Missouri-Columbia 
Columbia, MO 65211 



Design an Expanding 
Universe on the 

Ultimate Chip 
At today's GE, young engineers like 
Mark Simmons are pushing micro
electronics to the limit, and beyond. 
In design applications that take them 
from the ocean floor to the automated 
factory to outer space. 

With each breakthrough, an amazing 
revolution takes place. As each new 
GE chip design multiplies micro
processor capacity, so grows our 

capacity to design more powerful, 
more accommodating chips. 

Consider some recent GE develop
ments. Our custom-designed 
Graphics Array Processor converts 
massive amounts of information into 
simulated 3-0 images. With far less 
time and expense than conventional 
computers require. 

Or GE's Advanced Very Large Scale 
Integrated Circuits. With feature sizes 
a hundred times smaller than a 
human hair 

What's our "electronic blueprint" for 
the future? Solar energy chips that 
power their own intelligence and pave 
the way for deep space exploration. 

General Electric is an equal opportunity employer. 

Fifth generation computers that build 
on the astonishing speed and capacity 
of chips taking shape tocjay. Plus start
ling ideas still in the minds of our 
engineers. 

If you 're drawn to the challenges of 
microelectronic design, you should 
have designs on us. At GE locations 
throughout the USA, we design, 
manufacture, use and explore 
breakthrough applications in micro
electronics. 

Come contemplate the infinite 
universe. Flex your gray matter with 
the great minds at GE. 

8 If you can dream it, 
• you can do it 
O A registered trademark of General Electric Company. 





ENGINEERS' WEEK 1988 
UNIVERSITY OF MISSOURI-COLUMBIA 

Saturday, February 27 
9:00 am 

Sunday, February 28 
10:30 am 

Monday, February 29 
10:40 am 
1:35 pm 
7:00 pm 

Tuesday, March 1 
All Day 
All Day 
11:45 am 
3:00 pm 

Wednesday, March 2 
All Day 
11:45 am 
7:00 pm 
7:30 pm 
All Night 

Thursday, March 3 
3:30 pm 

Friday, March 4 
1:00 pm 
5:00 pm 

6:30 pm 
7:15 pm 
6:30-9:30 pm 

Saturday, March 5 
9-11 am 
9-10 am 
9 am-1 pm 
10 am-12 pm 
12:15 pm 
2-4 pm 
9 pm-1 am 
10:30 pm 

SCHEDULE OF EVENTS 

Road Rally (Engineer Parking Lot RC-5) 

Volleyball Tournament (Rothwell Gym) 

Shillelagh Hunt Begins 
Campus Stunt (Francis Quadrangle) 
Fun & Frolics/King Skits (Middlebush Auditorium) 

S-PAC '88 (Memorial Union) 
Professor-for-a-Day 
Luncheon (Memorial Union Room N208) 
Egg Catapult (Engineer Bay Area-0085) 

Professor-for-a-Day 
Luncheon (Memorial Union Room N208) 
Beard Contest (Middlebush Auditorium) 
Queen Skits (Middlebush Auditorium) 
Bar Night (Field House) 

St. Pat's Bar-B-Que (Sunrise Optimist) 

Alumni Registration (Engineering Building Lobby) 
Knighting Ceremony (Francis Quadrangle) 
Honor Awards (Holidays Inn-Windsor I, II) 

Reception 
Banquet 

Lab Exhibits (EE & Engineering Buildings) 

Alumni Registration (Engineering Building Lobby) 
Coffee & Donuts (Croft Lounge) 
Lab Exhibits (EE & Engineering Buildings) 
Engineer Alumni Association Meeting (1035 Engineer) 
Alumni Luncheon (Memorial Union Room N214) 
Green Tea (Chancellor's Residence) 
ST. PA T'S BALL (Days Inn) 

Coronation 

Questions? Call Brian O'Donnell 474-2811 (St. Pat's Board Chair) 
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ing, show their spirit for the 
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from. the editor's desk 

SHAMROCK Heritage 

"The students get the SHAMROCK; 
The College gets the fame; 
The printer gets the money; 
and the Staff gets the blame." 

-1931 SHAMROCK 

Recently, while going through the 
files and backlog in the Missouri 
SHAMROCK office, I discovered old 
SHAMROCK issues dating back as 
early as 1909. Some staff members 
and I skimmed through the issues 
out of curiosity, and we were pleas
antly surprised and entertained by 
the content . To look at these aged 
issues was like looking into the minds 
of engineers of old-a trip back in 
time, if you will. The old issues con
tained humorous cartoons, poems, 
sayings, names and pictures of the 
Knights of St. Patrick grouped in 
their engineering departments, mind 
teasers, histories of the Engineering 
College and the Saint Patrick tradi
tion, coverage of the Saint Patrick 
Celebration, and much more. As edi
tor, I knew that the SHAMROCK 
magazine dated back to 1906, and I 
also knew much of its other history; 
but to actually see the old issues, to 
touch them, and to read through 
them made me and the Staff appreci
ate its history and tradition all the 
more . 

The SHAMROCK of old is a vener-

Shelly Moats, the Editor of the Missouri 
SHAMROCK, is an electrical engineering 
junior from Kansas City, Missouri. She is a 
member of IEEE, SWE, and Zeta Tau Alpha 
social sorority. Shelly's favorite pastimes in
clude travelling Europe and recruiting for 
the Missouri SHAMROCK Staff; and al
though Shelly has a hectic schedule, she 
finds time to do things like compete in the 
Miss Missouri-U.S.A. Pageant. 

able representative and voice of the 
engineering students at the first uni
versity west of the Mississippi River
The University of Missouri-Columbia. 
(Sorry, Rolla, you're just a "young 
upstart" on this side of the Missis
sippi .) The Missouri SHAMROCK 
of today strives to continue that stan
dard and prestige in a similar manner. 
By doing this, the Staff and I hope 
to bring some of the sense of tradi
tion and history appreciation to you 
while we continue to build upon the 
SHAMROCK's strong foundation. If 
you want to be a part of this tradition, 
join our staff. The Missouri SHAM
ROCK publication is diverse enough 
to utilize talents of many types be
sides that of writing. 

Read and enjoy the articles, old 
and new, within this issue. But while 
you are reading this magazine, re
mind yourself that you are not hold
ing just another publication in your 
hands . You are holding the Missouri 
SHAMROCK-a piece of your Engi
neering College career, a piece of 
the Engineering College heritage, a 
piece of the Columns. 

Shelly Moats, Editor 
Missouri SHAMROCK 





Engineering Student Council: 
A NEW BEGINNING? 

In the Engineering Student Coun
cil Constitution, the preamble states 
that "as a means of promoting stu
dent identification with the Univer
sity of Missouri-Columbia, College 
of Engineering, . . . there shall be 
established an elected Engineering 
Student Council." But if you ask the 
average engineering student about 
ESC, he will probably respond that 
he didn't know such an organization 
existed. That ignorance is something 
the new leadership of ESC wants to 
eliminate, in hopes of providing a 
better representation of student 
opinion to the administration. 

In the past, ESC has suffered not 
only from the extreme lack of mem
bership, but also from apathy among 
its leadership. That is not to say that 
all members of the Executive Com
mittee were slack in their duties to 
the students, but many of them were 
looking more for a resume booster 
than a chance to make a difference. 

Now the situation is looking bet
ter, not only for students, but also 
for the College of Engineering in 
general. Rob Jones, a senior mechani
cal engineer, was elected to the presi
dency of ESC in December in order 
to finish the term of Kevin Ratliff 
who graduated. Also elected in De
cember were: John Swope, secretary; 

Page 4 Missouri SHAMROCK 

by Todd Courtney 

Tim Koenig, treasurer; Brian Heath, 
publicity director; and Todd Court
ney, vice president. As a graphic ex
ample of the lack of ESC member
ship, it should be noted that all five 
members of the Executive Committee 
are mechanical engineers . 

Already a membership drive is be
ing initiated to help eliminate the 
lopsided representation. At the time 
of this writing, ESC has only a hand
ful of members. By publication time, 
the problem should have abated some
what; but new input is needed at all 
times . In fact, elections will be held 
again in March. 

According to enrollment figures 
from fall semester 1987, the College 
of Engineering had 2017 students. A 
breakdown of this number reveals 
that a total of thirty-six delegates to 
ESC are allowed by the constitution, 
in addition to the five members of 
the Executive Committee. Agricul
tural engineering is entitled to one 
representative; industrial engineering 
is allotted three; civil, chemical, com
puter, and undecided engineers can 
have four each; electrical and mechan
ical are allowed five each. In addition, 
three freshmen and three graduate 
students are to sit on ESC. Obtaining 
all forty-one representatives will allow 
ESC to staff its standing committees 

and have extra manpower for any 
needed special committees . 

The problem with membership 
seems conquerable, but what about 
tackling the administration? As Rob 
Jones says, Dean Anthony Hines 
"seems very eager to work with ESC 
to bring about improvements." In 
fact, Dean Hines has expressed his 
desire to establish a "close working 
relationship." He has also been very 
good about trying to answer any 
questions that ESC may have, and 
has been scheduled to field questions 
at some ESC meetings, which are 
open to the public. 

All these factors have contributed 
to an enthusiasm within ESC that 
hasn't been seen for many semesters. 
One of the projects in the works is a 
program to allow student involve
ment in teacher evaluation. It is 
hoped that student representatives 
from each department will read the 
end-of-semester evaluations and 
make specific recommendations con
cerning each class. 

Another possible reform concerns 
the cancellation of classes. Dean 
Hines was forced to cancel over thirty 
classes for winter semester 1988 due 
to low enrollments. "Cutting classes 
is a good reason for representation. 
People didn't try to express their 



opm10n in a constructive manner, 
such as through ESC," says Jones. 
ESC is seeking to establish a program 
to help departments plan classes in 
order to avoid as many cancellations 
as possible, while still offering an 
interesting array of electives. 

Another proposal involves distrib
uting questionnaires to graduating 
engineers for an evaluation of the 
College of Engineering as a whole. 
One year later, these same engineers 
would receive a follow-up quiz in an 
attempt to find out what classes and 
experiences aided them the most in 
their transition to a working engi-

neer. ESC hopes to be able to im
prove curriculum and teaching meth
ods in this way. 

As expressed by Rob Jones, lack of 
action by ESC in the past has pro
moted a "general feeling of apathy 
among students, because they can't 
see anything being done for them. 
The purpose of ESC is to gather 
student opinion and take it to the 
Dean. I feel that our combination of 
a new Dean, new blood, and new 
ideas will allow us to change the 
College of Engineering for the bet
ter, in a number of ways." 

Todd Courtney is currently a senior in me
chanical engineering (yes, people do live 
through it). As vice president of ESC, trea
surer of ASME, and Technical Editor of the 
Missouri Shamrock, he doesn't have much 
spare time. But when he finds some, he will 
find something to occupy it. 

Engineers-Land Planners-Land Surveyors 

Your FLUKE multimeter 
and accessories 

are waiting for you 
at our 

Arts and Engineering 
counter! 

UI- University 

b-Book Store 
in the brady commons 

Leaders in consistent excellence in Civil Engineering 
Project Plans for the development of Residential
Commercial-Industrial Sites and Municipal Engineering 
for Public Agencies - Land Surveying. 

10849 Indian Head Industrial Blvd. 
St. Louis, Missouri 63132 

(314) 426-6212 
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Co111puter Vision 
A LAYMAN'S APPROACH 

During my senior year in high 
school I visited the UMC School of 
Engineering. Between lunch and visit
ing with Dr. Devaney that day, I had 
the opportunity to explore the Elec
trical Engineering building. While 
investigating the laboratories and 
classrooms on the second floor my 
attention was drawn to a sign which 
read "Computer Vision Laboratory." 
I was rather surprised, for I thought 
M.I.T., Stanford, and Carnegie Mel
lon University were the only ones 
with the vision laboratories. I was 
curious to see what went on in this 
lab, but it was not until recently that 
I was finally able to see this lab and 
the person responsible for much of 
the research, Dr. James Keller. 

The head of the Computer Vision 
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Laboratory and specialist in the area 
is Dr. Keller, a UMC mathematics 
alumnus. Although he is without an 
engineering degree, his Ph.D in 
mathematics combined with his past 
exposure to the engineering field is 
an ideal combination for computer 
vision. During the mid to late sixties 
a program known as the Bio-Engi
neering Advanced Automation Pro
gram was born which analyzed medi
cal images through the use of a 
computer. · Dr. Keller joined this 
program in the mid seventies. This 
program, however, was disbanded, 
but its remnants were absorbed by 
the Department of Electrical Engi
neering in 1981. When not doing 
research with other faculty mem
bers, Dr. Keller teaches many classes 

related to computer vision including 
ones about Digital Image Processing, 
Pattern Recognition, and Artificial 
Intelligence. 

COMPUTER VISION 
According to Dr. Keller, computer 

vision is "that area of computing 
which is geared towards automatic 
interpretation of visual images." But 
it is important to note that other 
images can be analyzed including in
frared, color, X-rays, and even ultra
violet images . Computer vision does 
not end there; it encompasses many 
more areas such as mathematical 
modelling, algorithm development, 
and the study of object representa
tion in particular environments. 

Visual interpretation also embraces 
many other fields because of its 
unique processing requirements. To 
understand some of the requirements 
for processing images consider this: 
in a medium resolution picture of 
512"512 pixels (picture elements), 
there are over a quarter of a million 
points to be analyzed! Even now, in 
a world dominated by super-fast com
puters, vision is still hampered by 
some of today's technology. It is here 
that other fields of engineering come 
into play. On the hardware side, new 
computer architecture needs to be 
developed in order to process the 
massive amounts of data, while, cus
tom VLSI chips need to be explored 
as possible replacements to current 
IC's. Other promising technology be
ing explored include parallel process
ing and neural networks. Engineers 
and computer scientists are also 
needed in order to develop new al
gorithms and routines for the process 
of interpretation of visual images. 



INTERPRETATION 
The main element of computer 

vision is in the interpretation of ob
jects, whether visual or otherwise. 
Currently there are numerous tech
niques to interpret images mainly 
through the use of pattern recogni
tion techniques which include image 
or template matching and edge detec
tion. 

Template (or image) matching can 
be thought of as merely looking for 
the same picture of the object stored 
in the computer's memory. The idea 
behind this process is that the com-

puter takes a digitized picture of an 
object and then searches its own mem
ory until it finds the exact duplicate 
of the digitized object. This system 
of interpretation has proved very ef
fective, however, the limitations in
clude: 1) the domain of the objects 
being limited, and 2) this system is 
often hampered by the speed of the 
computer's memory search. 

One of the basic problems in com
puter vision is figuring out where 
one object ends and another one 
starts. In response to this, edge-de
tection algorithms have been devel-

oped to determine the edges. This 
method of interpretation can be used 
to search for distinguishing char
acteristics of an object. However 
many problems ham_per general-pur
pose edge detection including: 

1) Shadows (Shadows are often 
times perceived as the edges of 
an object.) 

2) Vertex Orientation 
3) Hidden Lines 
4) Colors (An edge-detection pro

gram will consider a change in 
color to signify the edge of an 
object.) 

Other techniques being explored 
include: 1) analyzing the same image 
from two different angles, thus pro
viding information on depth percep
tion, and 2) combining laser range 
measurements (also providing depth 
perception) and combining that in
formation with a visual image. 

UMC FACILITIES 
As stated before, the computer 

vision lab grew out of the Bio-engi
neering Program, but since that time 
the lab has grown considerably. The 
current systems in this lab include: 

1) Concurrent 3210 processor sys
tem: Lexidata 3400 image dis
play processor 
Spatial Data Digitizer with black 
and white camera 
Various graphics input/output 
devices 

2) VAX 11/780 processor system 
VICOM VDC image processor 
system 
Graphics input device 

3) IBM AT system 
Image Technology image pro
cessor 

What sets these computers apart 
from the average personal computer 
is their speed, their 'number crunch
ing' ability, software, and price. A 
typical vision research station in
cludes a camera, a digitizer, and a 
computer. The Vicom system con
sists of a camera and a digitizer, but 
it also includes an array processor 
and high-speed data bus, along with 
specialty software (including edge
detection software.) In addition, nu
merous printers and plotters are 
available for hard-copies. Current 
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fundi~g for the lab includes three 
grants, one of which is a $79,000 
grant from the U.S. Air Force. The 
purpose of the latter grant is to en
able an Air Force jet to distinguish 
an enemy object (e.g. tank) from 
other objects. However, an unusual 
problem must be solved; that problem 
is distance. The Air Force jet is not 
100 meters away from the object, 
but, rather, many kilometers away. 
Thus a picture that would be ana
lyzed can sometimes consist of just a 
handful of pixels. 

THE FUTURE 
Computer vision is still in its in

fancy with much basic research 
needed. However the UMC's vision 
laboratory, under the careful eye on 
Dr .. Keller and his colleagues, con
tinues to push the frontier of this 
emerging technology even farther. 
Recently, a grant was submitted to 
the National Science Foundation for 
over one million dollars. This infra-
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structure (as it is named) would in
clude money for equipment, person
nel, and and maintenance. Hopefully, 
this grant will be accepted, thus 
strengthening UMC's role in com
puter vision research. 

Articles: 
"Computer Vision", IEEE Potentials 

Vol. 5 No. 4 Dec. 1986 
Mishkoff, H . Understanding Com

puter ¼sion, Texas Instruments 1980 

Patrick Nasiatka, a native St . Louisian, is 
currently a freshman who hopes to get a 
degree in computer engineering. For his 
study breaks he enjoys reading, using com
puters, and watching basketball games. He 
is currently the Production Editor for the 
Missouri SHAMROCK, a member of the 
Engineering Student Council, and is active 
in the Engineers' Club. 



Ascend 
Reaching new heights of achievement 

in the business world requires a special 
alliance. An alliance of people - whether 
management, technical or administrative 
-working together to bring out their best. 
This is the type of relationship Anheuser
Busch has always maintained. 

Because of this, we've grown from a 
local brewery to an international corpora
tion. Our holdings now encompass 
everything from snack foods to theme parks 
to transportation. 

Talented people sustain our upward 
momentum. They take pride in exceeding 
previous levels of accomplishment and rise 
to every challenge with a single minded 
determination to succeed . They have a 
commitment to qu ality that makes 
excellence their standard. 

Their rewards? Intriguing assignments. 
Stimulating work environment. Tangible 
recognit ion. And the opportunity to reach 
for the stars. 

If you are about to receive your BSEE or 
BSME, and you have the potential to ascend 
above the ordinary , team up with 
Anheuser-Busch . Send your resume to: 
ANHEUSER-BUSCH COMPANIES, INC.; 
Corporate Employment; College Relations; 
One Busch Place; St. Louis, Missouri 63118. 
An Equa l Opportunity Employer M / F. ANHEUSER-BUSOI COMPANlfS 



JOB SEARCH 

Careful planning and research . 
These four words sum up the neces
sary steps involved in a successful 
job search. By carefully planning 
your job hunt and researching all 
your options, you will not only learn 
more about your own career objec
tives, but also you may greatly im
prove your chances of landing the 
"perfect" job. 

Whether you are seeking summer 
employment or a life-long career, the 
first step in your job search should 
be to decide on a career path. Engi
neering is a diverse field with oppor
tunities in various areas including 
research, design, manufacturing roles, 
marketing, and management. Em
ployers will usually specify which 
departments they are hiring for and 
will expect you to show an interest 
in working for that department. If 
you state on your resume that you 
are only interested in research and 
design, it is doubtful that you will be 
considered for a sales position. Also, 
it would be futile to apply for a 
research job with a company that 
does not perform its own research. 
The CPC Annual provides a good 
summary of job opportunities with 
engineering related companies and is 
available at the engineering place
ment office. 

If you are undecided about a career 
choice, start researching your options 
as soon as possible. Several good 
sources of job profiles and career 
information are The Dictionary of 
Occupational Titles and Business 
Week's Guide to Careers. Both are 
available at Ellis library. 
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Once you are familiar with your 
career options, you should compile a 
list of companies that provide job 
opportunities that appeal to you. A 
few large corporations such as IBM, 
AT&T, Texas Instruments, and Mc
Donnell Douglas provide opportuni
ties for employment in many areas, 
while small companies may concen
trate on fewer disciplines . 

The next step in your job search 
should be to arrange interviews with 
the companies you are most inter
ested in working for. Each semester 
the engineering placement office com
piles an interview list which includes 
the names of visiting companies, 
dates and times of interviews, and 
company hiring requirements. If you 
are not familiar with the placement 
office or the interviewing process, 
you should take the time to meet 
and talk with one of their counselors 
before you begin your job search. 
Many of the companies interview at 
several campuses a week and may 
visit UMC for only a few days. So 
do not wait too long because you 
may miss an important interview. 

The final step in your job search is 
to prepare yourself for the interview. 
An excellent article on the art of 
interviewing is Interviewing: The In
side Story from a College Recruiter. 
The article is written by John L. 
Lafevre and is reprinted in the CPC 
Annual. 

Although interview preparation in
volves many steps, the most impor
tant of these steps is to research the 
company. By taking the time to study 
the hiring company, you show the 
interviewer that you are an enthusi
astic person who is genuinely inter
ested in working for his company. 
You also provide a common topic for 
conservation which can transform a 
stressful interview into a comfortable 
one. 

To begin your research, visit the 
engineering placement office and read 
the literature provided by visiting 
companies . Other good sources of 
comppany information are the Peter
son's Annual Guides and the Stan
dard and Poor's Register. When re
searching the companies, try to find 
information that will give you an 
advantage in the interview. Vital in
formation could be company growth 
records, summaries of new products 
or services, and financial health data. 
Try not to limit yourself to informa
tion that "anyone" could find . 

Once you have completed the 
above steps, you should be prepared 
to seek out the right job for you . 
But don't get too discouraged if you 
don't get an offer after every inter
view. There are no guaranteed ways 
of finding a job every time, but 
through careful planning and re
search, you can greatly improve 
your chances . 

Thomas Luebbering is an electrical engineer
ing major from Jefferson City. He survived 
Professor Vredenberg:s 256 class so he will 
graduate in May. After graduation he plans 
to enter law school at the University of 
Texas and pursue a degree in patent law. 



BULLARNEY AND PONDERABLES 

While cleaning up the Missouri 
SHAMROCK office, the editor and I 
stumbted on some old issues of the 
SHAMROCK. Here are some re
prints. 

Inside a 1926 article was a cartoon 
drawing of a man (obviously intoxi
cated) holding on to a light pole. 
Under the drawing was the caption. 
"Electrical under full load condition." 
Obviously then, as now, engineers 
were one of the "wettest" crowds. 

A 1946 joke goes like this : 
Freshman: I want a girl who is beau
tiful, intelligent, quiet, thoughtful 
and who doesn't smoke, drink .. .. 
Senior: That's easy. Just stand behind 
the Journalism Building and when 
the girl you described comes by, 
those concrete lions will stand on 
their hind legs and roar. 

In the 1956 Bullarney section is an 
explanation of the "theory of limits" 
by a Professor to his students. "As
sume that you have called on a pretty 
woman. You are seated at one end 
of the divan (sofa) and she is seated 
at the other. You move halfway to
ward her. Then you move half of 
the remaining distance toward her. 
Again you reduce the separation dis
tance by 50 percent. Continue this 
for some time . Theoretically you will 
never reach the girl. On the other 
hand you will soon get close enough 
to her for practical purqoses." 

A 1956 joke goes like this: 
Chem E: "What would you say if I 
stole a kiss?" 
She: "What would you say to a guy 
who had a chance to steal a car but 
only took the windshield wipers?" 

Compiled by Mark Chan 

Some 1960's jokes are reprinted 
below: 

Professor: "Well, what did you think 
of the course?" 
Chem E: "I thought it was very well 
covered. Everything that wasn't cov
ered during the semester was covered 
on the final." 

ME Prof: "If you were at the top of a 
tall building, how could you measure 
the height, using a barometer?" 
Student: " I would tie a rope on the 
barometer, lower it to the ground, 
and then measure the rope." 

Student: "But professor, isn't this 
the same exam you gave last year?" 
Professor: "Yes, but I've changed the 
answers." 

Student: "What's the hurry?" 
Engineer: "I bought a new textbook 
and I'm trying to get to class before 
the next edition." 

The engineer was out with a flirt, 
and when his buddy left the table to 
buy a paper she pursed her lips in
vitingly and leaned across the table 
toward her date and, putting her 
face against his, whispered, "Now is 
your chance, darling." Glancing around 
hastily, the engineer muttered, "So 
it is!" and quickly leaned over and 
drank his buddy's beer. 

Reviving yet another tradition, we 
present Ponderables, a series of brain 
teasers. Answers will be in the next 
issue. 

A) Each of the letters in the equation 
below stands for a digit from 0-9. 
No digit is used twice . Solve the 
equation. 

DONALD 
+GERALD Hint: D = 5 

ROBERT 

B) Using six line segments of equal 
length, create four triangles of equal 
area. 

C) Using six line segments of equal 
length, create six triangles of equal 
area . 

D) You have eight poker cards lying 
face down in the positions shown on 
the diagram below. Find out what 
card is in the position of the "X". 
You must observe the following 
rules : 

1) You have two Aces, two Kings, 
two Queens and two Jacks. 

2) Every Ace must border a King. 
(Corners do not border) 

3) Every King must border a 
Queen. 

4) Every Queen must border a Jack. 
5) No Queen may border an Ace. 
6) No two cards of the same kind 

may border each other. 

X 
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ENGINEERS' WEEK AT MIZZOU 

Spring is approaching and once 
again it is time to celebrate Engi
neers ' Week at Mizzou . For those of 
you who may not know too much 
about this time honored-tradition, 
Engineers' Week is an eight day fes
tival where engineers at UMC cele
brate their pride of being engineers 
and, in general, party their tails off. 
There are a lot of exciting and inter
esting activities throughout Engi
neers' Week, but before reviewing 
them, I would like to present a short 
history of Engineers' Week . 

Engineers' Week is celebrated at 
different places and at different times 
all over the country. However, the 
very first Engineers' Week started 
right here at the University of Mis
souri-Columbia in 1903. (Yes, the 
somewhat well-known St. Pats Week 
at the University of Missouri-Rolla 
is just a takeoff of our original cele
bration.} In 1903, engineers had to 
attend class six days a week. One 
day in March, spring fever hit a 
group of engineers who promptly 
decided to ditch their classes for the 
day. Skipping class back then was 
almost a hanging offense, so to stay 
out of trouble, the intrepid engineers 
decided to make that day a holiday. 
St. Patrick's day was pretty close to 
the day these students missed class, 
so these founding fathers "discov
ered" the fact that St. Patrick, the 
patron saint of Ireland, was also the 
world's first engineer. The "discov
ery" went something like this: Legend 
has it that St. Patrick drove the 
snakes out of Ireland. (Snakes were 
probably pretty pesky in Ireland be
fore St . Pat got there .) Well, a snake 
is nothing more than a big worm, so 
St . Patrick drove worms out of Ire
land. This made St . Patrick the crea
tor of the first worm drive, which 
coincidentally happens to be a mechan
ical engineering device used to trans
mit motion . Therefore St. Patrick 
was the world 's first engineer, and 
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thus became the patron saint of all 
engineers . 

Faced with such irrefutable evi
dence, the engineering students and 
faculty at UMC in the early l 900's 
had no choice but to celebrate their 
patron saint's holy day. This tradition 
has continued ever since, and the 
fame of Mizzou's St. Patrick/Engi
neering Celebration soon spread 
throughout the nation . 

Now, in 1988, St. Patrick's Day 
has grown into Engineers' Week . En
gineers' Week is the perfect time to 
meet new people in your field of 
interest, and the numerous activities 
will give you plenty of chances to go 
out and just have fun. As promised, 
here is a chronological listing of all 
the activities of Engineers' Week 1988. 
Everyone is welcome to participate, 
so join in the fun and carry on the 
tradition of St. Patrick!! 

SATURDAY, FEB. 27: ROAD RAL
LY, ROAD RALLY PARTY. 

The Road Rally is a free for all car 
race among all enter ing teams . Each 
team starts out in a car with nothing 
more than a few sheets of clues . 
These clues, solved in sequential 
order, plot out the race course. Prizes 
are given out for various categories 
such as best time, best decorated 
car, worst time, bravest team (last 
year's winners in this category drove 
through the muddy course on a mo
torcycle), and whatever other cate
gory the race organizers can think 
of. The ending point of the course is 
the place where the Road Rally Party 
begins. I don't need to say anything 
more about the Party except that 
last year I had a great time laughing 
at everyone that came in after me. 

SUNDAY, FEB. 28: VOLLEYBALL 
TOURNAMENT 

Sunday is the day for the tradi
tional Volleyball Tournament. Any 
group of people may form a team, 
and everyone is invited to watch . 

You must pre-register if you wish to 
participate in the tournament. 

MONDAY, FEB. 29: SHILLELAGH 
HUNT, CAMPUS STUNT, KING 
SKITS, BEARD CONTEST FINALS. 

Engineers' Week kicks into high 
gear on Monday. The Campus Stunt 
is a huge prank that certain engineers 
usually pull off to start the week. Be 
on the lookout as anything goes. The 
Shillelagh Hunt is a week-long search 
for the mythical shillelagh of St. 
Patrick. The coveted staff is hidden 
somewhere in the universe; but, for 
some reason, it is usually found some
where on or near our campus. Clues 
to the location of the shillelagh are 
given out every day, and the first 
team to find the staff wins a prize . 
At 7:00 in the evening we have the 
King Skits at Middlebush Auditorium. 
This is everyone's chance to see the 
Engineering King Finalists show off 
their creative talents . Don't attend if 
you are offended by Rolla or J-School 
jokes . Lastly, we have the Beard Con
test Finals. This is the judging of 
men who have worked hard to grow 
the most creative beard after being 
clean shaven a month earlier. 

TUESDAY, MAR. 1: PROFESSOR 
FOR A DAY, S.P.A.C. 

On Tuesday and Wednesday you 
may see someone different lecturing 
your engineering class. This new per
son is your Professor for a Day . I 
remember one year when a curva
cious lady with a red dress and long 
legs lectured one of my classes. (I 
forgot what she was lecturing about, 
though .) Also, throughout the day, 
IEEE sponsors S.P.A.C., the Student 
Professional Awareness Conference. 
This is a series of four very informa
tive and interesting lectures by pro
fessionals in the field of engineering. 
These are not your ordinary Physics 
176 lectures; I had a blast at S.P.A.C. 
last year! Also, as an added incentive, 
some of your professors may let you 



skip class or even give you extra 
credit for attending these lectures. I 
really recommend that you attend 
S.P.A.C. this year. 

WEDNESDAY, MAR. 2: QUEEN 
SKITS, BAR NIGHT. 

On Wednesday night at 7:00 P.M., 
we get the chance to see the lovely 
Queen Finalists perform their Engi
neers' Week Skits at Middlebush 
Auditorium. After the skits, everyone 
is invited to Bar Night at a local bar. 

THURSDAY, MAR. 3: EGG CAT A
PUL T FINALS, ENGINEERS' BARBE
CUE. 

Thursday afternoon is the time 
for the Egg Catapult Finals, an event 
which has received tremendous 
media attention in the past. Con
testants must fire an uncooked egg 
at a frying pan target 25 feet away 
using a homemade catapult. The win
ner is the contestant who egg lands 
closest to the pan. The Engineers' 
Barbecue is a great party held at the 
Sunrise Optimist Club. Lots of bar
becue, beverages, and good fiends 
will be there. Be sure to attend! 

FRIDAY, MAR. 4: KNIGHTING 
CEREMONY, LAB EXHIBITS. 

On Friday the senior engineers get 
knighted to become Honorary Knights 
of St. Patrick. Lab Exhibits are tech
nical designs on display throughout 
the Engineering building. 

SATURDAY, MAR. 5: GREEN TEA, 
ST. PAT'S BALL. 

The last day of Engineers' Week 
begins with a reception at the Chan
cellor's residence in the afternoon. 
One of the drinks served will be 
Green Tea. Engineers' Week finally 
comes to a grand conclusion with 
the St. Pat's Ball held this year at 

Day's Inn. The Engineering King and 
Queen are crowned at the Ball to 
close out the celebration of Engineer
ing at Mizzou. 

Make preparations now to attend 
as many events as you can! Informa
tion can be found on the Engineers' 
Week bulletin board located on the 
first floor of the Engineering build
ing. Some events require pre-registra
tion (with the deadline usually being 
the day before the event.) Times and 
places may change due to extenuating 
circumstances such as Mizzou Basket
ball games, so watch out for informa
tion . See you during Engineers' 
Week!! 

Mark Chan is a junior in electrical and com
puter engineering from Overland Park, KS. 
(There is nothing, not even universities, in 
Kansas .) He is a member of the Engineers' 
Club and is currently the Managing Editor 
for the Missouri SHAMROCK. Mark's inter
ests include soccer, collecting calenders, and 
pestering the editor. 
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The Logical Susp_ect _____ , 
Soot particle growth as it takes place in wood-burning fireplaces, 
diesel engines, and industrial furnaces, has been attributed 
to a complex set of interdependent chemical reactions. 
A researcher at the General Motors Research Laboratories has 
demonstrated that the decomposition of a single species is 
primarily responsible. 

Soot Formation 
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Figure 1: Total growth rate contrasted with 
growth rate per unit area plotted as a function 
of ethylene/oxygen mole ratio measured at a 
given height above the burner face. 

Figure 2: Artist's rendition of the surface growth 
of a single soot particle by the incorporation of 
acetylene molecules. 

SOOT FORMATION may be 
divided into two stages. 

Microscopic soot particles are gen
erated in the "inception" stage. 
They reach full size in the "growth" 
stage, which accounts for more 
than 95% of their final mass. Most 
scientific exploration has concen
trated on particle inception which, 
despite all the effort, remains 
unexplained. Dr. Stephen J. Harris, 
a physical chemist at the General 
Motors Research Laboratories, 
has reversed traditional priorities. 
Combining experiment with logic, 
he has formulated the first quan
titative explanation of the growth 
stage in soot formation. 

Dr. Harris arrived at his 
mechanism through an elaborate 
process of elimination. To focus 
on the chemistry of soot growth, 
he began by eliminating from his 

investigation the complexities 
introduced by turbulence and 
mixing. He limited his research to 
premixed, ethylene/ oxygen, lami
nar flames with one-dimensional 
flow. 

Previous descriptions in the 
literature told him that two pro
cesses take place simultaneously 
during growth. Incipient particles 
collide and coalesce into larger 
particles, while growing at the 
same time by incorporating hydro
carbon molecules from the burned 
gases. 

The first process reduces 
total surface area without chang
ing total mass, while the second, 
called "surface growth;' increases 
both total surf ace area and total 
mass. Hence, the increase in the 
total mass of soot can be entirely 
attributed to surface growth. 

Dr. Harris set out to iden
tify the hydrocarbon molecules
or "growth species" -responsible 
for surface growth. Increasing by 
increments the richness of the 
flame, he made the key discov
ery that although the total mass 
growth rate (gm/ sec) increases 
strongly when the ratio of ethyl
ene to oxygen is increased, the 
mass growth rate per unit surface 
area (gm/ cm2/ sec) increases only 
slightly (see Figure 1). Thus, the 
controlling variable for how much 
soot is formed is not the concen
tration of growth species, but the 
surface area available for growth. 

This finding led him to con
clude that richer flames produce 
more total soot because they gen-



e_rate more particl~s i_n _the incer
hon stage. More mcipient parti
cles off er greater initial surface 
area for the incorporation of hydro
carbons. 

Since the growth rate per 
unit area must depend on growth 
species concentration, this con
centration must be similar from 
flame to flame. Dr. Harris went 
on to reason that there must either 
be enough growth species at the 
outset to account for the total soot 
growth in the richest flame, or 
the species must be rapidly formed 
within the flame from another 
hydrocarbon present in high 
enough concentration. 

HE NARROWED his search 
to the four most abundant 

classes of hydrocarbons found in 
flames: acetylene, polyacetylenes, 
polycyclic aromatic hydrocarbons 
(PAH), and methane. Methane 
can be eliminated, because its 
concentration does not decrease 
as soot is produced. There is not 
enough PAH to account for soot 
formation in any flame. Neither 
of these two hydrocarbons can be 
readily formed from the other major 
species present. That left only 
acetylene and the polyacetylenes. 

Acetylene contains enough 
hydrogen to account for the hydro
gen content of soot measured in 
the early stages of growth. But 
among the polyacetylenes, only 
diacetylene could possibly supply 
enough hydrogen. That left acet
ylene and diacetylene. 

There is more than enough 
acetylene to account for the mass 
of soot produced. There is not 
enough diacetylene, and while 
diacetylene can be formed from 
the abundant supply of acetylene, 
the reported rate of conversion is 
too slow for diacet_ylene to play a 
significant role. That left only 
acetylene. 

Dr. Harris verified that acet
ylene is the growth species by 
determining that the slight increase 
in growth rate per unit area is 
proportional to the increase in 
acetylene concentration (see Fig
ure 1). He also found that the rate 
constant he measured was in 
agreement with the reported rate 
constant for the decom_position of 
acetylene on carbon. These find
ings confirmed his hypothesis that 
soot particles grow in flames by 
the incorporation and subsequent 
decom_p_osition of acetylene. 

"Now that we know how soot 
grows;' says Dr. Harris, "we can 
examine how it begins with greater 
understanding. Then, perhaps our 
knowledge will be oomplete enough 
to suggest better ways to reduce 
soot'.' 

General Motors 

THE 
MAN 
BEHIND 
THE 
WORK 
Dr. Stephen J. Harris is a Staff 
Research Chemist at the General 
Motors Research Laboratories. 
He is a member of the Physical 
Chemistry Department. 

Dr. Hams _graduated from 
UCLA in 1971. He received his 
Master's and Ph.D. degrees in 
physical chemistry from Harvard 
University. His doctoral thesis 
concerned Van der Waals forces 
between molecules. Following his 
Ph.D. in 1975, a Miller Institute 
Fellowship brought him back to 
the University of California, this 
time at Berkeley, where he spent 
two years studying laser-induced 
chemistry. He joined General 
Motors in 1977. 

Dr. Harris conducted his 
investigation into soot particle 
growth with the aid of Senior Sci
ence Assistant Anita Weiner. 
His research interests at GM also 
include the use of laser diagnos
tic techniques in combustion 
analysis, with special emphasis 
on intracavity spectroscopy. 



SHAMROCK STAFF 

Dale Hinson is a junior from St . Charles, 

MO, majoring in accounting. This is his first 

year on the Missouri SHAMROCK Business 

Staff. He likes lifting weights and loves fast 

cars. He eventually wants to own an ac
counting conulting firm and one day hopes 
to rule the world. 

Ed Szczuka is the SHAMROCK Photogra
pher and a graduating electrical engineer. 

Originally, he started college in Memphis, 

TN, and then transferred to MIZZOU in 

the Fall of 1986. He loves the out of doors
going rock climbing and rappelling when
ever he can. He's always saying to the guys, 

"Great! Do you want to go camping!" 

Michael Sparkman is an electrical and com
puter engineering senior from St . Louis, 

home of the number one CARDINALS . He 

is currently Business Manager of the Mis
souri SHAMROCK, as well as a member of 
IEEE, and Engineer's Club/St . Pat's Board. 

Mike enjoys bicycling, playing soccer, and 

road tripping to White Castles. 

Victoria Johnson is an Electrical Engineering 

junior from St. Louis, Mo. She is currently 

the Advertising Manager of the Missouri 

SHAMROCK. In her spare time (which she 

has lots of this semester) she likes to go 

shopping, watch soap operas, and do other 

things equally non-productive . 

Jay Lorenz is a sophomore from Steeleville, 
IL, majoring in accounting . This is his first 

year on the Missouri SHAMROCK Business 

Staff. His favorite pastimes include wres
tling, buoy ball, indoor hand gliding, and 
cow tipping. His goals in life are to own an 

oil company, have a harem, and play the lead 

role in FERRIS BUELLER'S DAY OFF, PART 
II-THE SEQUEL. 



A Message from Jack Sandridge, P.E., President 

UMC ENGINEERING ALUMN 

ORGANIZATION 

Kansas City Chapter. St. Louis Chapter 
Out of State Chapters throughout the U.S. 

YOU ARE THE FUTURE 

Earning a degree in Engineering is a tough job! However, if society is to 
continue to develop, someone has to be willing to put forth that effort! You 
and I -- and 15,871 other Mizzou Engineering alumni -- know this. Applying 
your education to achieve professional career goals lies ahead. Success 
oriented engineers know the value of teamwork. To get the right start for 
your career; join the right team! 

*Annual membership $20 
*Student/Senior annual membership $10. -- applies for 1 year 
after graduation. 

*Call Darlene Miles at 314-882-6612 for application and 
information. 

Keep a piece 
of the Columns • • • 

Subscribe to the 
Shamrock! 
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University of Missouri-Columbia 
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Design an Expanding 
Universe on the 

Ultimate Chip 
At today's GE, young engineers like 
Mark Simmons are pushing micro
electronics to the limit, and beyond. 
In design applications that take them 
from the ocean floor to the automated 
factory to outer space. 

With each breakthrough, an amazing 
revolution takes place. As each new 
GE chip design multiplies micro
processor capacity, so grows our 

capacity to design more powerful, 
more accommodating chips. 

Consider some recent GE develop
ments. Our custom-designed 
Graphics Array Processor converts 
massive amounts of information into 
simulated 3-0 images With far less 
time and expense than conventional 
computers require. 

Or GE's Advanced Very Large Scale 
Integrated Circuits. With feature sizes 
a hundred times smaller than a 
human hair 

What's our "electronic blueprint" for 
the future? Solar energy chips that 
power their own intelligence and pave 
the way for deep space exploration. 

General Electric is an equal opportunity employer. 

Fifth generation computers that build 
on the astonishing speed and capacity 
of chips taking shape today Plus start
ling ideas still in the minds of our 
engineers. 

If you 're drawn to the challenges of 
microelectronic design, you should 
have designs on us. At GE locations 
throughout the USA, we design, 
manufacture, use and explore 
breakthrough applications in micro
electronics. 

Come contemplate the infinite 
universe. Flex your gray matter with 
the great minds at GE. 

A It you can dream it, 
W you can do it 
• A registered trademark of General Electric Company. 
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