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About the cover: Students are 
the heart and soul of any great 
university. The strength of the 
students across all disciplines 
attests to the health and welfare 
of IT. Pictured in the central 
courtyard by the new Electrical 
Engineering/Computer Science 
building are five of IT's best and 
brightest: (back row, left to right) 
Beth Lewis, mathematics, Brian 
Ross, mechanical engineering, 
(front row, left to rig ht) Janna 
Mobley, chemical engineering, 
Christine jeseritz, aerospace 
engineering, and Eric Hernandez, 
aerospace engineering. Story 
on page 5. 
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F E R T U R E S 

II AT HOME AT I.T. 

From Kansas City to Coon Rapids 

to Eau Claire to Champlin-some 

of the best students from around 

the state and the nation have 

made IT their home. Inventing 
Tomorrow introduces you to 

five of them. 

II PARTICLES MATTER 

By becoming the best in the world 

at understanding and controlling 

particles that you and I never even 

notice, Ben Liu and his colleagues 

in the Particle Technology Labora

tory have created a huge demand 

for their services-and an aura of 

excellence for IT. 

II THE BEST ON THE FIELD 

George Gibson has been an all

American all his life- on the 

football field, as a teacher, on oil 

fields around the world, and as a 

philanthropist. 

DEPARTMENTS 

II NEWS 

Russ Hobbie and Sally Gregory 

Kohlstedt shift gears; Dean 

Kulacki steps down; Inventing 
Tomorrow wins national 

award. 

II FACULTY 

Assistant Professor Sue Mantell 

felt lucky when she landed a 

job at IT in 7 99 7. If her success 

so far- both as a researcher 

and as a teacher-is any 

indication, IT may be the lucky 

party in this partnership. 

II ALUMNI 

Meet IT's latest Outstanding 

Achievement Award winners: 

Paul Rubbert (Aeronautical 

7 958, M.S. 7 960) and Vern 

Ericksen (Mechanical 7 965, 

M.S. 7968, Ph.D. 1977). 
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HOBBIE TENDS 

TO 11 FAMILV" 

BUSINESS 

Russell K. Hobbie will be ending 
his tenure as Institute of Technol 
ogy associate dean for student 
affairs later this summer after 
serving more than 11 years in 
that position . For a man who has 
spent his entire professional 
career accepting new challenges, 
it wasn't easy to think about 
retrenching, especially when it 
meant relinquishing what Hobbie 
describes as one of the most 
rewarding positions of his 35-
year IT career. But he was forced 
to choose between his job as an 
associate dean and another 
important facet of his profes
sional career. 

"I'm supposed to be finishing the 
third edition of a book I first 
published in 1978 [titled Interme

diate Physics for Medicine and 

Biology]," says Hobbie. "The 
publisher recently told me if it's 
not finished by September 1996, 
it's a dead project. When some
one threatens your children, you 
sit up and take notice." 

Hobbie's endangered "offspring," 
currently in use at Minnesota and 
johns Hopkins, among other 
universities, was conceived in 
the early 1970s. Always alert to 
the challenges confronting 
students, Hobbie recognized 
that the basic physics courses 
being taught to premed students 
held little relevance for a career 
in medicine. 

"There was a huge gap between 
the sort of physics premed 
students were exposed to 
through introductory courses and 
what they encountered when 

they began to read professional 
journals," says Hobbie. He spent 
two years attending medical 
school classes to get a feel for 
what was needed (all the while 
teaching and doing research full 
time in the physics department 
and serving as IT director of 
undergraduate studies.) After 
sitting in on the classes, he began 
to develop and teach a senior/ 
graduate-level course on physics 
in medicine and biology. The 
textbook came next. 

"Physics is an almost infinite 
discipline," says Hobbie. "The 
textbook-which contains a lot 
more classical physics than is 
usually found in physics courses 
now-simply presents a subset 
of the physics discipline that is 
more meaningful to students in 
medicine and biology." 

Since he joined the physics 
department in 1960 as a 
postdoctoral research associate, 
Hobbie has maintained an active 
research career in biological and 
medical physics. He became an 
assistant professor in 1962, 
associate professor in 1965, and 
professor in 1972. He has 
published some 60 research 
papers, including 16 during his 
time as associate dean . Hobbie 
has also been active in University 
governance, serving on numer-



ous committees as well as on the 
faculty senate. 

Throughout his career, however, 
Hobbie has always demonstrated 
a special interest in teaching 
and helping students. In fact, he 
counts making himself available 
to students among his biggest 
accomplishments as associate 
dean. 

"I've always tried to be accessible 
to students and be a strong 
advocate for them," Hobbie says. 
"We've accomplished a number 
of other things-many of which 
grew out of other people's 
ideas-during the time I've 
served as associate dean ." 

Under Hobbie's guidance, the 
honors program was established, 
the concept of freshmen teams 
was initiated, and the entire 
lower division program was 
restructured. Also, a placement 
office was established and, with 
the help of Mrs. George W. 
Taylor, the old engineering library 
was remodeled to create the 
Taylor Academic Center. 

Hobbie's love of teaching and 
dedication to students has always 
extended beyond his formal 
duties as associate dean . 
Throughout his tenure as an 
administrator, Hobbie continued 
to teach regularly. He also 
participated in a wide range of 
educational programs, including 
a National Science Foundation 
project called Active Physics-a 
program to create a new physics 
curriculum for high school 
students who normally don't take 

physics-and a project to 
develop a set of junior and senior 
high school teaching materials on 
radioactive physics. 

Appropriately, among the honors 
Hobbie has received during his 
career are several teaching 
awards, including three George 
Taylor Teaching Development 
Awards from IT (in 1974, 1976, 
and 1979), a Certificate of 
Appreciation from the Minnesota 
Science Teachers Association, and 
a Distinguished Service Citation 
from the American Association of 
Physics Teachers. 

Until the prospect of never seeing 
his textbook reach the third 
edition arose, Hobbie had 
intended to continue as associate 
dean for another year and a half. 
He jokingly suggested that, were 
he 20 years younger, he might 
have tried to be a teacher, 
researcher, textbook author, and 
administrator (as he once was) . 

"I'm finding I can't work as 
much at age 60 as I could at 50," 
he says. 

Hobbie will continue to teach 
and do research while he rewrites 
the textbook. Three out of four 
isn't bad-at any age. 

KOHLSTEDT TO 

FOCUS ON 

FACUL TV ROLE 

After six years as an associate 
dean, Sally Gregory Kohlstedt is 
turning her attention to her 
position as professor of the 
history of science and technology 
full time. Kohlstedt came to IT in 
1989 from a position as a visiting 
professor in the history of science 
at Cornell University. 

As associate dean, Kohlstedt 
initiated and sustained a variety 
of programs and events aimed at 
attracting women students to IT 
and helping them succeed. Most 
notable among these efforts was 
her work to establish the Pro
gram for Women in the Institute 
of Technology. She also worked 
on events such as IT Science 
Opportunities Day for Girl Scouts; 
served as co-chair of the Women, 
Gender, and Science Conference 
held in May on the St. Paul 
campus; and worked to recruit 
and retain women faculty 
members and to improve com
munication and networking 
among them. She was recently 
nominated for the 1995 
Minnesota Women in Higher 
Education Award . 
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LETTERS TO THE 

EDITOR 

Step Aside, Dan Quayle 

It's nice to see that some things 
don't change. When I was an 
undergraduate (some 45 years 
ago), engineers were fortunate to 
earn a C in English . I noted with 
interest your spelling on page 13 
[of the Spring issue]-please, give 
me a brake! Could I still earn a C? 

H. B. "Bud" Hayden Jr. 
President, Metroquip Inc. 

Editor 's reply: A+ 

A Breath of Fresh Air 

I have just read your spring issue 
and feel moved to express my 
congratulations and sincere 
appreciation . The articles are 
excellent, and after reading them 
I had two strong impressions. 

First, the time-tested, true role of 
IT, and the University in general, 
comes through repeatedly-a 
gateway to the knowledge and 
opportunities of the whole world 
for young people in this area and, 
at the same time, an instrument 
for attracting talent from around 
the world to enrich every part of 
the Upper Midwest community. 

Second, the refreshing subject 
matter and treatment-solid 
information about constructive 
activities and communities, rather 
than the exploitation of suspicion, 
fear, personal conflict, and 
destruction that dominates the 
majority of the publications that 
come to us. 

Thanks again. 

john R. Borchert 
Regents' Professor Emeritus 
Department of Geography 

KULACKI STEPS 

DOWN 

Frank Kulacki resigned as dean 
of the Institute of Technology 
effective june 30. Kulacki, who 
came to IT in 1993 after serving 
as dean of engineering at 
Colorado State University for 
seven years, will retain his 
position as a member of the 
mechanical engineering faculty. 
Associate Dean Willard Miller will 
serve as acting dean. Professor 
Eugene Fabes, who recently 
ended his term as head of the 
mathematics department, will 
serve as chair of a search commit
tee to find a new dean. 

IT MAGAZINE 

WINS AWARD 

Inventing Tomorrow has won a 
Silver Medal for Magazine 
Publishing Improvement from 
the Council for the Advance
ment and Support of Education 
(CASE). This CASE awards 
program recognizes achieve
ment in alumni relations and 
communications. 

Forty-three magazines from 
colleges and universities around 
the country were entered in this 
category. The entries were 
judged on improvement made 
over a two-year period from 
March 1993 to March 1995. 
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is not your typical IT student. At 
42, Lewis-a mother of sons ages 14 and 11-is 
going to college for the second time. She has a 
degree in general science and 

medical technology and 
worked several years on 
research projects in 
pharmacology, 
genetics, cell biology, 
and microbiology, first 
at the University of 
Iowa after she 
completed her 
undergraduate 
studies there and 
then on the St. 

Paul campus of the 
University of Minnesota. And, as 

she jokingly admits, she occasionally 
encounters students who "wonder why I haven't 
decided what I want to grow up to be yet." But 
Lewis is typical of IT students in that her classroom 
experiences have opened many new opportunities 
and rekindled her enthusiasm for possibilities. 

"I've had some excellent teachers here," says Lewis, 
"and I've developed sort of a passion for mathemat
ics. The logic of mathematics is very appealing and I 
really enjoy problem solving ." 

Like many IT students, Lewis, who just recently 
switched her allegiance to mathematics, arrived at 
her major course of study in a roundabout fashion . 
She began to take physics and chemistry classes on 
a part-time basis in order to improve her perfor
mance on the Medical College Admissions Test 
(MCAT) before applying to medical school in 1991. 

"I've always wanted to go to medical school, but the 
doors were just beginning to open to women when 
I was in college the first time," she says. "And then I 
met my husband, Randy, and put off my medical 
school plans." Although she was accepted into 
medical school and put on the waiting list, all of the 
available slots were filled before her number came 
up. She turned to IT full time in 1992, intending to 
earn a degree in electrical engineering with a 
specialty in biomedical engineering and approach 
her lifelong interest in medicine from a different 
angle. As she progressed into the upper-level 
courses in electrical engineering, however, Lewis 
became frustrated. "I was like a square peg trying to 
fit into a round hole," she says. Clearly, with a grade 
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point average over 3.6, she didn't find the course 
work particularly troublesome. It just wasn't as 
compelling as she had hoped. Mathematics proved 
to be very compelling, however, so Lewis jumped 
the electrical engineering ship. And she discovered 
both a knack and a passion for teaching . 

"I work part time in IT as a tutor and a peer adviser," 
Lewis says . "Math is a real hang-up for a lot of 
very intelligent students. Their basic strategy gets 
in the way-they rely too much on memorization 
skills. It's been a lot of fun to help people overcome 
that hurdle." 

Lewis has overcome a few hurdles herself. Being 
married and raising a family while going to school full 
time and working part time has been challenging, 
but Lewis says her husband has eased the difficulty 
by taking on more than his share of household and 
child-rearing duties. Being "almost old enough" to be 
the mother of her classmates also posed a few, albeit 
minor, problems, according to Lewis. 

"Some students, especially when I was taking lower
division classes, just looked at me like 'What are 
you doing here?"' she says, laughing. "The more 
mature students have respected my opinions-or 
have at least acted as if it's possible that I might 
know something." 

Lewis hasn't abandoned her dream of attending 
medical school. "I took the MCATs again in April and 
I plan to apply to medical school this summer," she 
says. "If I don't get into medical school, I'll probably 
go into teaching mathematics." 

Either turn of events seems full of possibilities. 

exudes 
determination, poise, a 
sense of direction, and a 
pleasant and unassuming 
variety of self-confi
dence-much more so 
than you might expect 
from a 23-year-old 
Coon Rapids, Minne
sota, native who just 
received a bachelor's 
degree in mechanical 
engineering . If you heard someone 
from the Minnesota Chapter of the American Society 
of Mechanical Engineers (ASME) describe Ross as "our 
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rising star," you might not be so surprised . And, if 
you look at all that he has done during his five years 
as an IT student, you would begin to understand 
how he has become so polished so quickly. 

In addition to compiling a 3.94 grade point average 
and participating in ASME and other professional 
and extracurricular activities, Ross designed manu
facturing equipment still in use at Minnesota Valley 
Engineering while he was in the mechanical engi
neering department's co-op program. He also was 
awarded an ASME summer internship that took him 
to Washington, D.C., where he met with policy 
makers and public officials ranging from members of 
Congress to the head of the Nuclear Regulatory 
Commission to representatives of the CIA. As part of 
the internship, Ross researched and wrote a policy 
paper on using the information superhighway to 
improve engineering education by establishing a 
national database of advanced educational materi
als - diagrams, drawings, charts-that could be 
accessed for use in college and university classrooms 
around the country. Ross's paper garnered a lot of 
attention and is being used by ASME and others to 
promote interest in such a system . 

"The stuff you get in the classroom is only half your 
education here at IT- if that," says Ross. "What you 
learn outside the classroom-touring companies, 
meeting with engineers- is every bit as important. 
That's why the University of Minnesota is so much 
better than the University of Wisconsin or the 
University of Illinois at Champaign-Urbana. The 
opportunities here are simply unbelievable because 
of the industry here in the Twin Cities. 

"I've got friends at Purdue, for example, who get 
to go on one two-day tour per year. Here we just 
shoot out, tour a company, and come on back. 
Since I started school, I've been to MTS, Rosemount, 
Medtronic, the Ford Truck plant in St. Paul, 
Honeywell, 3M, and others. It really motivates me to 
do my work." 

A taste of life in the real world of engineers plus his 
work at Minnesota Valley Engineering helped Ross 
narrow the focus of his studies. "I knew back in high 
school I wanted to be an engineer," he says. "I 
decided on mechanical because we get involved 
with a little bit of everything -electrical, civil, aero. 
We're sort of the jack-of-all-engineering-trades. 
When I worked at Minnesota Valley I found out that 
what really makes me go is design and controls." 

Ross's single-mindedness has helped him excel in 
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extracurricular activities as well as in the classroom. 
He has been extremely active in the University of 
Minnesota chapter of ASME, serving as its activities 
director in 1992-93 and as its co-president in 1993-
94. In 1994 he was awarded the organization's 
Student Section Member of the Year Award . With 
such a stellar record in and out of the classroom, Ross 
had a great deal of flexibility in deciding where to go 
to graduate school. He received offers from both of 
the schools he seriously considered: Stanford Univer
sity and the Massachusetts Institute of Technology. 
He selected Stanford, where he was offered a full 
tuition grant and a "pretty generous scholarship." 

Although he wants to work as an engineer for "quite 
a while" when he finishes at Stanford, Ross's experi
ence with the ASME internship in Washington, D.C., 
led him to conclude that he may someday join the 
ranks of the engineers who work to influence public 
policy decisions. 

As ambitious and successful as he is for one so young, 
Ross has not allowed his travels on the academic fast 
track to rob him of perspective. There are some 
things about being young he doesn't intend to miss. 

"This summer I'm going to stay around home and 
get a job," he says . "Once I join the workforce, I 
won't have a lot of time to spare. For now, I want a 
chance to play some softball with my friends and 
spend a lot of time fishing with my dad . We really 
like to fish ." 

cruised through hig school 
in Kansas City-a private 
high school to which she 
had received a full tuition 
scholarship-and 
graduated cum laude in 
1990. She has con tin
ued to do well at IT, 
but the challenges of 
studying at a major 
research university in 
the demanding 
chemical engineering program 
forced her to shift gears. 

"The program really keeps you on your toes," says 
Mobley. "I've had to work really hard." How much 
does she study? "Not nearly enough ." 
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That translates into an average of nearly 20 hours a 
week outside of class and laboratory time. Mobley 
also works 1 0 hours a week in the University's 
Academic Affairs office and is active in a campus 
sorority. Although she has been a strong student all 
her life, the challenges of IT didn't take her com
pletely by surprise. 

"I have a cousin who is in chemical engineering and 
I talked with her about it," says Mobley. "I've always 
been good in math and science, so chemical engi
neering looked good to me. The strength and 
reputation of the program at IT played a big role in 
my coming here." 

Mobley's family also has been a factor in both her 
success in education and her decisions. In addition to 
support from her father, a supervisor at the Allied 
Signal Plant in Kansas City, and her mother, a nurse 
in a pediatrician's office, Mobley got advice from an 
aunt who helped IT recruit this bright young student. 

"My aunt, Marcella jones, earned both bachelor's 
and master's degrees in mathematics here," 
says Mobley. "When I was trying to 
decide where to go, she invited me 
here, showed me around the campus, 
and introduced me to a number of 
people on campus. Everything just 
seemed to fall into place." 

The first few months on campus were a little 
frustrating, but every time she ran up against 
a wall, she was able to find the help she 
needed. "The people in Project Technology 
Power have been especially helpful," says 
Mobley. "If I ever had problems with registration 
or questions about financial aid and I couldn't get 
answers someplace else, they helped me out." 

Like fire on steel, the challenges seem to have 
tempered Mobley's resolve. 

"I've definitely become very independent and more 
outspoken," she says. "And I feel proud that I've 
stuck it out. A lot of people I started out with have 
given up the fight." 

Now a junior, Mobley spent two summers as an 
intern working for 3M, first at the Maplewood, 
Minnesota, facility and then at a manufacturing plant 
in Iowa. She is the recipient of both a University of 
Minnesota Presidential Minority Scholarship and a 
Project Technology Power Scholarship. Mobley plans 
to go to graduate school, but hasn't decided yet 
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whether to work for a few years first. In either case, 
she knows the kind of work she wants to do. 

"My interest is in the environmental sciences, and 
that's the area I' ll be working in in the environmental 
department with 3M this summer," says Mobley. 
"I'm really excited about this summer because 
eventually I hope to get a job working to prevent 
damage to the environment, or perhaps fixing some 
of the damage we've already done." 

loves airplanes and rocket 
ships. He builds and flies radio-controlled airplanes 
as a hobby, and for many years he dreamed of 
becoming an astronaut or a fighter pilot. But fighter 
pilots and astronauts need near-perfect vision
uncorrected-so he settled for the next best thing: 
aerospace engineering. 

"I think it was the whole Star 
Wars phenomenon that hooked 
me," Hernandez says. "I'm still 
fascinated with the space 
shuttles and fighter planes . 
Since I can't fly them, I 
fi gured I might as well 
design them." 

Hernandez, who lives in 
Champlin, Minnesota, 
with his parents and 
commutes to campus, 

graduated in the top 5 
percent of his Anoka High School 

class of some 700 students. Now a senior in 
aerospace engineering, he has maintained the same 
high level of academic achievement at the University, 
largely by focusing his energies every day. 

"I study four hours a day, five days a week," says 
Hernandez. "I work weekends at a local rental store." 

One of the reasons Hernandez is able to stay focused 
on his education is that his parents are helping him 
financially, paying for much of what is not covered 
by scholarships. His father, a salesman, and his 
mother, an accountant, share in Hernandez's dream 
of becoming an aerospace engineer. He is the first in 
their family to attend college. 

"My parents are very proud of me," says Hernandez, 
who will graduate at the end of winter quarter 1996. 
"They're very excited about graduation." 
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Hernandez is excited about graduating, too, but 
what he really wants to do is get a job. He got a 
taste of the working world of engineers through a 
recent internship at Rosemount Engineering, and he 
can't wait to get back at it. 

"It was a really good experience," he says. "I worked 
at their Eagan plant, assisting their scientists and 
engineers. I was able to work on a number of 
different projects, including writing procedures on 
equipment failure and replacement schedules." 

While NASA would be his first choice, Hernandez 
will also be looking for opportunities with some of 
the larger aerospace firms. He hopes to work in the 
area of flight mechanics. 

"I may go to graduate school someday," he says. 
"But for now I just want to get out there and get a 
job working on planes." 

advances at a pace that 
might make others' heads spin-and she seems to 
do it with ease. This high school valedictorian from 
Eau Claire, Wisconsin, completed her bachelor's 
degree in aerospace engineering in just four years 
(the standard most students aspire to these days is 
five years) and will have completed her master's 
program in about 15 months when she graduates in 
December. Along the way she has worked 
up to 20 hours a week as a tutor and, 
during graduate school, even more as a 
teacher's assistant. She completed her 
undergraduate education with honors 
(summa cum laude) and has maintained a 
similar standard in graduate school. But 
things didn't proceed quite so smoothly 
at the beginning . 

"Moving away from home was kind of 
rough at first," says ]eseritz, who is now 
23 years old. "And I wasn't used to 
having to study so hard, but the honors 
program helped me make the transition." 

The honors program helped break the University 
down to a more manageable size by putting her in 
the classroom with the same group of students over 
and over. She made many friends and developed the 
edge that helped her perform well as a student and 
prepared her for graduate school. 

"Everyone in the honors program had been very 
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motivated and very talented as high school students," 
she says. "And they were all very competitive-just 
like grad school." The honors program also intro
duced ]eseritz to her husband, Shad, who is complet
ing the master's program in aerospace engineering 
as well. 

Despite her admirable academic record, ]eseritz 
claims that one of her biggest successes as an under
graduate came while she was working at a summer 
job for Minco Engineering, a local company that 
manufactures heat sensors and ultrathin heat panels. 
The company had purchased a piece of production 
equipment to cut specified lengths of wire, but the 
machine was not designed to pull the wire from 
storage spools. ]eseritz was asked to work on the 
problem. 

"I designed a machine to pull the wire from the 
spools and feed it into the cutting machine," she says. 
"It worked. As far as I know, they still use the machine 
I designed." 

When she started studying aerospace engineering, 
]eseritz was among those captivated by the flights of 
the space shuttle, and she hoped to get involved as 
an engineer. Since then she has shifted her interests, 
partly as a result of the political uncertainty clouding 
NASA's future and partly because her study and 
research led her in a different direction. 

"I've been gradually moving toward fluid dynamics 
and heat transfer, which is 
really more mechanical 
engineering," she says. Her 
research as a graduate 
student has focused on the 
effects of a low-speed air jet 

a constant heating plate. 
My husband, Shad, went 
rough Air Force ROTC, so 

he finishes his master's 
he'll be assigned to a 

We don't know where 
we'll be going yet, but I'd like 
to get a job working with 

internal combustion engines." 

]eseritz also discovered through her work as a tutor 
and as a teaching assistant that she really likes 
teaching . Her future may hold a return to school and 
eventually a career in academia. "It's a good feeling 
to sit down with someone and have them walk away 
understanding the material you worked on," she says. 
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IC 
TTER 

By Adam Frank 

To you 

lndu 

the 

If yo"'ce an eng;neec, ,;,e ;, 
everything. Over the past six 
thousand years, human beings 
have gotten pretty good at 
building things-pyramids, 
bridges, cars, trains, refrigera 
tors-at a human-sized scale. 
More recently we have begun 
using the atom-sized world to 
make a whole new class of 
machine: we control electrons in 
computers and photons in the 
lasers that work for us in our CD 
players. Between the human 
world and the atomic world there 
is an intermediate realm-the 
microworld. Some of the critical 
issues facing society turn on our 
ability to understand and control 
the microscopic motes ca lled 
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particles. At the Particle Technol
ogy Laboratory in the mechanical 
engineering department, Univer
sity of Minnesota scientists are 
bringing cutting-edge tools of 
physics, chemistry, and engineer
ing to the study of particles, 
shedding new light on these 
potentially deadly travelers of 
the microworld. 

"The things we study are very 
different from the subatomic 
particles of high-energy physics," 
says Professor Benjamin Liu, 
director of the particle laboratory. 
"Our particles are quite a bit 
bigger, but still small by engi
neering standards." The tiny 
aggregates of matter Liu and his 
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colleagues are concerned with 
are about a thousandth of an 
inch or smaller in diameter. But 
don't let their size fool you. You 
don't have to work very hard to 
find out how your life is adversely 
affected by these invisible specks. 
"The harmful part of cigarette 
smoke is in particles," says Liu, 
"and while you can hold a chunk 
of lead in your hand pretty safely, 
if an airborne particle of lead gets 
in your lungs it can cause serious 
damage. 

"Look under the hood of your 
car. That air filter in front of the 
engine is there to remove 
particles. The clearance between 
the piston and the cylinder in an 
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Professor Benjamin Liu (Mechanical 1960, Ph.D.), head of the mechanical 
engineering department's Particle Technology Laboratory 

engine is very small. If particles 
get in there they cause a lot of 
wear and pretty soon your 
engine needs repair." 

From everyday applications to 
the esoteric worlds of atomic 
energy and microcircuit produc
tion, researchers at Liu's labora
tory have struggled for years to 
understand the microworld of 
particles and solve the problems 
they cause in our human world . 
The laboratory has become one 
of the premier research facilities 
of its kind. 

"We are certainly the best- known 
particle lab in the world," says 
Liu. "The instruments and 

techniques developed here have 
become standard throughout 
industry." Though Liu is too 
modest to tell you so himself, his 
own extraordinary record of 
achievement suggests a first-class 
research effort. After receiving a 
Ph .D. from the University of 
Minnesota in 1960, Liu went on 
to win the highly prestigious 
Guggenheim Fellowship in 1968. 
He received the Senior U.S. 
Scientist Award of Germany's 
Alexander von Humboldt Foun
dation in 1982. He is a fellow of 
both the American Association 
for the Advancement of Science 
and the American Society of 
Mechanical Engineers and was 
elected to the National Academy 

of Engineering in 1987. Univer
sity of Minnesota 
honors include 
Inventor of the 
Year, Alumni 
Distinguished 
Professor, 
and 
Regents' 
Professor. 
Recently he 
became R.C. 
jordan Professor 
of Mechanical 
Engineering; the 
endowed chair is 
named for a former 
head of the department who 
also happened to be Liu's 
graduate adviser. 
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With Liu as its head, the particle 
laboratory has made considerable 
progress in understanding the 
microworld of particles. It is an 
exemplary story of expanding 
research frontiers and developing 
strategic partnerships outside the 
walls of academia. 

Professor Kenneth T. Whitby 
founded the Particle Technology 
Laboratory in the 1950s with a 
strong orientation toward solving 
problems in the "real world." He 
became interested in particles 
through an industrial partnership 
with the Pillsbury Corporation. 
"Professor Whitby's job was to 
determine the size distribution of 
flour particles" says Liu; the 
performance of flour for different 

baking uses depends on the size 
of its constituent particles. A 
major grant from the Atomic 
Energy Commission in the 1960s 
expanded the lab's horizons, and 
during that period researchers 
focused on radioactive particle 
contamination in nuclear plants 
and techniques for collecting 
particles to trace far-off nuclear 
explosions. "If someone sets off a 
bomb thousands of miles away," 
Liu explains, "you could wait 

until the radioactive cloud passed 
over the United States and collect 
particles from the blast." The 
explosive's characteristics-and 
its total power-can be deter
mined by analyzing physical and 
chemical properties of the 
captured particles. As air pollu
tion became a major concern in 
the 1960s and 1970s, the lab 
brought its expertise to the study 
of the airborne particles that 
constitute air pollution, a field 
that continues to be a major part 
of its research effort. 

Professor Peter McMurry, who 
joined the lab in the 1970s, 
studies atmospheric aerosols
microscopic particles suspended 
in air. Aerosols are a major cause 
of air pollution and are respon
sible for the haze or "brown 
cloud" around many cities on 
what would otherwise be a clear 
day. And they have potentially 
devastating health effects. 
"London has had a number of 
famous smog attacks where more 
than six thousand people died in 
a single episode" says McMurry. 
"Most of the pollution in those 
attacks came from airborne 
particles traced to burning coal." 
Aerosols-in the form of sulfate 
particles-are also the source of 
acid rain. 

McMurry and his students are 
using the light-scattering proper
ties of particles to determine their 
chemical makeup while they are 
still suspended in the atmo
sphere. A haze appears over a 
polluted city when airborne 
particles knock sunlight around 
and filter it into that unpleasant 
brown color. In essence, this is 
the same process that occurs 
when air molecules scatter 
sunlight and select out the blue 
colors of a normal, healthy sky. 
McMurry, who has developed a 
detailed understanding of the 
physics of aerosol light scattering, 

can determine the size and 
chemical composition of the 
polluting particles-crucial 
indicators of their origins. When 
a massive study was commis
sioned to find the source of the 
air pollution that is turning the 
skies over the Grand Canyon 
from blue to hazy brown, 
McMurry and his team were 
asked to help. 

The Navaho Generating Station is 
a 2,000-megawatt coal-burning 
power plant 25 miles from the 
Grand Canyon. A 1987 National 
Park Service study concluded that 
the Navaho station was the 
primary source of the brownish 
hazes that were fouling the view 
from one side of the canyon to 
the other. When environmental 
groups sued to shut the plant 
down, its owners predictably 
countered that the report was 
scientifically flawed. In 1990 they 
commissioned their own study, at 
a cost of $14 million (more than 
the entire National Science 
Foundation atmospheric sciences 
budget). At the same time, the 
National Research Council 
commissioned a review of the 
report to work in parallel to the 
Navaho station's own experi
ments. McMurry's team was 
recruited to be part of the 
Navaho station's massive study. 
"Our job," says McMurry, "was 
to sit out on the rim of the 
canyon for three or four months 
and determine the contributions 
of various chemical species [in 
particles] to light scattering." 
From these measurements 
McMurry was able to 
build a profile of the 
particles suspended 
over the canyon-a 
kind of chemical 
police sketch 
that allowed 
other 
scientists to 
trace their 



origins. The results were surpris
ing. "What we found was that 
there were a few days when the 
plant contributed significantly to 
scattering [and hence pollution], 
but those days tended to be 
really clear." Only 7 percent of 
the air pollution above the Grand 
Canyon came from the Navaho 
Generating Station, the study 
concluded . The rest originated 
from sources all through the 
Southwest, including the city of 
Los Angeles. Since visibility is not 
a health concern, residents in the 
Southwest will have to decide 
how much they are willing to pay 
in the form of higher electrical 
rates to keep the spectacular 
views of the canyon. As a post
script to the story, McMurry 

notes that the Navaho station 's 
owners decided to spend almost 
$2 billion to put scrubbers on 
their smokestacks to catch the 
polluting particles. 

McMurry's participation in the 
Grand Canyon study is character
istic of the Particle Technology 
Lab's tradition of close collabora
tion with government and 
industry. Another example is the 
annual "short courses" in particle 
filtration and measurement for 
industry personnel. "This is our 
20th year of offering the particle 
measurement course," says Liu . 
"We get students from as far 
away as Europe and the Far East." 
In the 1980s, as government 
funding shifted away from basic 

and environmental 
research, Liu and 
the lab em-
barked on a 
new and 
innovative 
project that 
has proven 
to be a 
model for 
academic and 
industrial 
partnership. 

"In 1994 the total 
sales of semiconduc-
tors was $1 30 billion to $140 
billion," says Liu, describing the 
genesis of the lab's highly 
successful microcontamination 
control program. "In the 1980s, 
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when we saw a slowdown in 
environmental research, I was 
asked by a friend to give a talk on 
particle science at IBM. Usually 
when I speak to a company there 
are maybe ten or twenty people 
in the audience. But when I 
arrived to give this talk, which 
was at a corporate-wide seminar 
on microcircuit contamination 
control, there were several 
hundred people. It dawned on 
me then that if a company could 
spend that much money, having 
hundreds of people working on a 
problem, then it must be pretty 
important! " 

With this strategic insight, Liu 
and the Particle Technology Lab 
initiated research into particles 
and microcircuits. "At the time 
we started" says Liu, "we didn't 
know much about the contami
nation control of microcircuitry, 
but I knew we had some skills 
and methods that could be 
useful." The electronics industry 
clearly thought so too. Along 
with IBM, Texas Instruments, and 
a number of other industry 
leaders, the particle lab estab
lished a research consortium that 
has proven to be of enormous 
benefit to all parties. "Between 
1985 and 1995 the lab received 
more than $4 million in industrial 
research support," says Liu . 

In return, research done at the 
lab has boosted industry produc
tivity. "Look how small these 
chips have become," says Liu. 
"The typical size of a circuit 
element on a chip is less than 
half a micron [one one-hundred
thousandth of an inch]. A 
microscopic particle emitted by a 
person or a machine making the 
chip can easily contaminate it. 
The damage cannot be repaired, 
and the chip has to be thrown 
away." The industry refers to this 
as "loss of yield ." 
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"Typically, when a plant is 
starting up," says Liu, "the loss of 
yield can be as high as 80 to 90 
percent, and about 80 percent of 
these lost chips are thrown away 
because of particle contamina
tion." Microcircuit manufacturers 
can reduce particle contamina
tion from people by maintaining 
"clean room" conditions. The real 
problem lies in machines that 
make the chips. When a new 
process is developed, a company 
doesn't know for some time what 
kind of maintenance cycle will be 
required to keep the circuit
making machines clean and free 
of particles; all it has to go on is 
trial and error. Liu and his col
leagues have produced detailed 
studies of the physical processes 
that cause the particles to form in 
the first place, and this has 
enabled manufacturers to design 
better, cleaner chip-making 
machines. "We study where the 
particles come from and how 
they get on the chip," says Liu, 
emphasizing the complexity of 
the processes involved . "That 
means understanding the dynam
ics, chemistry, and thermo
dynamics of the particles." 

While the lab brings industry new 
information about controlling 
particle contamination, it is the 
human element that makes the 
partnership so unique, says Liu. 
"The major accomplishment of 
our program is not only the 
research we do, but also the 
students we train. In fact, I 
believe they are our most valu 
able resource." Many of the 
students who work at the particle 
lab go on to work at industries in 
the consortium. One of the most 
dramatic of these success stories 
is that of ]un Zhao, who studied 
under Liu . Zhao's thesis focused 
on the formation of particles 
during the vacuum "pump
down" process. Microcircuits 
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must be 
built 
inside 
evacuated 
chambers, 
and Zhao 
discovered a 
way to mini
mize the 
formation of 
potentially con
taminating particles 
while creating the 
vacuum in the chamber. 
After receiving his Ph.D. in 
1989, Zhao took a job at 
Applied Materials, one of the 
partners in the lab's consortium 
and the world's largest maker of 
silicon chips, with sales of $1 .6 
billion last year. "My first project 
when I came to Applied Materials 
was actually continuing my thesis 
work on particles and vacuum 
formation," says Zhao. Since then 
he has been promoted three 
times and is now project manager 
for the team that built Applied's 
next generation of chip-making 
machines. "We were able to bring 
the machine out earlier than was 
expected," says Zhao, "and the 
company was very happy about 
that"-not surprising, since the 
new machines are expected to 
bring in $500 million a year. 

"The reason I have been pushing 
industrial partnerships for the 
past ten years-other than the 
fact that I am an engineer and 
like to do practical things-is that 
in academia there is always the 
danger of becoming too narrow 
in our research," says Liu . "On 
the other hand, industry has lots 
of problems not addressed by the 
universities because there is no 
vehicle for providing input." 
By establishing channels that 
flow in both directions, the 
Particle Technology Laboratory 
has made itself a resource for the 
21st century. 
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"I was trying to 

look beyond the 

moment and felt 

the need to finish 

my education. 

Besides, football 

just wasn't paying 

much. The two 

highest-paid play

ers in the league

Red Grange and 

Bronko Nagurski

only earned $5,000 

and $4,000 each 

for the year." 
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~me;tonthe 
weather, or the Great Depression 
if you like, or even his mother. If 
any of these factors had been 
even slightly different, chances 
are George Gibson would have 
become a professional football 
player instead of the world 
renowned petroleum geologist 
he is today. 

Gibson clearly had the ability to 
succeed at either career: the 
University of Minnesota "M" 
Club elected him to its Hall of 
Fame in 1993 for his outstanding 
athletic ability and in 1994 
presented him with its Lifetime 
Achievement Award-the club's 
highest honor-for his numerous 
professional achievements. 

Born in 1905, Gibson arrived 
on campus in 1925 with two 
objectives in mind. The first was 
to get an education-a goal that 
was inspired by his mother, a 
schoolteacher. The second was to 
make the football team, a feat he 
accomplished the following fall as 
the only sophomore to make 
the team . 

"The problem was, I played 
fullback in high school," says 
Gibson, "but the legendary 
Bronko Nagurski, who later 
became my roommate, was 
already playing that position, so 
they didn't need me. I remember 
my coach, Dr. Spears, saying, 
'I'm going to make a guard out 
of you' and then pushing me 
ahead. I guess he knew what he 
was doing ." 

An understatement, at best. 
Playing right guard, Gibson went 
on to become captain of the 
Minnesota football team during 
his senior year and was named 
all-American that year. In 1929 
Gibson became the assistant 
football coach at the University, 
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earning a whopping $50 a 
month-big money at the 
time- and signed on as a player
coach with the Minneapolis Red 
jackets of the National Football 
League. In 1930, when the Red 
jackets disbanded and Gibson 
completed his undergraduate 
degree, he and several of his 
teammates joined the Frankford 
Yellow jackets (now the Philadel
phia Eagles). As luck would have 
it, these teams also soon folded, 
along with several others. The 
Green Bay Packers and the 
Chicago Bears extended offers 
to Gibson, but he declined. 

"The Depression was on, and 
the games were supported 
mainly by the working class," 
Gibson recalls . "What's more, the 
weather was a big problem. We 
had a lot of snowfall, and the 
clubs didn't have season tickets 
back then, so some went broke." 

Still in pursuit of the game, 
Gibson accepted a position as 
a football coach and geology 
instructor at Carleton College in 
Northfield, Minnesota, in 1930. 
He also did a short stint in 
Hollywood, where he earned 
$125 a week in a football movie 
starring joan Bennett and joe 
E. Brown. 

He might have stayed with 
professional football if his 
mother's words hadn't been 
ringing in his ears-and if 
football had been more lucrative. 
"I was trying to look beyond the 
moment and felt the need to 
finish my education," he says. 
"Besides, football just wasn't 
paying much. The two highest
paid players in the league-Red 
Grange and Bronko Nagurski
only earned $5,000 and $4,000 
each for the year. As player
coach, I made a total of $3,900. 
With that and the money I 
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earned working at Carleton, I 
had enough to pay oft my school 
debts and go back to school at 
least one more year in the 
graduate program." 

More than one of Gibson's 
decisions regarding his education 
was made in accordance with 
how much he had-or, more 
often, didn't have. "Because of 
my mother, all six of us kids 
always just assumed we'd go to 
college," Gibson says. "The 
problem was she never said 
exactly how we were supposed 
to pay for it. Our parents helped 
out as much as they could, but it 
wasn't much. In the end, five of 
us went to Minnesota ." 

When Gibson graduated from 
high school in 1923, he and his 
younger brother spent the 
summer working the harvest 
fields from Oklahoma, where 
they were raised, to South 
Dakota. In the fall, they went to 
Wichita Business College for as 
long as the money they had 
earned lasted-one semester. 

A year and a half and several jobs 
later, Gibson had enough to 
enroll at the University of Minne
sota, but his financial worries 
weren't far behind him. "I 
worked my way through school 
entirely," he recalls . "During my 
freshman and sophomore years, I 
worked at a local restaurant as a 
bus boy and waiting on the 
counter. I would get up about 5 
a.m. and work from 6 a.m. to 
8:30a.m., then I'd run to class 
over at Folwell-it was only a 
block away. Then at 11 :30 a.m., 
I'd rush back to the restaurant, 
and at 1 :30 p.m. I'd go back to 
class until 3 p.m. After that, I 
went to football practice." 

Football led Gibson to a career in 
geology. Originally a chemistry 
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major, he ran into trouble 
during his junior year when the 
demands of the chemistry 
laboratories (which ran until 
4:30) and his football schedule 
were at odds. Suspecting the 
conflict, his chemistry professor 
asked which was more impor
tant, chemistry or football. 

"Football," Gibson responded . 
At the professor's suggestion, 
Gibson switched to geology, 
which meshed better with his 
schedule. "I fully expected to go 
back to chemistry," says Gibson, 
"but after being in geology a 
couple of quarters, I liked it so 
well I never went back. I liked the 
students and the professors. It 
was just an excellent department. 

"Besides, geology wasn't exactly 
new to me. As a boy growing up 
in Oklahoma, which was the oil 
state at that time, I met several 
geologists who were there 
looking for oil and gas. They 
were very nice, and they'd even 
come out and watch us during 
high school football practice. 
That made quite an impression 
on me." 

Having left the University to play 
football and to teach at Carleton, 
Gibson returned and earned a 
Ph .D. in geology in 1934. 
Carleton again offered him a 
coaching position, plus an 
associate professorship in the 
geology department. Socony
Vacuum Oil Company (now 
Mobil) lured him away in 1938, 
offering him a position as a field 
geologist. Place of employment: 
Egypt. 

"When I had the opportunity to 
go to work for Socony-Vacuum, 
I accepted right away," Gibson 
says. "It's hard for people to 
understand, but the Depression 
was on, and there were few jobs. 
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Some 1930 graduates weren't 
able to get jobs until five or six 
years later. 

"Why Egypt? Well, I can remem
ber Dr. Stauffer giving us a 
lecture on how to be interviewed 
by an oil company. 'There are 
three things you don't ask,' he 
said. 'Don't ask how much are 
you going to pay me, how many 
hours a day do you work, or 
where are you going to send 
me.' So I didn't." 

Gibson's stay in Egypt-and his 
position with Socony-Vacuum
were cut short by the advent of 
World War II. The State Depart
ment declared the Sinai Desert, 
where Gibson was working, 
unsafe and ordered everyone 
out in 1940. 

Gibson then accepted a position 
as an instructor at Ohio State 
University, "but the romance of 
searching for oil was in my blood 
by that time," he recalls. "So, 
when the head geologist at 
Magnolia Petroleum Company 
[a subsidiary of Mobil] stopped 
by in 1941 to say they wanted 
me back as a surface geologist to 
map parts of North Dakota, I 
accepted immediately. 

"When you're searching for oil, 
every day is different. You may 
come to the office one day and 
find that you have a dry hole, or 
you may find, all of a sudden, 
that a well you didn't think too 
much of has come in. When that 
happens, everybody is jubilant. It 
isn't the monetary part of it that 
matters. It's being successful in 
finding something that's very 
important to society. And you 
never know what to expect. 
That's the romance." 

just before he was to depart for 
North Dakota in 1941, Gibson 
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was abruptly reassigned by his 
new company to Midland, Texas . 

"In 1941 I had never heard of 
Midland, Texas," says Gibson. 
"But I came down here on 
temporary assignment and never 
left. The climate is good and 
there was a lot of oil to be found. 
We had as many as 2,000 
geologists here at one time, from 
every part of the United States 
and from just about every school, 
it seemed like." 

Gibson stayed with Magnolia 
until 1943, when he accepted 
a position as West Texas and 
Mexico district geologist for 
Richfield Oil. In 1948 he became 
supervisor of exploration for 
Seaboard Oil Corporation and in 
1952 started his own indepen
dent geological consulting firm, 
Centenary Petroleum, where he 
has spent the remainder of his 
career-43 years and counting . 

Over the years, Gibson has been 
involved in the discovery of 
numerous oil fields . While he was 
with Magnolia, he participated in 
the core drilling that led to the 
discovery of the Pegasus Field in 
Upton County, and while he was 
district geologist for Richfield, his 
team of geologists found the 
Fluvana Field in northeast Borden 
County. As supervisor of explora
tion for Seaboard, he was 
involved in the discovery and 
development of the Velmoor, 
Good Ranch, and Spraberry Deep 
Fields, the latter of which is 
believed to be about 120 miles 
long. In honor of his achieve
ments, Gibson received the 
prestigious Permian Basin 
Petroleum Association's 1993 
"Top Hand" Award. 

Although Gibson has worked in 
many countries (including Egypt, 
Turkey, the Philippines, New 

Zealand, Canada, South America, 
and Australia), there's nothing 
like the United States when it 
comes to oil, he says. "We had a 
lot of it. And there's a lot more 
to be gotten out of the ground, 
particularly when the price of oil 
goes up and we can compete 
pricewise with the Persian Gulf 
countries. 

"For that reason, if I had a 
grandchild or someone who 
wanted advice about a career in 
the oil industry, I would recom
mend the engineering part of 
it-petroleum engineering
which deals with how to extract 
the rest of the oil that's in the 
ground ." 

But not if the "outback" is not to 
your liking. "Finding an oil field is 
a lot like being hit by lightning, 
and if you want to be hit by 
lightning, you have to get out 
in the thunderstorm," he says. 
"For some people that may be a 
drawback. When you're out 
searching for oil, you're really out 
in frontier country and you may 
not have good living conditions. 
But then again, you get to see 
new countries, new people, and 
different customs, and the pay 
is good." 

Good pay isn't what attracted 
Gibson to a career as a geologist, 
but it gives him a chance to 
achieve yet another goal. "While 
I never set out to make a lot of 
money, I did want to be able to 
give something back to the 
University- to the athletic and 
geology departments- for what 
they did for me." 

In 1986 he and his wife, Orpha, 
gave $1 million to the Institute of 
Technology to endow the Gibson 
Chair in Hydrogeology. He also 
donated half a million dollars in 
1992 to help the men's athletics 

department retire the $2.9 
million debt incurred in the 
construction of its new practice 
facility- the Gibson/ Nagurski 
Football Practice Facility. The gift 
was the largest ever to the 
department. 

"I've really appreciated every
thing that was done for me at 
Minnesota," says Gibson. "I look 
back on it now, and I was . .. 
well ... I wasn't too well edu
cated . I realize now that my 
professors and coaches pushed 
me. And in my course work they 
gave me the benefit of the 
doubt. When I taught, my 
experience was that if you see 
someone who is really trying, 
you try to help them along. The 
faculty at Minnesota did that 
for me. 

"So did my coach, Dr. Spears, in 
making a right guard out of me. 
I got a lot out of football . I didn't 
know anybody at Minnesota 
when I came except my brother, 
and football helped me become 
acquainted with a lot of good 
people. 

"As I told [University of Minne
sota] President Nils Hasselmo 
when I received the Outstanding 
Achievement Award [in 1991 ]," 
Gibson continues, "I came to 
Minnesota and I didn't have 
anything except two goals-to 
get an education and to make 
the football team. I came to 
Minnesota with nothing and 
when I left Minnesota, I had the 
best education that anyone could 
get in my field, a strong career in 
football, and many excellent 
friendships and acquaintances. 
The way I see it, I owe the 
University for what it gave me." 
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1pity is a wonderful 
·ally when it brings 

young faculty members 

When Sue Mantell was accepted 
into the doctoral program at 
Stanford in 1987, she and her 
husband, Bob, pulled up their 
roots and moved from the East 
Coast to the West Coast. The 
understanding was that when she 
completed her Ph.D. work, they 
would move to whatever location 
offered her husband the best 
opportunity for completing his 
education. Bob Mantell was 
accepted into the psychology 
program at the University of 
Minnesota, where he is working 
toward a Ph.D. Much to her 
surprise-considering how slowly 
openings in academia sometimes 
appear and get filled-Sue 
Mantell was soon invited to join 
the mechanical engineering 
department as an assistant 
professor in 1991. 

Assistant Professor 
Sue Mantell Is 
Improving quality 
control and manufac
turing processes for 
composite materials 
such as those used in 
the fuel cylinders 
on the space shuttle 
Discovery. 

Portrait by Dan Vogel. Space 
shuttle Discovery courtesy 
of NASA. 

Mantell's move to Minnesota 
proved to be a fortuitous turn of 
events both for her and for the 
Institute of Technology. In 1992 
the Minnesota Chapter of the 
American Society of Mechanical 
Engineers named her its Young 
Engineer of the Year. In 1994 she 
received the IT Quality Mentoring 
Award and a National Science 
Foundation Young Investigator 
Award. And in 1995 Mantell was 
awarded a McKnight Land-Grant 
Professorship. 

"Mentoring has played a major 
role in the development of my 
career," Mantell says. "I was 
fortunate to study under G. S. 
Springer because at the time he 
was really the hottest guy in the 
country in composites." 

Mantell also brought to her post 
in academia the valuable experi
ence she gained from working in 
industry for six years. After 
earning a bachelor's degree with 
distinction in mechanical engi
neering from Stanford in 1981, 
Mantell went to work for GTE 
Sylvania in Westboro, Massachu
setts. It proved to be a poor 
match and she soon left to work 
for CTI Cryogenics in Waltham. 
The CTI job was much more 
rewarding, and she was able to 
earn a master's degree in me
chanical engineering from 
Northeastern University while 
working at CTI, but she quickly 
decided she needed more 
education to achieve her goals. 

"They hired a woman with a 
Ph.D. in metallurgy, and other 



people in the company 
responded much differently to 
her than they did to me," 
Mantell says. "It seemed clear 
to me that if you wanted to 
make an impact and have control 
over your projects, you had to 
have a Ph .D." 

Mantell returned to Stanford in 
1987 and completed her Ph .D. 
work in 1991 . When she began to 
explore job possibilities in Minne
sota, she got a couple of offers, 
but didn't have much trouble 
making her choice. 

"Once the University made the 
offer, there was really no doubt in 
my mind, " she says. 

Today Mantell is building on the 
research she began with Springer 
at Stanford to become a growing 
force in the rapidly changing 
arena of fiber-reinforced polymer 
matrix composites. 

Many Americans are familiar with 
these composites as they appear 
in tennis rackets, fishing rods, golf 
club shafts, and other sporting 
equipment. Their high strength
to-weight and stiffness-to-weight 
ratios and resistance to corrosion 
make them very useful in a variety 
of weight-sensitive applications 
such as aircraft and automobiles. 
Unfortunately, they are also very 
expensive to manufacture. That's 
where Mantell enters the picture. 

Mantell has developed a number 
of process models that allow 
computer simulation of the 
manufacturing process, dramati
cally reducing the time and 
expense of improving the manu
facturing process . While it may 
take Mantell and her graduate 
students as long as two years to 
develop a process model, manu
facturers can quickly and eco
nomically run a series of simula
tions as they tinker with the 

manufacturing process and the 
composition of the materials they 
use. One of the companies 
Mantell works with is Hercules 
Aerospace, which manufactures 
the huge cylinders or rocket 
casings used by NASA to hold 
fuel for the space shuttle. With 
Mantell's process models, 
Hercules can simulate the 
manufacture of a rocket casing 
using a new resin or different 
manufacturing methods in 15 
minutes. To build an actual 
prototype would take upwards of 
40 hours and cost in the neigh
borhood of half a million dollars. 

While Mantell 's process models 
resolve some of the problems 
that prevent composites from 
becoming economically competi
tive with traditional metals, other 
obstacles remain . Parts made of 
composite materials are com
monly manufactured by laminat
ing individual layers of material 
together. A single part may have 
as many as 50 or more layers . 
Defects that occur early in the 
manufacturing process may not 
be detected until the part is 
completed, resulting in both 
increased expense and poor 
reliability. Mantell has developed 
and is currently refining tech
niques for continuous "inspec
tion" of parts during the manu
facturing process . This will permit 
manufacturers to catch defects 
immediately, interrupt the 
process, and correct the problem . 
The inspection process "pitches" 
high-frequency sound waves 
through the composite material 
and "catches" them after they 
have traveled a prescribed 
distance through the composite. 
Sound waves traveling through 
a good bond react differently 
than those traveling through a 
poor bond. 

Mantell has also begun working 
with electrical engineering 

professor Dennis Polla and a 
group of researchers from the 
University of Illinois in Chicago to 
explore the use of imbeddable 
micromechanical sensors to 
monitor the manufacturing 
process . While sensors hold great 
promise, there are a number of 
formidable hurdles to overcome. 
Developing sufficiently small, 
sufficiently reliable transmitters 
to extract the data from the 
sensors is one. 

In the future, Mantell hopes to 
combine all of these technologies 
to develop a fully automated 
manufacturing process with a 
closed-loop control system that 
uses sensors to monitor part 
quality during manufacturing and 
automatically makes necessary 
adjustments. That would go a 
long way toward making compos
ite materials more competitive in 
the marketplace-and would 
undoubtedly result in superior 
products for consumers. 

Mantell views her ability to work 
with and secure financial support 
from industry as one of her 
biggest successes so far. "In order 
to get composite materials into 
real world applications, you 
have to work well with people 
in industry," she says. "By learn
ing from what they've already 
done and finding out what they 
want, I can focus my research in 
useful areas." 

Understanding and support at 
home have helped her career, 
Mantell says. "With the demands 
of my job and [three] children, 
my husband often gets stuck with 
the dregs," she says. "We're lucky 
we both have flexible schedules. 
And I seem to function well on 
little sleep . I guess I'm still in that 
graduate student mode." 

It's a mode that seems to suits her 
well. 

N V N T N G ~~~~ T 0 M 0 0 w 21 



22 N V N T 

e Aerospace Engineering and 
Mechanics. Daniel D. joseph, 
the Russell ]. Penrose Professor of 
Aerospace Engineering and 
Mechanics, has been awarded 
the Timoshenko Medal by the 
American Society of Mechanical 
Engineers. The Timoshenko 
Medal has been conferred 
annually since 1957 in recogni
tion of distinguished contribu
tions to the field of applied 
mechanics. 

e Chemical Engineering and 
Materials Science. Professor 
james Chelikowsky was awarded 
a Guggenheim Fellowship for 
1995-96. • Professor Chris 
Macosko was a plenary speaker at 
the Society of Plastics Engineer
ing annual technical conference. 
• Professor Lanny Schmidt 
presented lectures at five un iver
sities in Holland in january 
through a program sponsored by 
the Dutch Society for Catalysis. 
Schmidt also visited four Cana
dian universities in March 
through the Cross Canada 
Catalysis Tour. • Regents' Profes
sor L. E. Scriven presented the 
keynote address at the 11th 
international meeting of the 
Polymer Processing Society in 
Seoul, Korea, in March. • Profes
sor William H. Smyrl has been 
granted the H. H. Uhlig Award 
for Corrosion Research by the 
Electrochemical Society; Smyrl 
has also been named American 
editor for Corrosion Science and is 
chairman -elect of the Gordon 
Research Conference on Corro
sion. • Matthew V. Tirrell, the 
Earl E. Bakken Professor of 
Biomedical Engineering, pre
sented the Berkeley Lectures in 
Chemical Engineering at the 
University of California Berkeley 
and the Warren K. Lewis Lectures 
in Chemical Engineering at the 
Massachusetts Institute of 
Technology in April. He also 
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lectured as part of the opening 
ceremonies of the new Max 
Planck Institute of Colloid and 
Interface Science in May. 

e Chemistry. Assistant Professor 
Craig ]. Forsyth received a 1995 
McKnight Land- Grant Professor
ship. Forsyth is developing new 
methods for the synthesis of 
organic chemical compounds 
and is studying some fundamen
tal relationships between 
chemical structure and function 
at the interface of chemistry 
and biology. 

e Civil Engineering. Associate 
Professors Randal Barnes and 
Vaughn Voller and Assistant 
Professors jerome Hajjar and 
Carol Shield received 1995 Best 
Instructor awards from the IT 
Student Board . Shield also 
recently received the Bonestroo, 
Rosene, Anderlik and Associates 
Undergraduate Faculty Award . 
• Professor Ladislav Cerny retired 
in june after 26 years of service to 
the department. Cerny was born 
in Bartosova Lehotka, Czechoslo
vakia. He completed his 
undergraduate studies at the 
Slovak Technical University in 
1952 and earned a Ph.D. degree 
from the Slovak Academy of 
Sciences in 1964. Cerny first 
came to the University of Minne
sota in 1969 as a visiting profes
sor; he joined the civil engineer
ing department as an associate 
professor in 1973. He taught 
courses in reinforced and pre
stressed concrete and structural 
masonry to students as well as 
practicing engineers, and he 
coordinated the civil engineering 
student internship program for 
several years. In 1993 he was 
honored by IT students with the 
Best Instructor award. • Professor 
Gary N. Parker has been 
appointed program director 
of the Saint Anthony Falls 
Hydraulic Laboratory. 
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e Computer Science. A large 
group of computer science and 
electrical engineering faculty 
members, including computer 
science head Ahmed Sameh and 
electrical engineering head Mos 
Kaveh, was awarded $550,000 by 
the National Science Foundation 
to purchase a workstation for 
research in high-performance 
computing . • Associate Professor 
Maria Gini is serving as organizer 
of an invited session titled "Practi
cal Approaches to Motion Plan
ning" at the 1995 IEEE Interna
tional Symposium on Task Auto
mation and Assembly Planning 
and of the invited session "Inno
vative Tools and Techniques for 
Intelligent Control" at the 1995 
IEEE International Symposium on 
Intelligent Control. Gini was also 
named to the editorial board of 
Autonomous Robots, a new journal 
published by Kluwer. • Anshul 
Gupta, a student working with 
Associate Professor Vipin Kumar, 
received the Outstanding Student 
Paper Award at the Super
computing '94 conference. 
• Assistant Professor Zhiyuan Li 
received a National Science 
Foundation Career Award. 
• Assistant Professor Nikolaos P. 
Papanikolopoulos was awarded a 
1995 McKnight Land-Grant 
Professorship. Papanikolopoulos 
also received a National Science 
Foundation Career Award . 
• Professors Ahmed Sameh, Linda 
Petzold, ]. B. Rosen, and Youcef 
Saad, along with aerospace 
engineering professor Tayfun 
Tezduyar, were awarded a major 
research grant from the National 
Institute for Standards and 
Technology and the Advanced 
Research Projects Agency for 
research work in parallel scalable 
libraries for large-scale applica
tions. • Assistant Professor Shang
Hua Teng received a National 
Science Foundation Career Award. 

e Geology and Geophysics. 
Professor David Kohlstedt has 
been named to an IT Professor
ship. These professorships, 
funded by the George W. Taylor 
Charitable Trust Fund endow
ment, honor outstanding 
faculty members. 

e Electrical Engineering. Ted 
Higman was promoted to the 
rank of associate professor with 
tenure. • Assistant Professor 
David Lilja was named Outstand
ing Electrical Engineering 
Professor 1 994-9 5 by the 
University of Minnesota chapter 
of Eta Kappa Nu. • jay Moon was 
promoted to the rank of associate 
professor with tenure. Moon also 
recently received an IBM Faculty 
Research Partnership Award . • 
Keshab Parhi was promoted to 
the rank of professor. Parhi was 
appointed associate editor of IEEE 
Circuitry and Systems Transactions, 
Part II: Analog and Digital Signal 
Processing. • Dennis Polla was 
promoted to the rank of profes
sor. Polla also recently received 
an IT Best Teacher Award from 
the IT Student Board. • Professor 
William P. Robbins presented an 
invited paper at the International 
Symposium on Integrated 
Ferroelectrics in Colorado Springs 
in March. • Paul Ruden was 
promoted to the rank of profes
sor. • Associate Professor Gerald 
E. Sobelman received an IBM 
Faculty Research Partnership 
Award. • Assistant Professors 
Andrew R. Teel and Bapiraju 
Binnakota recently received the 
National Science Foundation 
Career Award . • Associate 
Professor ]ian- Gang Zhu recently 
received an IBM Faculty Research 
Partnership Award . 

e Mechanical Engineering. 
Professor Avram Bar-Cohen was 
appointed to a five-year term as 

editor for the IEEE's Transactions 
on Components, Packaging, and 
Manufacturing Technology, Part 
A. Bar-Cohen also presented the 
second seminar in the 1994 -95 
Alabama Microelectronics Science 
and Technology Center Distin
guished Lecture Series. • Regents' 
Professor Emeritus Ernst R. G. 
Eckert will be presented with the 
National Academy of Engineering 
1995 Founders Award in Septem
ber. Eckert was presented with an 
honorary doctor of science degree 
from the University of Minnesota 
in june. • Professor Edward 
Fletcher will present an invited 
paper at the Second International 
Symposium on C0-2 Fixation and 
Efficient Utilization of Energy in 
October. • Steven L. Girshick has 
been promoted to the rank of 
professor. • Assistant Professor 
David L. Hofeldt is one of 21 
outstanding engineering educa
tors chosen to participate in the 
Society of Automotive Engineers 
1995 Ralph R. Teetor Educational 
Award Program . • Professor David 
B. Kittelson received the Society of 
Automotive Engineers Faculty 
Advisor Award for 1995. 
• Professor Ephraim M . Sparrow 
received the Best Mechanical 
Engineering Professor of the Year 
Award-for the third time in 
four years-from the IT Student 
Board . Sparrow was also named 
to an IT Professorship. 

e Physics. Professor Charles E. 
Campbell was elected a fellow of 
the American Physical Society. 
• Associate Professor Roger S. 
]ones received the Horace T. 
Morse-Minnesota Alumni Associa
tion Award for outstanding 
contributions to undergraduate 
education. • Regents' Professor 
Alfred 0. C. Nier was posthu
mously awarded the NASA Public 
Service Medal in April. 
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Dean Frank Kulackl 
(left) with keynote 
speaker Admiral 
William Owens and 
emcee Win Wallin at 
May 5 banquet 

Photos by Patrick 
O'Leary, except as noted 

"A Grateful Nation Remembers
World War II and 50 Years of 
Progress" was the 1995 IT Week 
(May 3-6) theme. The Institute of 
Technology recognized the 50th 
anniversary of the end of World 
War II by honoring the contribu
tions of alumni and faculty to the 
war effort and to the scientific 
and technological achievements 
of the past 50 years. In addition 
to the Tech Fair, the "IT Olym
pics," and other student events, 
there was a reunion of alumni 
who were students during the 
"war years" of 1941-45. 

Most of the 1 77 alumni who 
returned for the reunion were in 
the Navy V-12 and Naval ROTC 
programs; this group, with 
spouses and guests, totaled 292 
visitors to campus. Thirty-two 
states and Mexico were repre
sented at the reunion, which 
began with a reception on May 4 

Navy reunion guests 
enjoyed an outdoor 
reception following 
their tour of Pioneer 
Hall on May 5. 
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and included tours of the Insti
tute of Technology departments 
and University museums and 
athletic facilities; a reunion 
luncheon with a presentation by 
Navy V-12 historian james G. 
Schneider; and a visit to Pioneer 
Hall, where many of the Navy 
alumni lived. The Navy reunion 
was planned by a committee of 
V-12 and Naval ROTC alumni 
chaired by Bob Rosene (Civil 
1945, M.S. 1948), who, along 
with joanne Kleinhenz, IT Alumni 
Society vice president for alumni 
relations and membership, also 
chaired the IT Week Committee. 
The other members of the Navy 
V-12/NROTC Reunion Committee 
were Ced Bonner (Naval Technol
ogy 1946), john Borry (Mechani
cal 1945), Fred Brauti (Naval 
Technology 1946), Bill Burke 
(Civil 1945), Leif Eriksen (Aero
nautical 1944, Mechanical 1947), 
Ken Granquist (Aeronautical 

IT Week activities 
included a National 
Archives World War II 
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1945), Norman Groth (Naval 
Technology 1945, Business 
1948), Randy Houlton (Electrical 
1945), Ray jacobson (Mechani
cal 1945), Bob Kelly (Electrical 
1945), Bob Larson (Civil 1945), 
Bob Linsmayer (Mechanical 
1944), johnny Monson (Electri
cal 1945), AI Mooers (Aeronauti
cal 1944), Lee Paulson (Aero
nautical 1948, M.S.), AI Poehler 
(Aeronautical 1945), Herb 
Schroeder (Chemical 1945), Bill 
Schwarz (Mechanical 1943), 
Harry Spell (Electrical 1948), 
Leonard Sturm (Electrical 1946), 
and Harold Young (Naval 
Technology 1946). Also attend
ing the reunion were members 
of the Army Specialized Training 
Program, Army ROTC, and the 
all-woman Curtiss-Wright 
Cadette engineering program, 
which was represented by Opal 
Bellamy Duthie. This was the 
largest alumni reunion on 

Alumni gathered on 
Northrop Plaza near 
the IT Week Tech Fair 
tent where they 
witnessed a fly-over by 
a WW II 8-25. 
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campus in recent memory, 
University officials said. 

IT Week also offered historical 
displays of wartime and current 
technology with exhibits from 
the Department of Defense, 
Honeywell, Boeing, and several 
other companies. The Southern 
Minnesota Wing of the Confeder
ate Air Force contributed a 
historical exhibit featuring the 
fuselage of a WWII P-51 Mustang 
fighter plane-and a flyover by 
its restored North American B-25 
medium bomber Miss Mitchell, 
which made several passes over 
Northrop Mall May 5. 

At the IT Week Banquet, Admiral 
William A. Owens, vice chairman 
of the joint Chiefs of Staff, the 
second-highest-ranking officer in 
the U.S. military, spoke on the 
revolutions taking place in 
military affairs and the challenges 

facing the armed forces. Among 
those attending the banquet 
were Bill Luther (Electrical 1967, 
Law 1970), U.S. congressman 
from Minnesota's Sixth District; 
former assistant secretary of 
agriculture Kenneth Gilles 
(Chemical 1944, Biochemistry 
1952, Ph.D.); Major General 
Eugene Andreotti, Minnesota 
adjutant general; and Winston R. 
Wallin (Business 1948), chairman 
of Medtronic and an alumnus of 
the Navy V-5/V-12A program, 
who was master of ceremonies. 

Owens was also the guest of 
honor at a breakfast on May 6, 
after which he toured the 
University's Army High Perfor
mance Computing Research 
Center and visited the Armory, 
where he spoke to Army, Navy, 
and Air Force ROTC cadets. 

Members of the Naval 
ROTC class of February 
1946 attended a reception 
on May 4. 
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Physics professor Allen Goldman 
spoke on high temperature 
superconductivity at the third 
and final 1994-95 technical 
Seminar at the Radisson Hotel 
Metrodome April 11. john 
Kugler, past president of the IT 
Alumni Society, announced 
that the program will continue 
in the fall. 

Civil engineering senior Derek 
Veerkamp received the IT Alumni 
Society/Paul Cartwright Out
standing Student Service Award 
at commencement ceremonies 
june 2. The $500 check and 
plaque were presented to 
Veerkamp by Les Krogh, IT 
Alumni Society president. 
Veerkamp completed the Air 
Force ROTC program and was 
commissioned a second lieuten
ant june 16. 
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The St. Louis Chapter of the 
University of Minnesota Alumni 
Association (UMAA) held its 
annual meeting june 1. Russell K. 
Hobbie, IT associate dean for 
student affairs, was the featured 
speaker. The chapter has many IT 
members, including its incoming 
president, Charlie Hobbs (Inor
ganic Chemistry 1969, Ph.D.), 
and ten of them attended the 
event; 1994 Outstanding 
Achievement Award winner 
Vernon L. Eriksen (Mechanical 
1965, M.S. 1968, Ph.D. 1969) 
introduced Dean Hobbie. IT 
alumni relations director Frank 
Robertson presented a UMAA 
certificate and gift to outgoing 
chapter president Bernie Cullen 
(CLA 1968). 
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IT alumnus Charlie 
Goodrich (Aerospace 
1985), a manager in the 
field service organization of 
Boeing's Customer Services 
Division in Seattle, is participating 
in the Coast to Coast Bicycle 
Classic this summer to raise money 
for the Washington State Head 
Injury Foundation. The 3,000-mile 
ride began in Seattle june 19 and 
will end in Asbury Park, New 
jersey, August 5. Goodrich became 
interested in the event after a 
friend suffered severe head injuries 
in an auto accident last year. His 
goal is to raise $6,000. 

Above: More than 550 
graduating seniors 
participated in IT 
commencement exercises 
June 2. Left: University 
President Nils Hasselmo 
(left) and IT Dean Frank 
Kulacki (right) flanked 
commencement speaker 
Lee Raymond (Chemical 
1963), chairman and CEO 
of Exxon Corporation. 
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t a calm, even voice that 
reverberates with sincerity, Paul 
Rubbert (Aeronautical 1958, M.S . 
1960) will tell you that his career 
in aeronautical engineering 
(which has been extraordinarily 
successful, by any measure) can 
be traced directly to the wallpa
per his mother hung on the walls 
of his childhood nursery . 

"My earliest childhood memories 
are of lying in my crib looking at 
airplanes," says Rubbert. "Later, I 
went the model airplane route 
and, as a teenager, I began 
building and flying radio
controlled airplanes." 

His fascination with airplanes and 
aerodynamics came early and 
stayed late. Today Rubbert, 58, is 
unit chief of aerodynamics 
research for Boeing's commercial 
airplane group. He is recognized 
as perhaps the single most 
influential force in the develop
ment of computational fluid 
dynamics, or CFD. Simply stated, 
CFD is a method of using com
puters to model aerodynamic 
flow behavior and simulate wind
tunnel conditions for testing 
designs for aircraft components. 
Computer models and wind
tunnel simulations have 
revolution ized aerodynamics 
research and design, leading to 
innovations that have saved 
billions of dollars in fuel costs, 
reduced aircraft noise, and 
increased safety. 

If you're skeptical of the notion 
that such a stellar career hinged 
on a wallpaper motif (what if his 
mother had chosen trains?), 

Paul Rubbert 
(Aeronautical 1958, M.S. 1960) 

Rubbert won't be dismayed. In 
fact, it might feel vaguely 
familiar. He struggled for years to 
get skeptics to accept CFD. 

"I couldn't do my doctoral 
dissertation on it at MIT, because 
it was considered disreputable," 
Rubbert says. "And, early on, the 
engineering community didn't 
know how to deal with this new 
technology. They weren't used to 
thinking in terms of computer 
programs. They were used to 
cutting out a model of a particu
lar wing shape and trying it in 
the wind tunnel. I encountered a 
lot of resistance." 

Rubbert became interested in the 
ideas that led to CFD when he 
started working for Boeing in 
1960. After two years in the 
workplace, he realized he needed 
to expand his knowledge base 
and he returned to school, 
earning a Ph.D. degree from MIT 
in 1965. Back at Boeing, he flew 
in the face of the skeptics and 
continued to pursue and pro
mote CFD. He also worked 
diligently to develop methods for 
adapting it to the practical 
design of airplanes. 

Gradually, the critics were won 
over as Rubbert proved the value 
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of the new technology, which 
today is not only accepted but 
highly valued throughout the 
industry. Experts from academia, 
NASA, and private industry 
acknowledge the importance of 
the work Rubbert has done. A 
representative of one of Boeing's 
leading competitors said recently: 
"Paul has been the single most 
effective developer, implementer, 
leader, and advocate of practical 
CFD in the aircraft industry 
worldwide. He is showing how 
CFD can be used to ... solve 
aerodynamic design problems 
that heretofore could not be 
realistically addressed." 

Along with such accolades have 
come a multitude of honors. 
Rubbert recently received the 
University of Minnesota Out
standing Achievement Award and 
the American Institute of Aero
nautics and Astronautics (AIAA) 
Wright Brothers Medal. He is a 
fellow of the AIAA and has been 
elected to the National Academy 
of Engineering. He is frequently 
jnvited to serve on aerospace 
industry advisory committees and 
to deliver lectures around the 
world. More than the awards and 
accolades, however, Rubbert 
seems to relish the firepower CFD 
brings to the process of design
ing aircraft. 

"Computation gives you the 
answer every way you want it," 
says Rubbert. "You get a much 
richer set of data to work with 
than you do from simply measur
ing results in a wind tunnel. 
Instead, you can use hundreds 
of thousands of computational 
points." 

Furthermore, CFD gives engi
neers the ability to design in 
reverse, Rubbert says. They can 
select a desired outcome-a 
wing design that maximizes fuel 
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economy, for example-punch in 
the manufacturing constraints, 
and let the computer churn out 
the optimal wing design. 

"We no longer have to design a 
wing shape, toss it over the fence 
to manufacturing, and wait for 
them to tell us 'We can't do this 
shape/" says Rubbert. "We 
simply define the manufacturing 
process mathematically and input 
these constraints up front." 

The imagination and creativity 
that served Rubbert so well in his 
professional career seem to have 
played a role in his recreational 
life as well. As a transplanted 
Minnesotan with a passion for 
the outdoors who lives in the 
Seattle suburb of Issaquah, 
Washington, Rubbert has found 
himself in a mecca for 
outdoorsmen. With his three 
sons, he backpacks and hikes in 
the mountains, fishes the ocean 
near Seattle, and takes their pack 
mules on hunting and fishing 
expeditions in the mountains. 

"I decided to start hunting and 
fishing and doing my outdoors 
stuff with my sons rather than my 
cronies," he says. "Best decision I 
ever made." 
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Vernon L. Eriksen (Mechanical 
1965, M.S. 1968, Ph.D. 1971) 

v.rnon L. Edksen (Mechanical 
1965, M.S. 1968, Ph.D. 1971) 
distinguished himself in his 
academic career at the University 
of Minnesota with outstanding 
research in the field of heat 
transfer technology. When he left 
the University he hit the ground 
running and made equally 
impressive strides in industry. 
Now Eriksen is president of 
Nooter/Eriksen, a leading manu
facturer of heat-recovery steam 
generators based in St. Louis. just 
about everywhere in the world, 
electricity is flowing from genera
tors that use the technology 
Eriksen developed. 

In a tribute to his accomplish
ments, the 51-year-old Eriksen 
recently received the University of 
Minnesota Outstanding Achieve
ment Award, the University's 
highest alumni award. He joins 
an illustrious list of recipients: 
author and entertainer Garrison 
Keillor, business magnate Curt 
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Carlson, former senator and U.S. 
vice president Hubert Humphrey, 
and former Minnesota governor 
Elmer Andersen, to name a few. 

How does a scientist, who often 
works behind the scenes, gain 
the recognition that might come 
more easily to entertainers or the 
politically powerful? The answer, 
according to Eriksen's colleagues, 
is a remarkable blend of business 
acumen, technological expertise, 
and integrity. 

Regents' Professor and james]. 
Ryan Professor of Mechanical 
Engineering Richard Goldstein 
says simply, "He's smart, a hard 
worker, and a great guy, too." 
Goldstein, who is also chair of the 
mechanical engineering depart
ment, served as Eriksen's gradu
ate adviser and nominated him 
for the award. "He really made 
his mark," says Goldstein. 

Michael Carroll, president of the 
Minneapolis Energy Center, 
echoes those sentiments: "From a 
business perspective, Vern started 
basically with a company that 
didn't exist and built it into one 
of the biggest heat- recovery 
boiler manufacturers, with about 
$100 million in annual revenues." 
Eriksen's achievements are also 
significant technologically, Carroll 
says. Eriksen amassed the engi
neering and design, the com
puter and manufacturing tech
nology, and the sales and 
marketing expertise to make his 
company a success. "He's one of 
a handful of people in the 
country to apply those skills to 
heat recovery," says Carroll. 

And, says Carroll, Eriksen sets an 
important example for business 
executives: "There's a 'What have 
you done for me?' attitude in 
business today. Not with Vern. 
The people who started the 

company with him are like family. 
He's a humanitarian, one of 
the most loyal people I've ever 
met in my life." 

Ph.D. in hand, Eriksen left the 
University of Minnesota in 1971 
to become director of research 
and development for the 
Harrison Radiator Division of 
General Motors. He later served 
as president of Deltak Corpora
tion and vice president of 
Econotherm Energy Systems 
before launching his own firm, 
Eriksen Engineering. 

In 1987 his company became a 
wholly-owned subsidiary of the 
St. Louis-based Nooter Corpora
tion, a world leader in fabrication 
of weldable metals and field 
installation of industrial systems. 
Nooter/Eriksen designs and 
fabricates heat-recovery steam 
generators for use in electricity 
generating plants. This technol
ogy makes electrical-power 
generation more efficient by 
recovering heat from boiler 
system exhaust and "recycling" 
it to turn steam turbines and 
generate more electricity. 
Without this technology, the 
generators are only about 34 
percent efficient; with heat
recovery steam generators, 
efficiency rises to 60 percent. 

Back in the days when oil and 
natural gas supplies seemed 
limitless, such technology wasn't 
in demand, but the oil crisis of 
the 1970s made heat recovery 
and energy conservation a 
"hot" field, and Eriksen was in 
the thick of it. 

Though the business has become 
more competitive and cyclical, 
Eriksen still sees a bright future. 
He's moving his company into 
markets in Europe, Mexico, and 
especially the Pacific Rim, as 

countries there build their 
infrastructures. "It's difficult to 
get an economy off the ground 
without electrical generating 
systems," says Eriksen. 

In addition to foreign ports of 
call, Eriksen will probably visit 
Minnesota a little more often in 
the future-and not just to 
collect awards. His oldest son is a 
freshman at the University of 
Minnesota, and, says Eriksen, 
"He's going to try engineering." 
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1930s 

John E. Mahle 
Mineral 1936 
john Mahle of Taft, Calif., retired 
from the Standard Oil Company 
of California in 1976 after 40 
years of service. He has since 
worked as a drilling consultant 
and is writing his autobiography. 

Robert B. Rohde 
Civil1937 
Robert Rohde, PE, FASCE, of 
Duluth, Minn., is retired after 
serving as chief engineer with the 
Duluth, Missabe & Iron Range 
Railway Company. He has served 
on the national board of the 
American Society of Civil Engi
neers and keeps busy with 
volunteer work, golfing, fishing, 
traveling, and consulting work 
for railroads. 

1940s 

Victor Buck 
Electrical 1944 
Victor Buck retired in 1990 as 
chief electrical engineer for 
Parsons Brinckerhoff (consulting 
engineers) of New York City. An 
alumnus of the Navy V-12 
program at the University, he 
now resides in Wantagh, N.Y. 

Raymond E. Monahan 
Aeronautical 1 944 
Raymond Monahan's new book, 
Engineering Documentation 
Control Practices and Procedures, 

was published by Marcel Dekker 
in February. 

Clay C. Boswell 
Aeronautical 1945, M.S. 1946 
Clay Boswell is retired and resides 
in Rancho Palos Verdes, Calif. 

Charles A. Amann 
Aeronautical 1946, Mechanical 
(M.S.) 1948 
Charles Amann, who retired from 
General Motors Research Labora
tories in 1991, delivered a series 
of invited lectures at the Institute 
for Advanced Engineering in 
Seoul, Korea, in the fall of 
1994. He resides in Bloomfield 
Hills, Mich. 

Earl R. Hinz 
Aeronautical (M.S.) 1948 
Earl Hinz has just published his 
seventh book on recreational 
boating and the Pacific Ocean. 
Pacific Island Battlegrounds of 
World War //-Then and Now 

combines his WWII background 
in the Pacific with 40,000 miles 
of postretirement sailing of those 
same waters. He resides in 
Honolulu. 

Robert L. Sell 
Electrical 1948 
Robert Sell of B&H Electronics, 
Burnsville, Minn., has been active 
for 46 years as a transformer 
design engineer, including 
service with AT&T Bell Laborato
ries. He is past chairman of the 
IEEE Electronic Transformer 
Technical Committee. 

1950s 

Charles D. Wright 
Organic Chemistry (Ph.D.) 1956 
Charles Wright joined 3M in 
1956 and served for 34 years, 
retiring as a division scientist. He 
performed research on rocket 
fuels, polymers, and adhesives 
and is the co-author of 22 
patents. He is now consulting 
and resides in White Bear 
Lake, Minn. 
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Dennis N. Schafer 
Chemical 1957 
Dennis Schafer retired from 
American Airlines in 1994 as a 
captain following 28 years of 
service. He was a member of 
Naval ROTC at the University and 
spent nine years flying carrier
based aircraft for the U.S. Navy 
prior to joining American in 
1966. He resides in San Diego. 

19GOs 
Kenneth E. Torrance 
Mechanical 1961, 1964 M.S., 
1966 Ph.D. 
Kenneth Torrance, ASME Fellow 
and professor at Cornell Univer
sity in Ithaca, N.Y., has received 
the 1994 ACM SIGGRAPH 
Computer Graphics Achievement 
Award for his contributions to 
radiosity and physically based 
reflectance models, which have 
been the underpinnings of 
most of the realistic computer 
graphics images produced in the 
past 15 years. 

Duane R. Bagdons 
Electrical 1968 
Duane Bagdons is president of 
International Certification 
Services of Excelsior, Minn., 
which helps companies that 
make electronic equipment and 
products get required agency 
approvals in safety, emissions, 
and telecommunications. He was 
employed previously as an 
engineer with Control Data and 
with Network Systems. 

Robert H. Witty 
Civil1969 
Robert Witty, Martin County 
(Minn.) highway engineer, was 
awarded the National Association 
of County Engineers' Rural 
County Engineer of the Year 
award in April. During more than 
20 years in this position, he was 

responsible for reconstructing 
160 miles of county highways, 
eliminating 1 02 of 1 78 bridges, 
establishing an effective recycling 
program for bituminous and 
concrete, and implementing 
automated highway design/ 
plan preparation and cost 
accounting systems. He also 
received the 1991 Minnesota 
Outstanding County Engineer 
of the Year award. 

1970s 
Kirby R. Stortz Jr. 
Physics 1972, M.S. 1978 
Kirby Stortz is CEO of Larson and 
Hoaglund of Minneapolis, a 
technical computer consulting 
company. His wife, Claire (Physi
cal Therapy 1979), is a registered 
physical therapist at Coon Rapids 
Medical Center. They reside in 
Blaine, Minn. 

John Remus Arndt 
Mechanical 1977 
john Arndt of Eden Prairie, Minn., 
was recently named regional 
director of field marketing for 
Burlington Northern Railroad. 

Roger M. Olson 
Geological 1978 
Roger Olson works as a borehole 
geophysicist with Science 
Applications International, a 
contractor to the U.S. Depart
ment of Energy. His work in
cludes site characterization 
studies at the Yucca Mountain 
Project in Nevada to determine 
suitability for deep geologic 
burial of civilian high-level 
nuclear waste. 

1980s 
Mohamed Mahud Ennami 
Physics 1980 
Mohamed Ennami recently was 
named director general of the 
Tajoura Nuclear Research Center 
in Tripoli, Libya. He received an 
M.S. degree in physics at the 
University of Surrey, England, and 
a Ph.D. degree in nuclear physics 
from the Imperial College of 
Science and Technology in 
London. Prior to his current 
position, he served as director of 
the radiochemistry department 
and assistant director general 
for scientific affairs and head of 
the programming committee at 
the center. 

William F. Bottke 
Physics/ Astrophysics 1984 
William Bottke earned a Ph.D. 
degree in planetary science from 
the Lunar and Planetary Labora
tory at the University of Arizona 
in February 1995. His research 
investigated the collisional and 
dynamical evolution of asteroids. 
He won the Texaco Prize 
Postdoctoral Fellowship at the 
California Institute of Technology 
(Division of Geological and 
Planetary Sciences), where he will 
begin work this fall. He currently 
resides in Tucson, Ariz. 

Michael K. Cepek 
Computer Science 1984 
Mike Cepek wrote "Programming 
Flash Memory," published in the 
February 1995 issue of The C/C++ 
User's journal. A senior software 
design engineer with Manage
ment Graphics of Bloomington, 
Minn., he has been appointed 
software lead on a major new 
project. He is completing his 
fourth year as a mentor in the IT 
Mentor Program. 

N V N T N G Ill T 0 M 0 0 w 31 



~~.... ~ 

ik;,,,, ' 
,t.-. ~ 
1 ' 

' 

32 

Mark E. Langren 
Mechanical 1984 
Mark Langren of Hamel, Minn., 
was recently promoted to senior 
systems engineer of the Global 
Technical Services Organization 
of Allen-Bradley of Minneapolis. 

Charlie Goodrich 
Aeronautical 1985 
Charlie Goodrich of Seattle is 
participating in the Coast to 
Coast Bicycle Classic from june 
19 to August 5 to raise funds for 
the Washington State Head 
Injury Foundation. The race 
began in Seattle and will go 
through 12 states, ending in 
Asbury Park, New jersey. 
Goodrich works in the field 
service organization of Boeing's 
Customer Services Division, 
where he has been promoted 
to continuous quality improve
ment manager. 

Alan C. Hutson 
Chemistry 1989 
Alan Hutson of Evanston, Ill., 
received his Ph.D. degree in 
chemistry from Pennsylvania 
State University in December 
1994. He is now developing 
radiolabled heart imaging agents 
as part of a joint project between 
Northwestern University and 
Evanston Hospital, where he is 
employed as a research scientist. 

Timothy Rolfe 
Computer Science 1989 M.S. 
Tim Rolfe of Madison, S.D., will 
be promoted to the rank of 
associate professor of computer 
science and granted tenure at 
Dakota State University with the 
1995-96 academic year. He 
presented a paper on optimiza
tions titled "Queens on a 
Chessboard: Making the Best of 
a Bad Situation" at the Small 
Colleges Computing Symposium 
in April. 
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Loren M. Thomsen 
Electrical 1991 
Loren Thomsen has completed 
four years of active duty as an 
instructor of courses in electron
ics, nuclear physics, and reactor 
dynamics with the Naval Nuclear 
Power Training Command in 
Orlando, Fla., where he is serving 
as physics division director. He 
will enroll in the nuclear engi
neering graduate program at the 
University of Florida. 

Sonja Antolik 
Mathematics and Statistics 1992 
Sonja Antolik is an associate 
consultant with Reden and 
Anders in Minneapolis, where she 
is taking actuary exams. She also 
has been doing some modeling, 
competed for the title of Miss 
Minnesota, and is competing in 
local tennis tournaments. 

Becky Boyd 
Electrical 1992 
Becky Boyd is employed as a 
synchronization supervisor with 
US West in Littleton, Colo. She is 
pursuing a master's degree in 
engineering from the University 
of Colorado at Boulder. 

Jack R. Copeland 
Statistics 1992 
jack Copeland is a reliability 
assurance technician with 
Omnetics Connector of Fridley, 
Minn., a company that manufac
tures microminiature connectors 
for the supercomputer industry. 
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1920s 
Harold J. Boyce 
Electrical 1927 
Minneapolis 

W. Glenn Williams 

1940s 

John A. Olsen 
Mechanical 1940 
Winston-Salem, N.C., 
March 23, 1995 

Electrical 1929 
Jerome R. (Bob) Glantvalley 

Watertown, Wis., October 29, 1994 Electrical 1943 

1930s 
Myron (Mike) Green 
Mechanical1931 
St. Louis Park, Minn., 
December 3, 1994 

Sophus M. Dahl 
Civil1932 
janesville, Wis., 
November 21, 1994 

Uno Ruuhela 
Electrical 1934 
Eveleth, Minn ., january 24, 1995 

Edward P. Leach 
Mining 1936 
Bethlehem, Pa ., january 10, 1995 

Robert E. Bruntlett 
Civil1937 
Anacortes, Wash ., 1992 

Paul L. Thomas 
Civi l 1937 
Minneapolis, january 23, 1995 

San Diego, Calif., April 1995 

Ray Skoe 
Elect rical 1949 
Bloomington, Minn., 
November 14, 1994 

1970s 
Roger M. Ellavsky 
Civil1973 
Brooklyn Park, Minn., 
March 21, 1994 

1980s 
James R. Burman 
Computer and Information 
Sciences 1981 
Laramie, Wyo., April 11, 1995 

Susan L. Richter 
Computer Science 1983 
St. Paul, March 30, 1995 
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