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F E R T U R E S 

II HIGH-TECH HIGH 

Bob Kierlin (Mechanical 7 962) 

and his former business partners 

initiated an effort to rescue 

Cotter High School in Winona, 

Minnesota. Before they finished, 

they created a $30 million 

foundation devoted strictly to 

high school education. 

II EARTH'S DIM 
MEMORY 

Scientists at IT's Institute for 

Rock Magnetism are deciphering 

the secrets contained in a new 

class of fossils-the magnetic 

"footprints" locked within the 

earth. 

II ANEW HOME 
FOR MECHANICAL 
ENGINEERING 

When the University raises $6.7 

million to complement the 

$ 7 3. 7 million appropriated by 

the legislature, the long-awaited 

expansion and renovation of the 

mechanical engineering facilities 

can begin. 

SPECIAL INSERT: 

7 993-94 University of Minnesota 

Institute of Technology Annual 

Report (follows page 7 6). 
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II NEWS 

IT student Sarah jane Braasch 

considers applying for 

scholarships her job. Plus, the 

Charles Babbage Institute for 

the History of Information 

Processing gets a new director. 

Ill FACULTY 

At age 33, Bill Tolman, 

associate professor of chemis

try, has already been recog

nized as a successful teacher 

and researcher. He'd like to 

erase the stereotype of 

professors as white-coated 

"dweebs." 

Ill ALUMNI 

Bob Bateman (Electrical 7 963) 

achieves big success by 

thinking small. 
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SCHOLARSHIP 

HUNTER SHARES 

HER SECRETS 

Sarah jane Braasch, a senior IT 
student who is completing a triple 
major in aerospace engineering, 
mechanical engineering, and 
French, was selected in june as 
the first recipient of the Mercury 
Seven Foundation Deke Slayton 
Memorial Scholarship. The 
scholarship honors Donald "Deke" 
Slayton (Aeronautical 1 949), one 
of the original seven Mercury 
astronauts, who died last year. 

"The scholarship money means a 
lot to me," says Braasch. "I am 
putting myself through school 
and couldn't make it without this 
kind of help." She has adopted a 
unique approach that has allowed 
her to pay her way at IT. Instead 
of finding a succession of summer 
jobs and part-time work, Braasch 
has made applying for scholar
ships her part-time "job," and she 
thinks more IT students ought to 
follow her lead. "It's a lot of hard 
work, but it's definitely worth it." 

Braasch is certainly not your 
typical IT student. With her triple 
major (the aerospace and me
chanical engineering she expects 
to help her achieve her career 
goal of designing aircraft; the 
French is more for fun) Braasch 
carries on average 18 credits per 
quarter, attends school year 
around, and still maintains a 3.62 
grade point average. She con
ducts research in fluid mechanics 
with aerospace engineering 
Regents' Professor Daniel joseph 
through the Undergraduate 
Research Opportunities Program 
and is also in the IT Honors 
Program. But she believes many 
"typical" IT students could secure 
scholarships. 

"You have to go beyond the 
financial aid office to really find 
what's available, and I don't think 
a lot of people realize this," says 
Braasch. "You have to talk to 

Sarah Jane Braasch 

people. Ask your advisers, ask your 
professors. Check the bulletin 
boards around the departments. 
Walter Library is one of the best 
resources available to students. 
They have huge volumes listing 
scholarship after scholarship
which colleges, which fields, 
which regions." 

Braasch has won a number of 
scholarships in addition to the 
Deke Slayton Scholarship, includ
ing an Undergraduate Assistant 
Scholarship, an American Institute 
of Aeronautics and Astronautics 
Scholarship, an IT Merit Scholar
ship, a Waller Scholarship, and a 
Rose Minkin Scholarship. 

"I think a lot of students don't 
apply because they think they 
won't win," she says. "I never 
thought I'd win the national 
competition for the Slayton 
Scholarship-and look what 
happened. If you are willing to 
search, and willing to work, 
there's money out there." 



NEW DIRECTOR 

AT BARRAGE 

INSTITUTE 

Bob Seidel, director, 
Charles Babbage Institute 

Bob Seidel has been named 
director of the Charles Babbage 
Institute for the History of 
Information Processing, ending 
the two-year search to find a 
replacement for Arthur Norberg, 
who stepped down in 1992. 
Seidel is a historian of modern 
science and technology who was 
working at Los Alamos Research 
Laboratory, where he produced 
the Laboratory Overview, planned 
and coordinated the laboratory's 
50th-anniversary celebration in 
1993, and was administrator of 
the Bradbury Science Museum. 

Seidel, who earned his Ph.D. 
from the University of California, 
Berkeley, in 1978, is an avid hiker 
and canoeist and looks forward 
to the outdoor activities Minne
sota has to offer. He and his wife, 
Chris, a speech pathologist, have 
a daughter, Mary, who entered 
high school this fall. 

N V 

IN BRIEF 

e The Department of Civil and 
Mineral Engineering and the Civil 
and Mineral Engineering Building 
were both renamed, effective 
july 1, 1994. The names are now 
the Department of Civil Engineer
ing and the Civil Engineering 
Building. 

e The Center for Transportation 
Studies has moved to a new 
location at the corner of Wash
ington Avenue and Harvard 
Street. The center's offices
along with an intelligent vehicle
highway systems laboratory, an 
information services area, 
seminar and meeting space, and 
an area for students, faculty, and 
visiting researchers-occupy the 
second floor of the building, 
which is attached to the rebuilt 
Washington Avenue parking 
ramp . The address is 200 Trans
portation and Safety Building, 
511 Washington Avenue S.E., 
Minneapolis, MN 55455-0220. 

e Correction: In the last issue of 
Inventing Tomorrow, our story on 
faculty members who received 
the Horace T. Morse-Minnesota 
Alumni Association Award for 
outstanding contributions to 
undergraduate education 
incorrectly cited the Amoco 
Foundation as the funding 
agency for the awards. Although 
the Amoco Foundation provided 
funds for 22 years, the awards are 
currently funded by the Univer
sity of Minnesota Alumni Associa
tion and the University. 

LETTERS TO 

THE EDITOR 

Where's God in Science? 

Your magazine is one of the finest 
of its kind, both in the graphic 
design and in contents. I am happy 
to see IT active in so many interest
ing research areas. While I was 
reading the Summer 1994 issue, 
the following questions came to 
mind. I submit them for your 
consideration . 

According to the Old Testament 
Book of Genesis, chapter 1, God is 
the creator of the cosmos. Also, 
according to the New Testament 
Book of Colossians, chapter 1, verses 
16 and 1 7, God maintains the order 
in the universe. Any scientific 
research relies on the fact that there 
exists a physical universe, and that 
laws (or order) govern its behavior. 
(Even probability and statistics 
assume an implicit sense of order.) 

I ask, therefore, since we utilize 
God's created universe, and also 
rely on his constant care to main
tain its order, how is it that we 
never acknowledge God in our 
scientific pursuits? Nor question his 
approval of our inventions? 

Hamid 5. Naraghi 
Electrical/ Mathematics 7 980 

Editor's reply: Undoubtedly there 
are many scientists and scholars 
who share your perspective-and 
many others who don't. The 
Institute of Technology and the 
University of Minnesota are public 
institutions that-while they 
support freedom of both religion 
and speech-neither endorse nor 
condemn specific religious beliefs. 

Inventing Tomorrow welcomes 
letters from its readers. We reserve 
the right to edit for length. 
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By Chuck Benda 

Photos by Keri Pickett 

eldom seen in the suit and tie expected of a CEO, Bob Kierlin 
(Mechanical 1962, M.B.A 1964) in some respects fits the Clark 
Kent image-mild mannered and soft spoken. When he sets his 
mind to a task, however, he too reveals an alter ego that, if it 
isn't exactly superhuman, certainly possesses far more than the 
average amount of energy, creativity, and perseverance. Perhaps 
that's why, when he recently initiated a somewhat sentimental 
attempt to rescue his high school alma mater, he wound up 
purchasing and renovating an entire college campus and forging 
an ingenious partnership that encompasses a private educational 
software company, a tennis and fitness club, two educational 
institutes, two colleges, and two high schools, including 
Minnesota's first and only high school devoted to and capable of 
delivering a world-class education in science and mathematics . 

"Three of my four business partners and I went to high school 
together back in the fifties," says Kierlin, who has always been 
quick to credit the education he received both at Cotter High 
School (a Catholic school in Winona, Minnesota) and at the 
Institute of Technology for a large measure of his success. "The 
nuns were still teaching at Cotter in those days. We left high 
school with a very good education and we all went on to college 
even though our parents, for the most part, had not. And I 
received an excellent education at IT. You come to appreciate 
these things more as you go forward in life." 

As he "went forward," Kierlin lived the sort of success story that 
keeps budding entrepreneurs' eyes open late at night as they 
study for their M.B.A. degrees. In 1967, Kierlin founded Fastenal 
Company-at the time a single retail outlet carrying nuts, bolts, 
and other threaded fasteners. The idea caught like wildfire, the 
company grew like crazy, and, when they took the company 
public in 1987 with a stock offering, Kierlin and his partners 
became millionaires many times over. Today, Fastenal has more 
than 300 stores nationwide and is regularly listed by Forbes 
magazine as one of the fastest-growing companies in the 
country. Kierlin is still CEO and chair of the company and 
remains the largest individual stockholder. 

"We used some of the proceeds of that stock offering to estab
lish the Hiawatha Education Foundation," says Kierlin. "The 
foundation was established primarily to help Cotter High School, 
the private school that four out of the five founders had at
tended. We also had additional funds available for grants to 
other high schools and elementary schools." 
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Since 1987, Kierl in and his 
partners have contributed some 
$30 million to the foundation . 
The money has been used not 
only to renovate and reinvigorate 
Cotter High School (creating 
what is one of the finest high 
schools in the state, if not the 
nation) but also to found the 
Minnesota Academy of Math
ematics & Science. Kierlin is the 
major benefactor and driving 
force behind the Hiawatha 
Education Foundation, and, with 
most of the work completed at 
Cotter, is focusing his attention 
on the fledgling academy. The 
ambitious idea for the academy 
grew out of a simple effort to save 
Cotter High School. 

Salvaging a Piece of History 

Like many private high schools in 
the 1980s, Cotter was struggling 
with declining enrollments, a 
limited building, and increasing 
costs. Kierlin and his partners 
supplied the resources (to the 
tune of some $15 million) to turn 
things around. The high school 
was moved to a completely 
renovated sprawling brick build
ing that has an intimate theater 
with a cozy balcony and a music 
room with hardwood floo rs and 
huge windows. In addition to 
getting a face-lift, the renovated 
building was outfitted with state
of-the-art computer labs, televi
sion and music recording studios, 
and complete fiber-optic commu
nications networks throughout. 
Teachers were provided additional 
training to bring them up to 
speed on all the new technology. 

With all the changes, Cotter is 
now able to offer students access 
to facilities that would be the 
envy of a lot of colleges and an 
education that takes a back seat 
to none. The changes have 
produced substantial improve
ments in student interest and 
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Students at the academy 
are encouraged to work 
in groups. Peter 
Guidinger, dean (second 
from left), says the 
cooperative learning 
approach makes for an 
abundance of "productive 
noise." 

performance. Prior to the estab
lishment of the Hiawatha Educa
tion Foundation, college-bound 
Cotter seniors averaged around 
20 to 22 on ACT tests. Today, all 
Cotter students (not just those 
students planning on attending 
college) are required to take the 
ACT tests, yet the average ACT 
score of graduating seniors has 
risen to approximately 25. 

Enrollment has skyrocketed, in 
part because Kierlin and his 
partners endowed a scholarship 
fund that makes it possible for 
any Winona student to attend the 
school, regardless of ability to 
pay. While tuition at Cotter is 
$4,500 a year, the average cost 
to a Winona resident is about 
$1,500 a year. Furthermore, all 
Cotter graduates are eligible for 
four-year scholarships to help 
cover the cost of postsecondary 
education . The scholarships, 
which range from as little as 
$600 a year to as much as 
$7,000 a year, are funded by the 
income generated on a $6 
million endowment fund pro
vided by Kierlin and his partners 
through the Hiawatha Education 
Foundation . These scholarships 
total some $450,000 annually. 

Birth of a New High School 

While saving Cotter was a 
straightforward problem solved 
through the astute application of 
resources, the evolution of the 
Minnesota Academy of Math
ematics & Science has been a far 
more circuitous affair that began 
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when a local four-year liberal arts 
college closed its doors. 

"Around 1989, the College of St. 
Theresa announced it was closing 
and the campus was for sale," 
says Kierlin. "Although Cotter 
High School was stuck in the 
central part of town (adjacent to 
the St. Theresa campus) with no 
room for parking or expansion, 
we weren't particularly interested 
at first because the campus was 
too big for us and we figured it 
would be too expensive." 

Darrell Krueger, president of 
Winona State University, also had 
an interest in part-but not all
of the St. Theresa campus. 
Krueger, who thought the largest 
dormitory on campus would help 
meet the needs of Winona State, 
approached Kierlin about pur
chasing the rest of the campus 
for Cotter. While Kierlin ex
pressed an interest in some of the 
buildings for Cotter's use, he 
didn't see how the high school 
could make use of all the rest of 
the buildings. 

It was Krueger, whose daughter 
had attended a math and science 
high school in North Carolina, 
who first suggested using some 
of the buildings to establish such 
a school in Minnesota. They were 
able to interest Governor Rudy 
Perpich and several members of 
the legislature in the idea, but 
when Perpich lost his reelection 
bid in 1990, the idea died. 

By this time, however, the idea 

0 w 



had captured Kierlin's fancy and 
the die was cast. Fortunately, the 
market for college campuses was 
a little flat and the buyers got a 
good price. The Minnesota State 
University System purchased the 
largest dormitory building . Still, 
there were more facilities-and 
costs-than Cotter and the new 
high school Kierlin envisioned 
could handle. 

That's where Kierlin's business 
savvy kicked in . He and his 
partners, who all serve as board 
members of the foundation, 
devised a unique plan to lever
age the dollars and make the 
entire campus a fiscally sound 
undertaking. Under the aegis of 
the Hiawatha Education Founda
tion, Kierlin established various 
nonprofit and for-profit partner
ships and organizations designed 
to fully utilize the facilities that 
had come under his control and 
to establish a self-sustaining 
operation. Now the facilities held 
by the Hiawatha Education 
Foundation through its subsid
iary organization, St. Theresa 
Campus Schools, are home to 
Cotter High School, the Minne
sota Academy of Mathematics & 
Science, the education depart
ment of St. Mary's College, 
Vanguard Technology Group (a 
private educational software 
development and sales firm), the 
Institute for Effective Teaching, 
the De La Salle Language 
Institute, the Preparatory School 
for the Arts, and a tennis and 
health club that serves both the 
citizens of Winona and students 
at all the schools. "The user fees 
and other monies coming in 
from these various groups help 
make the entire operation 
viable," says Kierlin . 

State-of-the-Art High School 

Although he's an expert on the 
business side, Kierlin is not the 

Instructor Myoung Eun 
Lee (center) modeled 
the academy's biochem
Istry/biotechnology lab 
after her research lab 
at Berkeley. 

sort to mistakenly assume he 
knows how to build the sort of 
high school he envisioned 
without outside expertise. He 
enlisted the help of Brother Louis 
DeThomasis, head of St. Mary's 
College in Winona, and the 
college's education department 
to help shape the school. Kierlin, 
DeThomasis, and the faculty they 
hired for the new school formu
lated a plan to develop a high 
school that could be held up as a 
standard by which others would 
be measured in the future. 

"We spent a long time brain
storming," says Peter Guidinger, 
dean of the academy. Guidinger 
and other faculty members, all of 
whom have doctoral degrees, 
wanted to ensure an educational 
approach that was as sophisti
cated as the technology that 
would be built into the new 
school. "In the area of assess
ment, none of us was particularly 
fond of the simple letter-grading 
system," he adds. "So we devised 
a system that includes evaluation 
in 18 different areas, such as 
written and oral communications 
skills, critical thinking, teamwork, 
and traditional test-taking and 
homework." 

Each facet of the academy-from 
curriculum to educational theory 
to laboratory and classroom 
setup-was carefully devised in 
the same fashion . For instance, 
the academy relies heavily on 
cooperative learning theory and 
methodology. Accordingly, the 
computer laboratory is set up to 

support and encourage the 
teamwork approach. Each 
computer workstation includes a 
thrust table around which three 
to five students gather to work. 
Chairs on wheels allow students 
who want to draw on the 
strengths of another group to 
simply push off and consult their 
neighbors. "It sometimes makes 
for a noisy classroom," says 
Guidinger, "but it's productive 
noise." 

Teaching classrooms are 
equipped with state-of-the-art 
electronic hookups. All are linked 
with fiber-optic cable to the 
school's electronic nerve center. 
Each teaching classroom has a 
four-color overhead projector 
that permits teachers to tap into 
47 different devices-television, 
radio, videotape, interactive CO
ROM-to provide supporting 
materials for a lecture. The rooms 
also have computer stations that 
allow teachers to simply plug in 
their laptop computers and 
deliver materials directly to the 
students through the overhead 
projector. In fact, many of the 
traditional classroom activities are 
now computerized. Students turn 
their homework in electronically, 
using the computer network to 
"drop" their homework into the 
appropriate teacher's "folder." 
Teachers pull the homework up 
on their computer screens, write 
on it in a different color, and 
return it to the students' elec
tronic folders . 

The laboratories are equally 
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The fantastic success of Fastenal 
Company was a remarkable turn of 
good fortune for the five 
founders-who in turn shared that 
good fortune through the 
Hiawatha Education Foundation. 
Bob Kierlin, principal founder of 
Fastenal and principal supporter of 
the Hiawatha Foundation, gives 
much of the credit for the success 
of both Fastenal and the founda
tion to his original partners. They 
are: 

Stephen M. Slaggie, who still lives 
in Winona and is corporate secre
tary and treasurer for Fastenal; 

Michael M. Gostomski of Winona, 
president of Winona Heating and 
Ventilating and a benefactor of St. 
Mary's College; 

John D. Remick (the only partner 
who didn't attend Cotter High 
School) of Rochester, Minnesota, a 
principal owner of an athletic 
facility; and 

Henry K. McConnon of State 
College, Pennsylvania, the owner 
of a chain of retail eyeglass stores. 

impressive in design and equip
ment. For example, the biochem
istry/biotechnology laboratory is 
a state-of-the-art teaching 
laboratory designed by instructor 
Myoung Eun Lee and modeled 
after her research laboratory at 
Berkeley. The laboratory is armed 
with a computer-linked UV/visible 
spectrophotometer, a 
thermocycler, and a DNA se
quencer. During the 1993-94 
school year, the academy's 
inaugural class of students 
conducted experiments of 
remarkable variety and depth, 
including an experiment to 
identify unknown samples of 
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DNA and an experiment in which 
a student used genetic engineer
ing techniques to synthesize an E. 
coli bacterium that was resistant 
to ampicillin. During classes the 
air is literally abuzz with students' 
excitement, which often changes 
the way students look at science 
and technology and, in some 
cases, changes the direction of 
their lives. "Before I started taking 
classes in the academy, I was 
planning to go into business," 
says Maria Breza, now a freshman 
at St. Olaf College in Northfield, 
Minnesota. "The classes are really 
hard but very well presented. I 
became fascinated with biochem
istry and genetics and I think I'm 
going to continue in genetics in 
college. " 

Half of each day at the academy 
is devoted to mathematics and 
science classes. During the rest of 
the time, students complete their 
other high school classes and 
participate in athletics and other 
extracurricular activities through 
Cotter High School, Winona 
Senior High School, or the 
Preparatory School for the Arts. 
Students from other countries 
will be able to polish their English 
skills through the De La Salle 
Language Institute. Through 
these combined resources, the 
students have access to a diverse 
high school education on a par 
with that offered at the best 
private schools in the country. 

Although none of the first class of 
graduates enrolled in the Institute 
of Technology, Kierlin, who is a 
strong IT supporter, believes that 
the academy could one day 
become a source of well-trained 
students who would enrich the 
institute. Kierlin's dream-to see 
both of the academy's dorms, 
with a combined capacity of 400, 
filled with students from around 
the world-is well on its way. 
While just 11 students from 

Winona and a nearby town in 
Wisconsin attended the academy 
during its first year, 26 students 
from across the Midwest are 
attending in 1994-95. Kierlin 
expects enrollment to more than 
double again for 1995-96. 

Perhaps the biggest stumbling 
block to rapidly increasing the 
enrollment is the cost of tuition, 
currently $11,500 a year. With 
the cost of room and board 
added in, the annual cost 
approaches $17,500. The 
Hiawatha Foundation has 
endowed a scholarship fund with 
sufficient monies to ensure that 
all Winona residents who are 
interested and academically 
qualified will be able to attend 
the academy. Kierlin would like to 
see the state provide sufficient 
funding to offer the same 
opportunity for all qualified 
Minnesota residents. 

The academy has refined and 
increased its recruitment efforts 
and, given Kierlin's track record, 
it probably won't be long before 
the dormitories are full. In the 
meantime, Kierlin might be wise 
to initiate a screening process to 
hold back the flood of college 
graduates who will, as this writer 
did, ask to be permitted enroll 
and return to high school-just 
for the fun of it. 

For more information, 
write to Minnesota Academy 
of Mathematics & Science, 
Roger Bacon Center, 
1165 West Broadway, 
Winona, MN 55987; 
or call 800-LEARN-57. 
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w at comes to mind 
when you hear the word fossir? 
The stony imprint of giant f lesh
eating monsters? Million-year-old 
footprints of towering swamp 
dwellers? At the Institute for Rock 
Magnetism (IRM), an innovative 

new IT research 
center, scientists 

At the Institute 

for Rock Magne

tism, scientists 

use magnetic 

"fossils" to gain 

new perspectives 

on Earth's 

are studying a 
newly accessible 
and radically 
different class of 
fossils that are like 
magnetic foot
prints locked in 
the very atoms of 
rocks. With t hese 
nanometer-sized 
records of eons 
past, IRM research-

history from core 

to crust. 

10 

ers are taking the 
cutting edge of 

modern physics and using it to 
pry open a new window on 
Earth's history. 

The planet you are sitting on is 
over 4.5 billion years old . It has 
been many things in its past: a 
swirling cloud of gas and dust, a 
molten sphere of rock and 
noxious gases, a humid jungle 
world of giant ferns and dino
saurs, and, of course, the relatively 
pleasant, temperate place we now 
call home. Our understanding of 
this history has come slowly and 
been hard won. The greatest 
difficulty we face in recovering 
Earth's story is the planet's 
penchant for destroying most of 
its memorabilia . The records that 
scientists need so badly, things 
like fossil imprints of expired 
inhabitants, have mostly been 

Previous page. Institute for Rock 
Magnetism staff members (left to 
right): Christopher Hunt, labora
tory manager; james Marvin, 
senior scientist; Bruce Moskowitz, 
associate director; and Subir K. 
Banerjee, director. 
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crushed, melted, or weathered 
into powder. Even when these 
fossils exist, they give us, at best, 
sporadic glimpses into the history 
of the surface of the planet, and 
the surface is just the skin on a 
very large onion . What about the 
rest of the planet-the solid iron 
and nickel core 3,000 miles below 
the surface, the outer core of 
swirling molten iron above it, the 
mantle of semiplastic rock above 
the outer core, and, above that, 
the crust of floating tectonic 
plates and islands of rock we call 
continents? Where can we find 
the fossils that tell the story from 
iron core to blue sky? Scientists 
need the whole picture if they are 
going to understand the whole 
history. 

In the past half century, geologists 
have recognized that fossils of 
Earth's whole evolution do exist. 
While these fossils reside in rocks 
like their more classic brethren, 
they are more like a cassette tape 
than the petrified bones of a 
jurassic Park attraction. They are 
buried in the actual atoms of 
rocks, and the stories they tell are 
encrypted in a secret code, a code 
written in the language of magne
tism . Breaking that code is the 
Holy Grail of the Institute of Rock 
Magnetism. Using all the power of 
modern atomic physics, the IRM 
scientists are slowly decoding the 
language of fossil magnetism
paleomagnetism- and recon
structing Earth's hidden history. 

As IRM director Subir Banerjee tells 
it, paleomagnetism was launched 
40 years ago when geophysicists 
came to a startling realization : the 
North Pole used to be south of 
Argentina! One of the critical 
pieces of evidence leading to this 
discovery came from studies of 
the magnetic fields in rocks. Of 
particular interest to geologists at 
the time were the fields in rocks 
taken from the rather hellish 
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underwater world called the 
mid-Atlantic ridge. 

Oceanic plates are born at 
mid-ocean ridges like the long 
fissure in Earth's crust running 
down the mid-Atlantic from 
Iceland to the equator. All along 
the ridge, magma (molten rock at 
a searing 1 ,200 degrees) oozes up 
from Earth 's depths and spreads 
away to either side, pushing 
Europe and Africa further apart 
from the Americas. When the 
magma hits the water it cools 
quickly, "freezing" into solid rock 
in just a few weeks. "In the early 
'60s," Banerjee explains, "geolo
gists studying the magnetic fie lds 
in rocks from the mid-Atlantic 
ridge found that the fields 
changed direction periodically 
as you moved further from the 
ridge. They pointed south at one 
mile from the ridge, then north at 
two miles from the ridge, then 
south again, over and over. What 
was even more interesting 
was that these changes were 
mirrored on the other side of the 
ridge as well." 

To understand the steady mag
netic beat appearing on either 
side of the mid-Atlantic ridge, 
geologists turned to their 
still-forming knowledge of 
magnetism in rocks. It was already 
known that atoms in rocks have 
their own tiny magnetic fields and 
that these fields make the atoms 
act like miniature compasses. 
Magma bubbling up at the mid
ocean ridge was so hot that these 
tiny compasses were too busy 
getting jostled around to point in 
any particular direction. But when 
the magma freezes into solid rock, 
the atomic compasses get locked 
in place and all end up pointing in 
one direction: the direction of 
Earth's North Pole at that mo
ment. Based on this knowledge, 
geologists reasoned that the 
newly formed rocks were like a 
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strip of magnetic tape being played 
out of the ridge continuously 
recording variations in Earth's field . 
"It took a little while for the 
arguments in the community to 
settle down," Banerjee says, "but 
eventually it was clear that the only 
way the magnetic fields in the 
rocks could be flipping was if 
Earth's own magnetic field were 
changing direction as well." By the 
mid-' 60s the evidence from the sea 
floor as well as from studies on 
land had clearly shown that 
something was happening that 
periodically (about every 200,000 
years) sent the North Pole migrat
ing south and the South Pole 
wanderingtothenorth . The 
magnetic fields in the prenatal 
rocks were then just going along 
for the ride. 

Geophysical theorists had long 
conjectured that Earth's magnetism 
originated in the circulation of 
molten iron in the outer core. But 
that's 1,800 miles down and not an 
easy place to drop lab equipment. 
The discovery of magnetic field 
reversals recorded in rocks revealed 
an indirect link to the hidden 
depths of the planet, and a whole 
new vision of geophysics was born. 
The recognition of magnetic fossils 
sent geologists scurrying to find 
more magnetic rock samples in the 
hope of gaining new perspectives 
on Earth's story from core to crust. 

There was one huge yet frustrat
ingly "tiny" problem with the rock 
magnetic fossils. No one knew 
much about them, which is to say 
that no one really knew about the 
physics of rocks and magnetic 
fields. This was a crucial point for 
geologists hoping to read Earth's 
history in the magnetic fossils. You 
can't build a tape recorder if you 
don't know how your tape records. 
Geologists couldn't use the rock 
magnetic fossils with confidence 
until they understood the details of 
how the fields got there in the first 

place. More importantly, they 
needed to understand what 
processes affected the fossil 
magnetic fields over the rock's 
long history, which has to do with 
what rock magnetists like Banerjee 
call "noise" : randomly oriented 
magnetic fields impressed into 
rocks long after they are created . 
"These random fields can come 
from heating due to the move
ment of the continents," Banerjee 
explains, "or they can even come 
from chemical reactions that 
occur in the rocks." Either way, if 
the rocks are going to be useful as 
fossil records then the paleomag
netic "signal" impressed in the 
rock when it was created has to 
be separated from the "noise" 
that was added later on . But 
separating signal from noise 
means understanding magnetism 
in rocks on the level of those tiny 
compasses, the level of funda
mental atomic physics. As any 
physicist will tell you, understand
ing something with a diameter of 
one-billionth of an inch is a very, 
very difficult task. 

When Banerjee arrived at the 
University of Minnesota in 1970 
he already knew that progress in 
paleomagnetism depended on a 
knowledge of rock magnetism. As 
time went on, the demand for 
rock magnetic information 
increased. "All throughout the 
'70s and '80s we saw more and 
more geology Ph .D. students 
needing atomic physics to do 
their research," Banerjee recalls. 
Though he had already set up a 
small laboratory to carry out 
research in atomic rock magne
tism, it was clear that something 
more was needed. That was how 
the concept for the Institute for 
Rock Magnetism was born. 
Experts from a number of fields 
were needed: geologists for their 
knowledge of the origin and 
evolution of rocks, physicists for 
their understanding of atomic 

behavior and magnetism, and 
engineers and computer pro
grammers to help build machines 
to gather data and test theories. 

In the mid-1980s Banerjee's 
program officer at the National 
Science Foundation suggested 
that he and his collaborator, Jim 
Marvin, apply for a grant to set 
up a science and technology 
center. "These grants were for a 
lot of money," Banerjee explains. 
"Though we came very close, in 
the end we were not funded . But 
the NSF really liked our work. The 
program officer came back to us 
and suggested that we apply for 
a smaller grant." This time the 
funding came through and with 
additional grants from IT and the 
Keck Foundation, the Institute for 
Rock Magnetism was launched in 
the spring of 1990. "The IRM in 
its present form was like a 
phoenix rising from the ashes of 
our first grant proposal," says 
Banerjee. "It worked out well in 
the end, though, since now we 
are small enough to have almost 
no bureaucracy. That allows us 
to do things like quickly interact 
with, and react to, the needs 
of the rest of the research com
munity." 

Assembling a state-of-the-art 
laboratory for studying magnetic 
fields in matter was one of the 
first priorities. Banerjee, Marvin, 
and two additional staff mem
bers, Assistant Professor Bruce 
Moskowitz and Chris Hunt, soon 
had acquired equipment that was 
so sophisticated that scientists 
from around the world were 
asking to come and use the IRM 
labs. Even representatives from 
industry were stopping by. 
"Companies like 3M want to 
know about our work," explains 
Hunt, IRM's laboratory manager. 
"Most of what we do relates to 
the magnetic storage of informa
tion, and that is something a lot 
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of people in industry are very 
interested in." 

One of the most fascinating of 
the IRM instruments is called a 
magnetic force m icroscope, 
which makes images of the 
magnetic fields in matter on 
scales of a millionth of an inch or 
less. To accomplish this feat, a 
magnet is set on the tip of a tiny 
lever at the heart of the instru
ment. The lever then scans the 
surface of rock samples at a 
height of 1 0 to 20 millionths of 
an inch above the surface, and 
magnetic fields yank the magnet 
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up and down. A computer 
registers these tiny motions and, 
after multiple passes of the 
scanning lever, the device 
produces an image of the 
magnetic fields on the surface . 
When the magnet at the tip of 
the lever is positioned even closer 
and practically in contact with 
the surface, an image can also be 
made of the physical structure of 
the surface. When it is used in 
this way, the device is called an 
atomic force microscope. To
gether, the magnetic force and 
atomic force microscopes give 
scientists incredibly detailed 
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images of the microlandscape of 
their rock samples, and for the first 
time they can actually see their 
magnetic fossils . 

The magnetic force microscope 
was put to good use recently by 
IRM scientists and colleagues from 
the Magnetic Microscopy Center 
(MMC) run by physics professor E. 
Dan Dahlberg. The group is 

studying a remarkable class 
of microorganisms known as 
magnetotatic bacteria . These 
tiny creatures (about 200 
millionths of an inch long) 
are able to synthesize 
magnetite, a magnetic 
mineral. The bacteria as
semble the magnetite into 
thin chains that float in the 
protoplasm of their cells. 
According to Hunt, these 
organisms are an amazing 
example of natural adapta
tion as they use their internal 
magnets to navigate the 
freshwater lakes and marine 
environments they inhabit. 
"These bacteria somehow 
know what size magnetite to 
produce," Hunt says. "Any 
smaller and they couldn't 

make a useful magnet; any bigger 
and they would be wasting their 
effort building more magnet than 
they need." 

These creatures may be an impor
tant source of fossil magnetism for 
the IRM researchers. When the 
bacteria die and sink to lake and 
ocean bottoms, their magnetite 
chains may remain intact, becom
ing locked into sediments and 
preserving a record of the paleo
magnetic field. To understand 
more about the magnetotatic 
bacteria, the researchers recently 
trained their magnetic and atomic 
force microscopes on freeze-dried 
samples of the tiny organisms. 
The stunning images they 
produced illuminated the north 
and south poles of the bacterium's 
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internal magnets, making the cell 
look like a tiny glowing battery. 
The techniques developed at IRM 
and MMC for working with 
magnetotatic bacteria are more 
than 1 00,000 times more sensi
tive than any applied before and 
promise fundamentally new 
insights into the nature of these 
strange creatures, their role in 
producing magnetic fossils, and 
the magnetism of very small 
particles. 

While IRM continues to focus on 
recovering the history of Earth's 
deep interior, one of humanity's 
most pressing current concerns, 
global climate change, has 
recently been added to its 
research program. It has by now 
become part of our collective 
wisdom that carbon dioxide from 
industrial activity, automotive 
exhausts, and the burning of rain 
forests is changing Earth's atmo
sphere in ways that could signifi
cantly alter long-term weather 
patterns. The human conse
quences of rapid climate change 
would be staggering . Conse
quently, a great deal of scientific 
work has gone into understand
ing how our waste gases affect 
Earth's climate, but the balance of 
processes occurring in the oceans, 
in the air, and on land is so 
complex that scientists are 
making slow progress building 
reliable models of the future 
climate . There is, at least, a 
promising way of determining 
when a numerical model is 
reliable: run it "backwards" and 
see if it can calculate what Earth's 
climate was like thousands or 
millions of years ago. This is a 
wonderful idea, provided accurate 
records of the planet's 
paleoclimate exist. While there 
are a number of techniques 
for compiling such records, the 
IRM staff has a perspective on 
geological history that puts them 
in a unique position to help 
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reconstruct the history of past 
climate change. 

Like their studies of Earth 's deep 
interior, the IRM scientists' 
contribution to paleoclimate 
investigations is based on 
painstaking studies of the 
microstructure of rock magne
tism. They are now developing 
techniques that use the magnetic 
properties of minerals as tracers 
of long-term changes in climate 
patterns . Climate, in the form of 
humidity and temperature, 
affects the structural properties of 
magnetic minerals locked in dust. 
Th is dust eventually becomes 
sediments, which, in turn, 
eventually become rocks. The 
sophisticated IRM instruments 
can measure and analyze varia
tions in mineral micromagnetic 
fields of the different layers of 
sedimentary rocks to extract a 
history of climate change . 

In one of the early applications of 
these new methods, researchers 
produced the first record of a 
local change in the paleoclimate 
of a region : Banerjee and Hunt 
recently found evidence of 
dramatic changes in the behavior 
of monsoon cycles thousands of 
years ago in central mainland 
China. The Baicaoyuan and 
Xifeng regions of central China 
are separated by a mountain 
range known as the Liupanshan. 
In our current climatic age, the 
july monsoons move westward, 
emerging from the East China 
Sea. The rain shadow of the 
Liupanshan mountains causes the 
western Baicaoyuan region to be 
arid and inhospitable compared 
with the more humid eastern 
region of Xifeng . In their studies 
of magnetic sediments from the 
two regions, Banerjee and Hunt 
were able to demonstrate that 
9,000 years ago the western 
Baicaoyuan region used to be 
quite similar to its wet eastern 

neighbor. Based on the fossil 
magnetic record, they speculate 
that the Baicaoyuan region must 
have received considerably more 
rainfall at that time than it does 
now. Banerjee and Hunt guess that 
the monsoons might have origi
nated in the South China Sea then, 
rather than in the East China Sea. If 
the monsoons ran north along the 
length of the Liupanshan moun
tains they would have no rain 
shadow, and the two regions 
would have the same climate. This 
conclusion remains tentative, but it 
is a sample of the rich harvest that 
rock magnetic methods can bring 
to studies of paleoclimate and 
climate change. "What is amaz
ing," says Hunt, "is that by just 
digging around in the dirt you can 
build a record of what happened in 
the region a hundred millennia 
ago." 

By broadening its focus to include 
topics like climate change, the IRM 
appears to be entering a "second 
stage," as Banerjee puts it. Four 
new postdoctoral research associ
ates have joined the staff, and after 
only four years the IRM has lived 
up to the promise imagined by its 
founders. More than 70 researchers 
have used its laboratories to 
produce a wealth of new knowl
edge. Two national IRM confer
ences and a quarterly newsletter 
have been instrumental in encour
aging the scientific community to 
exploit the interdisciplinary nature 
of rock magnetic studies and use it 
to answer paleomagnetic ques
tions. 

"When we first had this idea," 
Banerjee says, "I had hoped we 
could make the institute into a 
'collage of scholars,' to use a 
medieval expression-a place 
where researchers could meet, 
exchange information, and solve 
problems." And that is exactly 
what the Institute for Rock Magne
tism has become. 
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THE LEGISLATURE APPROPRIATED 13 MILLION TO RENOVATE AND 

EXPAND THE OUTDATED AND OVERCROWDED MECHANICAL 

ENGINEERING FACILITIES. THE INSTITUTE OF TECHNOLOGY IS 

NOW RAISING ITS SHARE- 6.7 MILLION- OF THE TOTAL COST. 

By Deane Morrison 

INVENT! NG TOMOR R OW 



T hree decades ago, mechanical engineering 
professor james j . Ryan invented the "black 
box" flight recorder, the first retractable seat 

belt, and hydraulic automobile bumpers. 

Last year, students assembling an off-road vehicle for 
the annual mini-Baja race had to work in hallways of 

the Mechanical Engineering Building because no other 

space could be found. 

One decade ago, then-professor Edward Anderson 
created the Taxi 2000 Personalized Rapid Transit 
system for moving people quickly around cities. 

Last year, students building the University's first solar 

car for the international Sunrayce labored in a garage 

on the St. Paul campus because no suitable space 
existed in the Mechanical Engineering Building. 

In the next decade, the mechanical engineering 
department hopes to move into new and refurbished 
quarters worthy of its sterling reputation and proud 
tradition . The hope came a step closer to reality 
when the 1994 Minnesota Legislature passed a $13 
million appropriation to upgrade the department's 
outmoded facilities . In return, the University must 
raise an additional $6.7 million on its own. 

"We've got a top-ranked mechanical engineering 
program," says IT Dean Frank Kulacki, who received 
his doctorate from the department in 1971 . "The 
department has to have a facility that will keep that 
program here." Now housed partly in the old 
Electrical Engineering Building, dating from 1924, 
and partly in the Mechanical Engineering Building, 
which dates from 1950, the department needs more 
and better space if it is to enter the 21st century on a 
competitive footing . 

In a way, mechanical engineering has fallen victim to 
its own success. Since Kulacki's graduate student 
days, the faculty has grown from about 28 to 46, 
and the graduate student population has exploded 
from about 1 00 to more than 250. Mechanical 
engineering accounted for 238 of the 902 bachelor's 
degrees granted by IT last year, and the field's 
popularity shows no sign of abating. Meanwhile, the 
current facilities offer only two-thirds of the space 
needed. Nor can they support the modern computer 
networks and the tight control of temperature, 
humidity, and other environmental factors necessary 
to operate much state-of-the-art instrumentation. 

Mechanical engineering's growing pains became 
noticeable by 1984, when the number of bachelor's 
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degrees awarded reached a high of 300. Three years 
later, the University received $819,000 from the 
legislature to plan for new quarters. The resulting 
plan-which would have given mechanical engineer
ing an increase in space of nearly 50 percent-called 
for renovating part of the old Electrical Engineering 
Building (which was vacated by its namesake depart
ment when the nearby Electrical Engineering/ 
Computer Science Building opened) and tearing 
down and rebuilding another section. But years went 
by, and funds to make it happen failed to materialize. 

Until, that is, the people who cared most about the 
future of mechanical engineering swung into action. 
The Mechanical Engineering Advisory Council, made 
up of department faculty and senior engineering 
executives at major local companies, took up the 
cause . Chaired by Richard Clarke, corporate vice 
president at MTS Systems and a 1953 mechanical 
engineering graduate, the council worked closely 
with department head Richard Goldstein and 
University administrators to help secure funds for the 
building project, dubbed ME 2001. The Minnesota 
High Technology Council (MHTC), with help from 
the Minnesota Society of Professional Engineers, 
spearheaded the legislative effort. To these practicing 
engineers and businesspeople, the new building 
became a matter of urgency. 

"The MHTC felt it should become a priority item," 
says Clarke. "It's a high-quality department. We tend 
to think of it in the perspective of jobs in Minnesota. 
A first-quality faculty means quality staff, quality 
students, better engineers in Minnesota [about 75 
percent of the graduates stay], and better products. 
It also means we can create more good-paying jobs." 

In 1990 a push for legislative funding failed . Four 
years later, the tide turned. 

"We got a groundswell of opinion from engineers 
and described the situation to the legislature," says 
Clarke. The movement then got a huge boost from 
Governor Arne Carlson, who mentioned the need for 
better mechanical engineering facilities in his 1994 
State of the State address and put building funds into 
his recommendation for the latest bonding bill. 
When the bill passed, ME 2001 was $13 million 
closer to its goal. 

"That money from the legislature sits there till we 
raise at least 80 percent of the $6.7 million that is 
our share of the cost," says Richard Schleicher, IT 
director of external relations. "That 80 percent must 
be committed, not just indicated. So far, alumni, 
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friends, foundations, corporations, and University 
sources have indicated and committed a total of 
about $1.2 million. 

"To prevent any decay in the quality of education, 
we must complete the fund-raising in two years. 
We'll soon do a feasibility study with outside counsel 
to get an objective, statistical view on whether we 
can raise $6.7 million in that time." 

A glance at the record shows what the department 
can do in adequate facilities. In the early '50s, Ernst 
Eckert, now a retired Regents' Professor, founded 
the heat transfer division, which contributed heavily 
to the development of better jet engines and gas 
turbine systems for power plants, among other 
accomplishments. Now headed by Avram Bar
Cohen, the division stands as one of the 
department's brightest beacons. Another enduring 
source of pride, the particle technology laboratory, 
was founded in the late '50s by Kenneth Whitby 
and is now headed by Regents' Professor Benjamin 
Liu. The lab has made a name for itself in the 
study of airborne particles; its triumphs include 
measurements of air quality in the space shuttle 
during a mission. 

More recently, four mechanical engineering profes
sors-Arthur Erdman, Suhas Patankar, Warren lbele, 
and Ephraim Sparrow-have won the Horace T. 
Morse-Minnesota Alumni Association Award, the 
University's top teaching prize. And in the 1994 
competition for three awards given by IT, the 
George Taylor/IT Alumni Society awards for distin
guished research, service, and teaching, mechanical 
engineering professors walked off with two: james 
Ramsey took the service trophy and Max Donath 
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the research award . 

Finally, no list of faculty accomplishments would be 
complete without mentioning the six professors 
who have won election to the prestigious National 
Academy of Engineering: Eckert, Goldstein (also a 
Regents' Professor), Liu, Sparrow, Emil Pfender, and 
Richard jordan. 

Besides the solar car and Baja projects, two other 
student endeavors have attracted notice. A group is 
currently putting together a Formula One race car 
to compete next year in a race sponsored by the 
Society of Automotive Engineers. And human
powered hydrofoils designed by students (under 
Erdman's direction) won all hydrofoil events at 
the 19th International Human Powered Speed 
Championships. 

As for the department as a whole, Goldstein points 
with pride to the last thorough nationwide survey 
of mechanical engineering departments, which 
was published a little more than 1 0 years ago by 
the National Academy Press. His department ranked 
in the top five in several categories, including 
number of published articles (first) and overall 
reputation (fifth) . 

The new building will alleviate a host of problems 
that threaten to undermine this track record of 
accomplishment. 

"The faculty often works out of what are essentially 
closets/' says Goldstein . "One new faculty member 
was here more than a year without lab space, and 
others have not had adequate lab space. Some 
student labs must stay open more than eight hours 
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During the 1993-94 
academic year, IT students, 
faculty, and staff have made 
great progress on a number 
of fronts, responded to 
diverse challenges, and 
prepared for changes in 
the future direction of 
education in science and 
engineering. 

The -achievements and 
accomplishments of IT 
faculty, students, and 
alumni are many. In 1993-
94, .IT awarded 902 
bachelor's degrees and 498 
graduate degrees. Of the 
405 institute faculty Frank A. Kulackl 
members, 6 are Regents' 
Professors, 20 fill endowed 
chair professorships, 12 
hold named professorships supported in part by 
private funds, and 9 are IT Professors. Externally 
sponsored research, which accounts for most 
of the support of our graduate programs, was 
$76.7 million, an increase of 13 percent. 
Although facts and figures alone cannot tell the 
whole story, the tables accompanying this 
letter nonetheless offer a quick overview of the 
accomplishments of the people who make up 
the Institute of Technology. 

The Importance of support 

IT COfltinues to enjoy strong support from 
alumni, friends, corporations, and foundations. 
Donations to the institute increased from $4.2 
million in 1992-93 to $5.2 million this year. This 
total included 6,498 gifts to the college, a 16 
percent increase in the number of donors. The 

college has targeted several areas for private support in 
the next year: $6.75 million to complete the Mechani
cal Engineering Building project; $1.75 million for the 
endowment of the Biomedical Engineering Center, 
matching funds from the Medtronic Foundation; and 
$3 million for a new molecular materials laboratory in 
the chemical engineering and materials science 
departmef\t. IT also plans to begin raising funds for a 
new infrared telescope, a long-standing need of the 
astronomy department. 

In an assessment of overall institute needs, depart
ments identified 'facilities and laboratories, endowed 
chairs and professorships, endowed scholarships and 
fellowships, endowed academic programs, and 
equipment as critical areas. We can meet some but not 
all of these needs through careful management of 
University resources. A combination of public and 

private resources is necessary for 
the college to maintain its quality 
and its leadership position . We 
appreciate the support and 
generosity of our donors, who, 
through their support, become 
partners in our success. 

Another long-standing institute 
partner, the IT Alumni Society, 
sponsored a number of programs 
and activities this year. I would like 
to extend special thanks to Everett 
Dale (Electrical 1949), who served 
as chair of the executive board this 
year, and I welcome Lester Krogh 
(Chemistry 1952, Ph.D.), who will 
serve as chair for 1994-95. 
Through their contributions of 
time, energy, and r-esources, ITAS 
members have measurably 
increased the institute's visibility 

and private financial support. 

For example, alumni involvement in the ITAS 
mentoring program jumped from 34 in 1992-93 to 
156 this year, and IT alumni now have set the standard 
for other University colleges in making connections 
with students. ITAS also doubled its support for 
freshman scholarships from $2,000 to $4,000 this 
year and plans other initiatives in this critical area . 

Alumni returned to campus for participation in IT Week 
activities, held in May 1994. IT held a joint event in fall 
1994 with the Carlson School of Management on 
quality in high-technology manufacturing . The event 
also served to reinstate Science and Technology Day, 
an institute tradition that brings industries of all kinds 
in close contact w ith the college. 

For the long term, IT AS began a review of its activities 
with the goal of reaching out to more alumni on a 
regional, national, and global basis. ITAS is planning 
new programs to inform alumn'i about IT progress and 
achievements and to connect our alumni with an 
industrial focus. We also expect to form alumni 
chapters in regions where a significant number of 
alumni live. 

Improving the organization 

In 1993-94, we initiated internal changes to make the 
college more responsive to the needs of depart11Jents, 
students, faculty, and research sponsors. While improv
ing any organization is an ongoing process, the 
following .examples reflect some of this year's changes:. 

• We appointed several new individuals to key posi
tions in the college's administration : Professor Willard 



Miller, associate dean for finance and operations; 
Professor K. S. P. Kumar, associate dean for external 
programs, who will coordinate activities for our 
college-level centers; Richard Schleicher, who directs all 
of our alumni and fund-raising programs; Wendy 
Grebner, director of the Women in Science and 
Engineering 'Program; and Professor Rama Murthy, 
director of lower division studies. In addition, the 
following individuals continue in their administrative 
roles: Professor Russell K. Hobbie, associate dean for · 
st-udent affairs; Professor Sally Gregory Kohlstedt, 
associate dean for academic affairs; and Professor W. 
Ronald Gentry, chemistry department chair. 

• We have reviewed the operations of the dean's office 
and are making internal reassignments of responsibili
ties and tasks. We are also developing analytical 
capabilities to link our financial activity with key 
indicators of productivity in instruction and research. 

• We have thoroughly reviewed four externally 
supported research centers and appointed new 
directors to the Army High Performance Computing 
Research Center, the Center for the Visualization of 
_Geometric Structures, the Charles Babbage Institute for 
the History of Information Processing, the Microelec
tronics Laboratory for Research and Education, and the 
Minnesota Geological Survey. 

• The institute hired a full-time director for the Women 
in Science and Engineering Program to ensure continu
ity and future growth, and a committee with members 
from the University administration and other colleges 
reviewed Project Technology Power, the institute's 
minority engineering and science program. 

Positioning for the future 

Working under the framework of "U2000," the ' 
University's strategic planning process, the ·institute has 
begun to develop goals in six key areas: research and 
discovery, undergraduate education, graduate and 
professional education, outreach, user friendliness, and 
diversity. In planning for the future, we must face the 
reality of highly constrained state appropriations for 
instruction and operations and increased competition 
for research funds. 

In 1993-94, we successfully received permanent funds 
for two strategic research priorities, the formation of 
the Minnesota Center for lnd~strial Mathematics in the 
School of Mathematics-which debuts in fall 1 994-
and the director of the Bioprocessing Technology 
Institute, a solfaborative center with the College of 
Biological Sciences. 

Establishing a computing fee for all students allows us 
to modernize the computing environment. In fall 1994 
the first shipment of high-performance workstations for 

the public computing laboratories arrives. We 
continue to allocate more funds for the improvement 
of instructional laboratories and equipment and hope 
to establish a permanent fund within the college that 
allows us to meet the ongoing needs for modern 
laboratories. 

Our vision for 'the next century needs refinement and 
shaping within the financial realities of the current 
era. Key elements of the vision include: 

• A commitment to offering high-quality academic 
programs at all degree levels, including innovative 
postbaccalaureate education that focuses on meeting 
expandipg needs for transdisciplinary education. 

• A research agenda that strel")gthens the institute's 
current status as a leading national research college 
with strong disciplinary and cross-disciplinary pro
grams that addresses state, national, and global 
agendas and that others view as a national resource 
for doctoral-level scientists and engineers. 

• A broadening of postbaccalaureate education 
programs ~ith innovative ways and incentives to 
.deliver them in off-campus settings. We also need to 
link our research programs to industry. Current 
industry-specific workshops that bring faculty in direct 
con~act with industry is a first step. 

• A commitment to quality in maintaining and 
enhancing our human resources: recruiting and 
retaining the highest quality faculty, students, and 
staff and nurturing a diverse environment. The 
organization also must meet its administrative and 
financii:ll obligations in a highly effective manner. 

• An emphasis on the physical infrastructure to 
maintain modern, well-equipped laboratories; to 
support a computing·environment that enhances 
research and learning; and to create the financial 
resources necessary to support this environment. 

I foresee a continual process of refining and focusing 
our goals over the next several years. I look forward to 
working with our faculty and department heads and 
building on the Institute of Technology's 60-year 
tradition of excellence in research and education. 

Frank A. Kulacki 

(Mechanical, Ph. D. 7 9 71) 
Dean and Professor of Mechanical Engineering 
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El)t.IROLLMENT AND DEGREES.CONFERRED 

Undergraduate Enrollment 
Graduate Enrollment 

Master's Degree Students 
Doctoral Degree Students. 

Degrees Conferred 
Bachelor's 
Master's 
Doctoral 

FINANCIAL SUMMARY 

State Furids 
State Special Funds 

Research Support* · 

I. 

$ 

1992-93 

4,514 

741 
1,238 

864 
280 
200 

. 1992-93 

48,491,434 
2,890,434 
6,476,446 

1993-94 

4,500 

770 
11167 

~ 902 
290 
208 

1993-94 

$ 48,290,891 
2,911,000 
5,665,441 

Sponsored Research Expenditures** 
-Endowment Income 

67,327,707 
1,430,~43 

76,719,000 
1,619,025 

Donations 4,273,560 . 5,244,739 

Total Operating Budget $ 130,890,324 $ 140,450,096 

*Research support comprises nonrecurring funds from the University to the instituta 
**Sponsored research expenditl)res comprise federal and industrial funds, including grant~ in aid of research. 

DEGREE-GRANTING DEPART
MENTS AND OTHER PROGRAMS 

Physical Sciences and 
Mathematics 
• Astronomy 
• ~hemistry 

• Earth Sciences 
• Geology iJnd Geophysics 

• Mathematics 
• Ph}'5iCS 

Engineering 
• Aerospace Engineering and 

Mechanics 

• Agricultural Engineering 

• Che~ical Engineering ~nd 
Materials Science 

• Civil Engineering 
• Computer Science 
• Electrical Engineering 
• Mechanical Engineering 

OTHER DEGREE-GRANTING 
PROGRAMS 

• History of Science and Technology 

OTHER PROGRAMS 

• Minnesota Talented Youth 
Mi'lthematics Project (School of . 
Mathematics) 

RESEARCH CENTERS 

IN,STITUTE CENTERs· 
• Army High Performance Computing 

Research Center 

• Charles Babbage Institute for the 
History of Information Processing 

• Center for the Development of 
Technological Leadership 

• Center for Interfacial Engineering 
• Institute for Mathematics and Its 

Applications , 
• Microelectronics Laboratory for 

Research and Ed4cation 

• NSF Center for the Comput~tion and 
Visualization of Geometric Structures 

DEPARTMENTAL CENTERS 

Chemic!'l Engineering and 
Materials Science 
• Corrosion Research Center 
• Surface Ana1ysis Center 

Civil Engineering 
• St. Anthony Falls Hydraulic 

Laboratory 

• Underground Space Center 

·,Electrical Engineering 
• Control Science and Dynamical 

Systems 

-. Magrretics and Information 
Technologies 

Winche.ll School of Earth Sciences 
• Limnology Reseasch Center 

.. • Minnes!Jta Geological Survey 
• Rock Magnetism Institute 

Mechanical Engineering 
• Center for Advanced Manufacturing, 

Design, and Control 

• Center for Plasma-Aided Manufactur
ing (with the University of Wisconsin 

at Madison) 
• Filtration Research Center 
• Particle Technology Laboratory 

Physics 
• theoretical Physics Institute 

INTERCOLLEGIATE CENTERS 
• ,Biomedical Engineering Center 

(with the University of Minnesota 
Medical School) 

• Bioprocessing Technolpgy Center 
(with the University of Minnesota 
College of Biological Sciences) 
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During its 50th reunion, the in Belgium learning a new com- " Pat" Sethna, 'who died in Novem-
aeronautical engineering puter software program that traces ber 1993. Sethna served as 
class of 1943 made its first the motion of particles in viscoelas- department chair f9r 26 years and 
contribution to a new tic fluids as part of research as a faculty member for 37 years. 
student wind tunnel. The supported by the National Science His11eadership and vision helped 
elass pledged to raise Foun.dation and the U.S. Army. bl!ild a strong departmenf, and 
$50,000 over five years for ROTC Cadet jorge R. Serrano many students and faculty will 
the $1 00;000 tunnel. received one of 15 national awards remember his personal contribu-
Replacing the old wind presented by the Society of Military tions to their work and their lives. 
tunnel will allow students to Engjneers. Graduate stude,nt 
study a wide \:'ariety of Andrew Wissink received a three- HIGHLIGHTS flows ranging from 'simple year NASA fellowship for work in 
boundary layers on flat efficient rotorcraft aerodynamic • Roger Fosdick w.as electea a 

· walls to more complicated calculations. Ph .D. candidate Zoe fellow of the A~erican Academy of 
flows. In addition, students Mirfakhraie Jeceived a Louise T. · Mechanics. 

~ will learn to use different Dosdall Fellowship for work in • Daniel D. joseph received the 
measurement techniques rotorcraft control. Schlumberger Foundation Award 
a'nd compare the results and .the Bingham Medal of the 
from different techniques. The department continued its Society of Rheology.and was 

participation in the NASA/USRA elected a fellow of the American 
The departmer:tt also . Advanced Space Design Program. Physical Society. In June, joseph 
received funding from The program encourages students was named a Regents' Professor, 
industry and government- · to study engineering design in the highest honor the University of 
including gifts from the courses that give them experience Minnesota bestows on its faculty. 
Schlumberger Foundation, in working on "real world" ·e Ellen Longmire received a 
the Northrup Foundation, projects. Students also explored McKnight Land-Grant Professorship 
and the Hitachi Corpora- recent developments-in NASA and an NSF National Young 
tion-for research projects. projects with NASA astron(jut Ellen Investigator award . 
McDonnell Douglas Ochoa, who most recently flew as eThomas Lundgren was elected a 
continues to support the a mission specialist on the crew of Fellow of the American 
department's academic ·STS-56 . During a visit to campus, Physical Society. 
program. Northwest she met with small groups of • Tayfun Tezduyar was 
Airlines contributed their students, led several class discus- named director of the 
staff expertise and facilities sions, and gave a lecture. Army High Perfor-
and provided transporta- mance Comput-
tion for students to the Alumnus Paul E. Rubbert (M.S. ing Research 
hypersonic wind tunnel 1958), a technical fellow at Boeing, Center. 
project at the Marshall was elected to the National • The depart-
Space Flight Center in Academy of Engineering . Faculty ment awarded 
Huntsville, Alabama. Aero also participated in a wide variety 46 bachelor's 
Systems Engineering- of research and outreach activities. degrees, 17 

Fjuidyne assisted the student Gordon ·Beavers returned to the master's 
rocket nozzle team in using their department after 1 0 years of degrees, and 8 
test facility. service in the IT dean's office and doctoral 

received a research award from the degrees. 
Undergraduate and graduate U.S. Army Research Office in 
students benefited from a variety conjunction with Regents' Profes-
of activities. The Boeing Company sor D. D. joseph to study formation 
selected undergraduate students of droplets. Graham Candler . 
Matthew Reetz and Eric Kaduce to assisted in the design of two new 
attend the fourth annual Bpeing · spacecraft: MESUR, which will 
Spring Undergraduate Program in make a survey of the Martian 
Seattle, where they di-scussed · atmosphere, and SKIPPER, a joint 
aircraft design, propulsion, U.S.-Russian experiment to 
avionics, and other topics with measure shock-heated air in Earth's 
Boeing engineers. Reetz and upper atmosphere. 
Kaduce were also awarded ~oeing 
scholar~hips . Students )ingtao Feng The department plans to initiate an Department head 
and Yiyuan Huang spent a month annual lecture in h<:mor of Patarasp William Garrard 

..., 
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The agricultural engineering 
department collaborated 
with_ industry and state and 
national government 
agencies on several research 
projects in 1993-94. For 
example, a number of 
faculty members partici
pated in a statewide survey 
of pork producers to 
determine current waste 
management practices. A 
task force that consists of 
producers, government 
agency representatives,
environmental groups, and 
University faculty members 
currently meets to identify 
technically viable, environ
mentally sound, and 
economically feasible waste 
management practices. The 
task force plans to make its 
results and information 
available to pork producers. 

A project funded by a 
National Institute for 
Occupational Safety and 
Health grant looks at 
electrical system compo
nents. Project investigators 
seek to develop improved 
electrical system compo
nents for equipment, as well 
as a radar-based collision 
detection and avoidance, 
system to prevent coll isions 
between slow-moving farm 
vehicles and faster-moving-
motor vehicles. 

In cooperation with the U.S. 
Geological Survey, faculty from 
Minnesota and Oklahoma State 
University are gathering data from 
a field instrumentation system that 
provides detail about flow plots of 
field-sized areas. In Faribault 
County, Minnesota, researchers are 
measuring surface and subsurface 
flow processes to help assess the 
best management practices for 
groundwater contamination from 
depression-focused recharge. These 
collaborations help strengthen our 
ability to conduct research in a 
variety of areas. 

Another key emph(!sis involves 
outreach activities, conducted in 
tandem with the University's 
Minnesota Extension Service . The 
water quality program helps 
landowners develop and execute 
conservation plans that wili protect
and improve the quality of ground 
a·nd surface water resources. 
According to a 1992 project annual 
report, 67 producers installed 
sediment control practices on 3,492 
acres. In addition, 18 landowners 
used integrated crop management 
practices. The FARM*A*SYST 
program helps assess the risk that 
farmstead faci lities and practices will · 
pollute the drinking water supply. · 
Professor Fred Bergsrud, extension 
water quality cootdinator, provided 
direction and support for both these 
projects. Bergsrud received the 
1993 Director's Award to Distin
guished Extension Faculty. 

The department also participates in 
the AnoRa (Minnesota) Sand Plain 
Water Quality Demonstration 
Project; which works to reduce the 
potential for groundwater contami
nation, and in other programs on 
irrigation water management and 
chemigation .safety. 

ian D. Moore, an agricultural 
engineering sk.Jdent (from 1975 to 
1979) and a faculty member (from 
1986 to 1990) died in September 
1993. The department received 
private support for students from 
several sources in 1993-94. Alumnus 
Alton Levorson made an additional 
major gift earmarked for under
graduate scholarships. Faculty 
contributions established a scholar
ship fund for outstanding first-year 
students . Two students received the 
first scholarships this fall. 

Undergraduate and graduate 
students find valuable educational 
experiences through the depart
ment's teaching and research 
programs. In 1994-95, faculty and 
students continue their focus on 
gainin~ and advancing knowledge 
about agricultural engineering . 

HIGHLIGHTS 
• Roger Ruan joined the depart
ment as an assistant professor in 
process and machine control. He 
received his Ph.D. in agricultural 
engineering in 1991 at the 
Universi.ty of Illinois and has been a 
research associate in the University 
of Minnesota food science and 
nutrition department since 1991. 
• Agricultural engineering student 
Chris Lausted received an intern
ship with The Land at Walt Disney 
World's EPCOT Center. 
• The department awarded nine 
bachelor's degrees, three master's 
degrees, and two doctoral degrees. 

Department head 
R. Vance Morey 



In the 1993:94 academic 
year, astronomy initiated 
new research efforts as well 
as changes in its academic 
programs. 

A research team finished 
scanning and digitizing the 
famous Palomar Sky Survey 
using the department's 
automated plate scanner, a 
u~ique high-speed, high
precision measuring engine. 
The team now is creating 
from these digitized scans a 
massive database that will 
include several hundred 
million stars and several 
million galaxies. The 
scientific community can 
access this data on Internet 
through NASA's Astrophys
ics Data System. 

The department renewed 
its efforts to build a world
class optical/infrared 
observatory. Designed more 
than a quarter century ago, 
department observing 
facilities are too small 
and cannot perform 
precisely enough to 
meet current and 
future needs. In fall 
1993, Denver 
University asked the 
department to join 
in the construction 
of a 3.5 meter 
aperture telescope 

on Mt. Evans, west of 
Denver. In February the two 
institutions signed a 
memorandum of agreement 
for the observatory, which 
researchers may use from 
remote sites. Work continues 
on evaluating the site and on 
planning for funding . 

Department chair 
Thomas W. Jones 

In spring, the department hosted 
approximately 850 guests from 
around the world for the 184th 
meeting of the American Astro
nomical Society. Russell Hulse and 
joe Taylor, co-winners of the 1993 
Nobel Prize in physics, gave one of 
the invited talks. In conjunction 
with the meeting, the department 
cosponsored an Astronomy Day 
with the Science Museum of 
Minnesota . On Memorial Day, 
.dozens of astronomers made 
public presentations at the mu
seum on topics such as black holes, 
Native American astronomy, and 
astronomy computer software. 

Astronomy graduate students 
organized the second Grain 
Elevators and the Cosmos confer
ence, held at the University ih May. 
The students started this confer
ence last year as a way to provide a 
forum for scientific exchange with 
other Midwestern students. 

Graduate students also received 
several noteworthy awards. Tracey 
Lavezzi received a Fulbright 

Scholarship and traveled to 
Australia to conduct research at 
the Australian Telescope 
National Facility. Henry (Chip) 

Kobulnicky and john 
Mergen participated in 

NASA's Graduate 
Student Research

ers' Program. 

Astronomy 
faculty made 

significant 
changes in· the 

introductory astronomy 
course series in response 
to the University's Council 
on Liberal Education. The 
new courses use a 
combination of lecture, 
weekly active learning 
sessions that incorporate 
cooperative learning 
te-chniques, laboratory 
experience, and out-of
class observation projects. 

A new astronomy course, 
Mathematics and Our 

Universe, uses. the discipline to 
explore mathematical modes of 
thinking . Aimed at nontechnical 
students, the course seeks to 
increase a student's interest in 
mathematics by exploring as
tronomy questions with math
ematical tools . 

HIGHLIGHTS 
• Robert Gehrz serves as chair for 
AURA, System Review for the 
Gemini Telescope Proj~ct. He also 
is a member of WIRE-Review Wide 
Field l~frared Explorer Project at 
Space Dynamics Laboratory in. 
Provo, Utah. 
• Paul Woodward is a member of 
the Program Advisory Committee 
and Program Plan Review Panel for 
the National Science Foundation's 
Division of Advanced Scien.tific 
Computing . He also serves on the 
advisory board of the National 
Center for Supercomputing 
Applications. 
• Lawrence Rudnick is a consultant 
and guest on Newton 's Apple, a 
public television science show. 
• Roberta M. Humphreys serves on 
the Tinsley Prize Committee for the 
American Astronomicai .Society. 
• The department awarded six 
bachelor's degrees, three master's 
degrees, and eight doctor_al 
degrees. 
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In a laboratory, researchers 
learn the secrets of crystals 
and their applications to 
the manufacture of silicon
based computer chips. In 
another project, scientists 
work to improve the 
process of converting 

·methane or natural gas. 
Faculty in the chemical 
engineering and materials 
science department started 

. these initiatives; continuing 
the department's tradition 
of cutting-edge research. 

Crystals play a central role 
in technologies from 
pharmaceuticals to com
puter chips. Using atomic 
force microscopy, Professor 
Michael Ward and his 
research team became the 
first to watch an organic 
crystal grow from nano
meter-sized nuclei to 
mature crystals, a process 
that reveals how topo
graphical features of a 
crystal nucleus affect the 
growth rate and shape of . _ 
the resulting bulk crystal~. · 
WaFd holds the depart
ment's Shell Distinguished 
Chair. 

The work of Lanny Schmidt, 
Taylor Professor, and Dan 
Hickman (Ph .D: '92) may 
t:;hange the fact that natural 
gas (predominantly 

methane) is abundant but poorly 
utilized. Hickman and Schmidt 
developed an efficient method of 
convertiog methane to "syngas" · 
(carbon monoxide and hydrogen) 
by passing a mixture of methane 
and oxygen over a rhodium-coated 
catalyst: Syngas easily"can be 
converted to methanol or diesel 
fuel by known chemical processes. 
The beauty of this process is the 
purity 0f the syngas produced and 
the speed of the reaction . This 
year, Schmidt was elected to the 
National Academy of Engineering 
and received the Alpha Chi Sigma 
Award from the American 
Institute of Chemical Engineers 

and the Henry]. Albert Award -
from the International Precious 
Metals Institute. 

In a collaboration that dates back 
more than 1 0 years, work in 
another laboratory also seeks to 
improve the process. of producing 
energy. Former graduate student 
Anna Lee Tonkovich (Ph.D. '92) has 

· exploited a simulated countercur
rent 'moving bed chromatographic 
reactor (SCMCR) to obtain high 
yields of ethane and ethylene from 
the methane oxidative coupling 
r~action. This reaction is a prime 
candidate in the search for pro
cesses to convert natural gas to 
valuabie chemical feedstocks . 
Tonkovich, in a paper co-authored 
by Professor Robert Carr and 
Regents' Professor Rutherford Aris, 
described experiments using 
samarium oxide catalyst and 
temperatures as high as 1 OOQ 
degrees K in which ethylene yields 
up to 50 percent are obtained, a 
25 percent improvement over 
current maximum yields. 

A co-holder of the Amundson chair 
with Aris, Professor john Weaver 
investigates semiconductor 
etching, seeking an understanding 
of the key materials issues relevant 
to electronic device miniaturiza
tion . Other areas of Weaver's 
research include fullerenes and 
fullerides; experimenting with 
these new carbon-based molecules · 
may profoundly influence future 
technologies. Weaver serves as the 
1994 president-elect of the 
American Vacuum Society and 
received the Alexander von , 
Humboldt Senior Research Award. 

Funding for faculty research and 
department activities comes from a 
variety of individuals, corporations, 
and foundations . These funds 
support the department's research 
work, student scholarships and 
activities, and academic programs. 

HIGHLIGHTS 
• The department has three new 
faculty members: Daniel Frisbie, 
Christopher Palmstrom, and Renata 
W~ntzcovitch. 

• jeffrey Derby received the Young 
Author Award from the American 
Association for Crystal Growth. 
• Arnold Fredrickson received the 
University's Presidenfial Award. 
• Lorraine. Francis received a 
National Science Foundation 
Yo~ng Investigator Award. 
• Edward Cussler serves as presi
dent of the American Institute of 
Chemical Engineers (AIChE). 
• Matthew Tirrell. was appointed to 
the Earl Bakken Endowed Chair in 
Biomedical Engineering . He will 
receive the AIChE Professional 
Progress Award and also gave the 
julian C. Smith Lectures at Cornell 
University. 

-• The department awarded 114 
bachelor's degrees, 1 0 master's 
degrees, ~nd 44 doctoral degrees. 

Department head 
H. Ted Davis 

' . 
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F'or undergradua~e s.tu
dents, the chemistry 
program offers much depth 
and many opportunities to 
learn in specialized areas. 
The faculty recently 
reviewed the curriculum 
and made changes de
signed to enhance the 
undergradu-ate experience 
and to reflect new direc
tions in the s~ience of 
chemistry. 

Specifically, the department 
revised the General Chemis
try Program and created a 
set of three new general_ 
chemistry courses, basing 
admission on a placement 
exam. Faculty currently are 
examining the entire 
undergraduate curriculum 
with the goal of introducing 
rT)Ore flexibility into the 
chemistry major program to 
better serve students with 
varied career interests. 

In the graduate program, 
the department intro
duced a new set of 
three core courses that 
cover the topics of 
chemical thermody
namics, mecha
nisms of 
chemical 
reactions, and 
quantum 
chemistry. 

To support its 
research programs at 
all levels, the depart
ment recently was 
awarded a grant from 
the National Science 
Foundation for m(!jor 
research equipment 
upgrades in the nuclear 
magnetic resonance, mass 
spectroscopy, and X-ray 
diffraction facilities. These 
upgrades in technology 

Department chair 
W. Ronald G!i!ntry 

give faculty an'd students the 
necessary tools to tackle many 
different areas of research . 

In 1993-94, faculty began severa'l 
new research projects, including 
computational chemistry focusing 
on solvation phenomena and 
environmental effects (Chris 
Cramer); biological chemistry of 
natural and synthetic proteins 
(Mar~ Distefano); organic and 
biological chemistry of natural 
produ.cts and pharmacologically 
active compounds (Craig Forsyth)i 
and molecular recognition and 
structure-function relationships in 
biological systems (Karrn Musier
Forsyth). The new research projects 
show the variety and depth in the 
department's programs. 

Several new faculty members add 
to the department'~ depth . Li Sun, 
who received a Ph.D. from North- , 
western Univ~rsity, joined.the 
faculty in fall 1993. Sun's research 
bridges analytical, physical, and 
materials chemistry and applies 
novel spectroscopic methods to 

the i'nvestigation of nan.oscale 
molecular assemblies. In fall 
1994, the department 
welcomed three new faculty 

members: Eric Munson, who 
received a Ph.D. from Texas 

A&M University; j . llja 
Siepmann, -who received a 
Ph.D. from the University 
of Cambridge; and 
Andreas Stein, who 
received a Ph .D. from 
the University of 
Toronto. 

Munson will join the 
analytical chemistry 
group, bringing 

expertise in the area of 
solid-state NMR. 

Siepmann's research in 
, computation chemistry 

concerns new approaches 
for simulating complex 
fluids, which offers applica
tions to phase equilibria, 

organic films, adsorption in 
zeolites, and metal/ 
electrolyte interfaces. 

Stein will work in the 

physical chemistry specialty area, 
conducting research in 

. soft chemical synthesis of solid-state 
structures with specific chemical, 
optical, or electronic properties by 
assembly trom small building 
blocks. 

june 1993 and june 1994 marked 
the retirement of faculty members 
Alden Mead and Maurice Kreevoy. 

The department received public and 
. priv(lte support that helped fund 
scholarships, equipment, academic 
programs, and research projects. 
Donated funds are used to recpg
nize outstanding achievement in 
undergraduate research; to support 
talented students with financial 
needs; to sponsor lectures for 
students, faculty, and industry 
representatives; and to conduct 
research projects. Such support and 
partnerships are vital in fulfilling the 
department's teaching, research, 
and outreach goals. 

HIGHLIGHTS 
• Christopher Cramer, Mark 
Distefano, Craig Forsyth, and Karin 
Musier-Forsyth are the 3M Alumni 
Assistant Professors of Chemistry. 
• jan Almlof received the 1993 
Schrodinger Medal of the World 
Association of Theoretical Organic 
Chemists. 
• George Barany received the 1994 
Vincent du Vigneaud Award for 
Outstanding Achievements in 
Peptide Research. 
• Gary Gray received the 1994 
George Taylor/IT Alumni Society . 
Distinguished Teaching Award. 
• Tim Lodge was .elected a fellow of 
the ·American Physical Society. 
• Larry Miller was named Best 
Chemistry Instructor· by the IT 
Student Board. 
• Bill Tolman received the National 
Science Foundation's Young 
Investigator in Chemistry award, the 
Alfred P. Sloan Research Fellowship, 
and the 1994 George W. Taylor 
Career Development Award. 
• The department awarded 33 
bachelor's degrees, 5 master's 
degrees, and 32 doctoral degrees. 
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On July 1, 1994, the Students made news this year building close to the Mississippi 
department officially when the student chapter of the River, is the site for numerous 
changed its name from the American Society of Civil Engineer- studies on harnessing the p9wer 
Department of Civil and ing won the Midwest Region of water. 
Mineral Engineering to the Concrete Canoe Competition. 
Department of Civil Another interdisciplinary effort that 
Engineering. The name Support from alumni and friends involves civil engineering faculty, 
change better identifies the helps students and faculty in their the Center for Transportation 
department's teaching and work. The department established Studies, conducts wide-ranging 
research initiatives and the james Grant Waits Scholarship research projects and, through 
reflects the broad emphasis Fund, resulting from the Florence advisory councils that include-
of civil engineering . Hanson Waits Trust. Previous transportation officials, seeks to 

funding allowed the department to apply research findings and new 
The 1994 enrollment of endow three chairs: Charles technology. 
juniors and seniors in civil Fairhurst, former department head, 
engineering reached an all- is the Theodore W. Bennett These collaborations-among ·' 
time record high of 384 Professor of Mining Engineering students, .faculty, industry, and 
students. Several significant and Rock Mechanics; Theodore V. government-are the cornerstone 
activities and programs for Galambos is the james L. Record for advancing knowledge about 
undergraduate students Professor of Structural Engineering; civil engineering and for applying 
took place during the 1993- and David E. Newcomb holds the that knowledge to improve 
94 academic year. Minnesota Surveyors and Engineers our roads, bridges, and other 

SoCiety Miles Kersten Land Grant structures. 
The department launched Chair in Civil Engineering. 
an honors program for civil HIGHLIGHTS and geological engineering Mark Snyder joined the faculty as 
students that offers ex- an assistant professor. Snyder • Steven j. Eisenreich received the 
panded opportunities for graduated from the University of 1994 American Chemical Society 
advanced studies. The Illinois at'Urbana-Champaign with Award for Creative Advances in 
department also recogni~ed a Ph.D. in civil engineering. His Environmental Science and 
outstanding under- research focuses on pavement Technology. 
graduate and engineering and construction • Catherine E. French received the 
graduate work materials. Snyder received a 1994 Bonestroo, Rosene, Anderlik 
through individual McKnight Land-Grant Professor- and Associates Undergraduate 
student awards. ship for 1994-96, acknowledg~ Facult)( Award. 
Evan DeMoss ing the quality and potential • Roberto T. Leon received the T. R. 
and Michael of his work. , Higgins Award from the American 
Beer received Institute of Steel Construction. 
the 1993 Faculty also make contri- • Roger E. A. Arndt received the 
Civil and butions through their 1993 Fluids Engineering Award 
Mineral work with centers from the American Society of 

Engineering affiliated with the Mechanical Engineers. 
Citations for department. Through • The Mining Institute and 
Outstanding the Underground Space Technical University of St. Peters-
Undergraduate Center, established in burg, Russia, awarded Charles 
Performance. Tess 1977, faculty from a Fairhurst an honorary degree. 
Alborn was awarded number of disciplines • The American Society of Civil 
the Prestressel Con- study various aspects of Engineers elected Theodore V. 
crete Institute research underground develop- Galambos as a life member. 
fellowship. ment and construction • Raymond Sterling was elected 

and explore and develop to the Russian Academy of Engi-
new technology-transfer neering. 
methods related to energy • Emmanuel Detournay received 
efficiency and building the applied research award from 

tet:hnologies. the U.S. National Committee for 
Rock Mechanics. 

Established in 1938, the St. • The department awarded 128 
Department head Anthony Falls Hydraulic bachelor's degrees, 36 master's 
Steven L. Crouch Laboratory, housed in a degrees, and 11 doctoral degrees. 
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A new master's degree 
program debuted in fall 
1993. Targeted at profes-

. sionals who work in 
industry, the master of 
science degree offers 
professionals an opportu
nity to advance their 
knowledge and gain 
breadth in .a variety of 
areas. Applicants need the 
equivalent of at least six 
'mol')ths' full-time com
puter-related industrial 
experience; students 
complete a minimum of 44 
credits in graduate courses 
with a minimum of 28 
credits in the major. 

Other new projects allowed 
the department to share its 
knowledge with the 
community. The University's 
Information Technology 
Steering Committee 
selected "Brain Mapping 
Initiative," a project headed 
by Assistant Professor John 
Riedl, for inclusion in a 
multimedia presentation for 
a variety of audiences that 
showcases innovative work 
being done at the Uni"ver
sity of Minnesota. 

More than a dozen students 
from colleges and universi
ties in Minnesota and 
Wisconsin attended the 
department's informal 

conference on graduate studies in 
computer science. They listened to 
'presentations by faculty members 
and toured the Minnesota 
Supercomputing Institute. The 
conference allows the departmen.t 
to share advances in computer 
science and encourage students to 
consider graduate work in the field . 

The student chapter of the 
American Association for Comput
ing Machinery (ACM) spearheaded 
IT W,eek activities and is developing 
a worldwide web server for the 
department. 

The department welcomed two 

new faculty members in 199~-94: 
Shanggua Teng joined the faculty 
as an assistant professor and Pen
Chung Yew as a professor. Teng, 
who received his Ph .D. from 
Carnegie-Mellon University, 
specializes in computational 
geometry. Yew, who received his 
Ph.D. from the University of Illinois 
at Urbana-Champaign, specializes 
in computer architecture. 

Priyate support allowed the 
department to establish two 
endowed chairs . Ahme9 Sameh, 
professqr and department head, 
.holds the William Norris Chair. 
Sameh was recently elected a 
fellow of the American Association 
for the Advancement of Science. 
Professor David Du holds the US 
West Telecommunications Chair. 
Du's research focuses on VLSI, 
computer networking, database 
design, and parallel architecture. 

The AT&T Foundation donated 
funds in 1993-94 to purchase 
equipment for the under
graduate computing 
laboratory, and 
corporate and govern
ment support helped 
fund numerous research 
projects as well as 
scholarships for 
students. 

'The work of faculty 
was recognized by 
many different 
groups. The IT 
Student Board 
presented Associate 
Professor John Carlis 
with the Best Instruc
tor Award. Carlis also 
received the Gordon 
L. Starr Award for 
excellence in service to 
students. Associate 
Professor Ding-Zhu Du 
was awa'rded the First 
Class Natural Science 
Prize by the Chinese 
Academy of Sciences and 
China 's National Young 
Scientist Prize. Professor 
Linda Petzold received 

a fellowship from the Japan Society 
for the Promotion of Science to 
conduct research in Japan. Profes
sor James Slagle was elected to 
fellowship in the Institute of 
Electrical and Electronics Engineers. 
These awards acknowledge the 
depth and strength of the 
department's faculty. 

HIGHLIGHTS 
• Maria Gini chaired a symposium 
titled "Detecting and Resolving 
Errors in Manufacturing Systems" 
and served on several editorial 
boards. 
• Arthur Norberg is a member of 
NASA's advisory council and editor 
of the Annals of the History of 
Computing. 
• Shashi Shekhar is a member of 
the National Science Foundation 
Panel on Data Base and Expert 
Systems and a member of the 
NASA Panel on Applied Informa
tion Systems. 
• Wei-Tek Tsai is an editorial board 
member for the journal of Software 
Maintenance and served as editor 
for several special issues of several 
other publications. 
• The department awarded 98 

bachelor's degrees, 3 7. 
master's degrees, and 20 
doctoral degrees. 

Department head 
Ahmed Sameh 

, I 
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Electrical engineering 
benefited from a 30 percent 
increase in external funding 
for research an.d education 
during the 1993-94 aca
demic year, and the depart
ment applied the funds to 
much-needed areas. · 

The department improved 
many of its instructional 
laboratories and established 
new laboratories in 
micromachining and 
micromechanical systems
under the dkection of 

...; 

faculty members Dennis 
Polla and William Robbins 
with support from the 
National Science Founda
tion (NSF). 

Another NSF grant, 
matched by funds frorn the 
Institute of Technology, 
resulted in the development 
of an-innovative instruc
tional laboratory in modern 
optics. The laboratory 
evolved from cooperative 

Department head 
Mostafa Kaveh 

efforts between the University and 
industry, and its operation encour
ages collaboration among stu
dents, faculty, and industry 
professionals. Professor]: Leger 
received funding for the modern 
optics laboratory. 

Assistant Professor ]ian-Gang Zhu 
has established an instructional 
laboratory for magn.etic recording 
technology with funding from the 
Institute of Technology and NIST. 
As a result of updating and 
cr~ating laboratories, faculty began 
a reexamjnation of core under
graduate laboratory opportunities 
with the aim of increasing the 
individual creative lab experiences 
for students at <~n early stage. 

· Faculty and students made 
noteworthy contributions in the 
general areas of acoustics, signal 
and image processing, communi
cations, biomedir::al applications, 
systems and controls, circuits, 
computer engi_neering, energy 
systems and power electronics, 
microelectronics and optoelectron
ics, optics, magnetic storage, and 
plasmas. A mix of government and 
industrial funds support research in 
these areas. 

In addition to numerous research 
publications and presentations, this 
work .also gathered national 
attention in terms of potential 
commercial applications a'nd 
patent applications. Examples of 
patented and licensed technologies 
include novel low-power hearing 
aid circuits developed by Professor 
]. Sobelman and the "MinnesQta . 
Rectifier"-for use in applications 
such as the charging of electric 
vehicles-developed by Professor 
Ned Mohan's group in power 
electronics. Professor Stephen 
Chou's group demonstrated the 
fastest photodetector in crystal 
silicon, operating at 140 GHz. 

In the department's academic · 
programs, undergraduate enroll

·mer:Jt dipped to a decad.e lovy, but 
graduate enrollment and graduate 
research assistantships reached the 

highest level in recent times. The 
Electrical Engineering Women 
Graduate Students actively worked 
on the mentoring, networking, and 
recruitment of women students. 
For example, Bhagwati Karki was 
appointed to contact female 
electrical engineering applic!'lnts to 
provide information. Assistant · 
Professor Lori Lucke and graduate 
student Noel Schulz received a 
grant from the Minnesota 
women's Center to support 
mentorin~ programs for women. 

This year also meant changes in 
' faculty, as well as accolades 'tor 

faculty. Professor Robert Lambert 
retired in March 1994 after 45 · 
years of service. Professor Steven 
Case resigned his tenured position 
for full-time management of Cyber 
Optics Corporation. Case maintains 
a temporary appointment in the 
department. 

Associate Professor Keshab Parhi 
and former Ph.D. student Naresh 
Shanbhag received the 1994 
Darlington Award from the IEEE 
Circuits and System Society for a. 
paper on bridging the gap be
tween theory and applications. The 

' University named Assistant Profes
- sors David Lilja and jay Moon 

McKnight Land-Grant Professors 
for 1994~96. 

. 
HIGHLIGHTS 
• Professor E. Bruce Lee was · 
named to an IT Professorship. 
• Assistant Professor Andrew Teel 
received an NSF Research Initiative 
Award. 
• Assistant Professors Matthew 
O'Keefe and ]ian-Gang Zhu 
received the IBM Faculty Develop
ment Award : 
• Associate Professor Tryphon 
Georgiou received the Electrical 
Engineering Teaching Award. 
• Professor and Head M. Kaveh 
and undergraduate student 
Katherine Shudy received IT 
Quality Mentoring Awards. 
• The department awarded 1,62 
bachelor's degrees, 63 master's 
degrees, and 18 doctoral degrees. 

.. 



Th€ goal of the Department 
of Geology and Geophysics 
is to advance ·the-state of 
knowledge of the earth, 
including its continents, 
oceans, ice, lakes, and 
interior, and the processes 
that modify and link them 
together. Modern initiatives 
in geology and geophysics 
emphasize process, mecha
nism, and timing. Thus, 
geological and geophysical 
education must also 
emphasize the dynamics of 
the liquid and solid earth. 
With this in mind, the 
faculty in the department 
worked together with 
stutlents to develop a new 
earth science curriculum-a 
new way to study and 
understand the earth. 

The school's new curricu
lum begins with two 
courses in geodynamics
one emphasizing the solid 
mechanics of the earth, .the 
other, fluid mechanics. 
These courses bring 
together basic physical 
processes and present them 
in a unified way that 
emphasizes geological 
applications. The new 
curriculum also includes 
courses in basic geochemis
try, geologic time, and 
earth system science. 

Funds from a successful grant 
proposal to the ~ational Science 
Foundation and from University 
sources were used to develop a 
new Geodynamics Laboratory. The 
laboratory introduces undergradu
ates to physical and computational 
modeling in the earth sciences. The 
new lab will complement existing 
labs that emphasize rock and 
mineral properties; it includes 
physical experiments illustrating 
dynamics of stream flow, sedirrien: 
tation, fluid flow through porous 
media, and computational models 
of rock deformation. 

The department's graduate 

program has also seen new 
curric;ular developments. For 
example, a recent five-year NSF 
grant launched the interdisciplinary 
GEOFLUIDS program, which 
provides research and training 
opportunities for doctoral .students. 
NSF awarded only four such grants 
in 1993-94. The GEOFLUIDS 
program focuses on crustal-scale 
hydrology and includes topics as 
diverse as mid-ocean "ridge hydro- -
thermal processes, sedimentary
basin evolution, tectonics, global 
climate change, ocean history, 
limnogeology, Quaternary geology, 
hydrology, and the. fate of pollut
ants on the earth's surface. Profe~
sor Mark Person played a key role in 
developing the conceptual frame
work for the OEOFLUIDS program .-

Person came to·the University to 
accept the George and Orpha 
Gibson Chair in Hydrogeology 
about two years ago. The depart
ment established the state:of-the
art Gibson Computation Hydro
geology Laboratory using Gibson 
chair and NSF funds. Person 
recently received a McKnight Land
Grant Professorship. Using math
ematical modeling, Person seeks to 
reconstruct the ancient flow 
migrations of fluids in sedimentary 
basins throughout the world. The 
model simulations show the extent 
and timin.g of metal deposits and 
lay the groundwork for new oil, 
gas, and mineral exploration 
techniques. 

This year also marked a change in 
department leadership. William E. 
Seyfried Jr. is the new head of the 
Winchell School of Earth Sciences. 
Peter Hudleston returned to faculty 
duties and serves as associate editor 
of the journal of.Structural Geology 
and on the NSF Instrumentation 
and Laboratory Improvement Panel. 

The depar.tment hosted the 1994 
American Quaternary Association 
meeting in june. The interdiscipli
nary biennial meeting focused on 
data and models in Quaternary 
research. 

The school's curricular and research 
activities reflect new discoveries 
and directions in earth sciences, 
and support from alumni, friends, 
and public agencies provides a 
solid' base for future activities. 

HIGHLIGHTS 
• Subir K. Banerjee was named an 
IT ProJessor and present~d the 
Allan Cox Lecture at the American 
Geophysical Union (AGU) meeting. 
• Roger L. Hooke received the 
Wiley Award. for best paper and 
served as associate editor for the 
journal of Glaciology. 
• Kerry Kelts received the Out- • 
standing Publication Award from 
the Association .0f Earth Science 
Editors. 
• David Kohlstedt received an 
Alexander von Humboldt Senior 
Research Fellowship and served as 
editor of Physics and Chemistry of 
Minerals and chair of several AGU 
committees. 
• Chris Paola received the Horace 
T. Morse-Minnesota 
Alumni Association 
Award for undergradu
ate .teaching and the 
john Tate Award for 
Undergraduate 
Academic Advising. 
• David Southwick 
was appointed full 
professor and 
named director of 
the Minnesota 
Geological 
Survey. 
• David Yuen 
received a )apa
~ese Society of _ 
Physical Sciences 
fellowship. 
• The department 
awarded seven 
bachelor's degrees, 
seven master's 
degrees, and five 
doctoral degrees. 

Department head 
William Seyfried 
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The School of Mathematics 
estal:>lished a new initiat ive 
designed to increase its 
connections and contribu
tions to industry. The 
Minnesota Center_for 
Industrial Mathematics 
(MCIM) focuses on solving 
problems that arise in 
industry through the 
application of higher-
level mathematics and 
computation . 

Professor Avner Friedman 
will serve as center director. 
The center wil! draw faculty 
from disciplines throughout 
the University. MCIM core 
faculty will visit industry on 
a regular basis to solicit 
projects, develop research 
relationships, and build 
opportunities for future 
graduates. The center also 
will help train undergradu
ate, graduate, and 
postdoctoral students in 
industrial mathematics. 

The MCIM joins the 
school's two other 
centers. The National 
Science Foundation 
Science and Technology 
Research Center for 
Computation and 
Visualization of 
Geometric 
Structures 
(popularly 

known as the Geometry 
Center), which received 
extended funding from 
the National Science 
Foundation for two years, 

Department head 
Eugene Fabes 

seeks to visualize and explore, 
through the use of computer 
graphics, the complex geometrical 
structures that mathematicians and 
scientists encounter. Professor 
Richard McGehee was appointed 
interim director." 

Established in 1982 by the National 
Science Foundation, the Institute 
for Mathematics and Its Applica
tions helps strengthen historic<jl 
research ties between mathematics 
and other sciences, including 
engineering disciplines. Robert 
Gulliver was appointed the center's 
associate director. 

The school also added new courses 
to its academic programs. New 
ondergraduate courses include 
Topics in Elementary Mathematics, 
Dynamical Systems and Chaos, and 
Introduction to Computational 
Algebraic Geometry and Commu
tative Algebra . A new course for 
Ph .D. students, Preparation for 
Teaching College Mathematics, 
broadens their knowledge about 
teaching and learning. The course 

~ncourages them to incorpo
rate new approaches to 
teaching, to become more 
aware of issues in math-

ematics education, and to 
understand what is 

expected for a 
successful career in 

academics. 

A new degree pro
gram, a master.'s 
degree in mathemat-
ics with an emphasis 
in industrial and 
applied mathemat
ics, includes a three
month internship in 
an industrial 

environment. It 
builds on the core 
mathematics program, 

. offering a variety of 
course options in other 
disciplines. 

The undergraduate 
program awarded 
$20,000 in .scholar-

- ships for 1994-95. Undergraduate 
students made an impressive 
showing at the Putnam Mathemat
ics Competition . The l,Jniversity of 
Minnesota team placed 21st out of 
291 participating teams. Six 
undergraduates from t~e school 
ranked among the top 20 percent 
of the 2,356 contestants. 

· The school hired one new faculty 
member: Vladimir Sverak, who 
received his Ph.D. from Charles 
University in Prague, Czechoslova
kia . He was named the Outstand
ing Young European Mathemati
cian at the First European Congress 
of Mathematics in 1992. Willard 
Miller and David Storvick were 
appointed associate deans of the 
Institute of Technology. Professors 
Bert Fristedt and Dennis Hejhal 
received mentoring awards from 
IT. Professor William Pruitt, who 
joined the department in 1960, 
died in 1993. 

The school's actuarial program 
helped place 1 0 graduating seniors 
in various insurance companies, 
mostly located in the Twin Cities. 
With its varied programs, research, 
and centers, the school makes 
connections that further the study 
and application of mathematics. 

HIGHliGHTS 
• Eugene Fabes served as manag
ing editor of the journal of Fourier 
Analysis and Applications. 
• Professor Avner Friedman was 
elected to the National Academy of 
Sciences. 
• Nicolai V. Krylov, the Samuel G. 
Ordway Professor of Mathematics, 
was elected to the National 
Academy of Arts and Sciences. 
• john Lowengrub. was named a 
McKnight Land-Grant Professor. 
• Marian B. Pour-EI was awarded a 
japan Society for the Promotion of 
Science fellowship to initiate 
collaborative research with faculty 
members at Kyoto Sangyo Univer
sity in Kyoto, japan. 
• The department awarded 39 
bachelor's degrees, 1 7 master's 
degrees, and 15 doctoral degrees. 



Research opportunities in. and professionals state-of-the-art Distinguished Research . 
mechanical engineering resources for addressing design • Edwin Layton was named an IT 
take faculty and students and manufacturing problems. Professor. 
from the classroom to the Specific visualization provides a • Benjamin Liu was named a 
lab to the streets. method of understanding the Regents' Professor. 

multidimension~l issue of design, • Susan Mantell received an NSF 
Students spent much of the manufacturing, and control Young Investigator Award . 
year refining ideas in the processes pictorially. CAMDAC's • Ernst R. G. Eckert received the 
race to develop a solar Engineering Visualization Lab 1994 IGT Aircraft Engine Technol-
vehicle. Following Sunrayce increased its users by 1 00 in , ogy Award and the Gold Honorary 
'93, the Minnesota team two years. Medal for Merits in the Field of 
organized several review Science and Contributions to 
sessions in preparation for At the Center for Filtration Re- Mankind from the Academy of 
Sunrayce '95 . The team's search, faculty members conduct Sciences of the Czech Republic. 
approach, a modular basic and applied research in the • Richard Goldstein received the 
vehicle concept, consists of area of air, gas, and liquid filtration Nusselt-Reynolds Prize from the 
a chassis pod with a frame, for a variety of industrial applica- Assembly of World Conferences on 
suspension,, motor, steering, tions. The research leads to an Experimental Heat Transfer, Fluid 
battery box, safety gear, improved understanding of Mechanics, and Thermodynamics 
and controls; an aero shell filtration mechanisms and im- and the Doctor Scientiarum 
with the driver's canopy; proved filter media with reduced Honoris Causa Award from 
and array detail wjth cell pressure drop, increased filter Technion, Israel Institute of 
modules, wiring, encapsula- efficiency, and higher particle- Technology. 
tion, and attachment. The holding capacities. • Katsuhiko Ogata and Terrence 
team plans to test the Simon were named ASfv1E fellows . 
integrity of the frame, The department hired several new • Emil Pfender received the Gold 
suspension, and electrical faculty this year: john Abraham Honorary F. Krizik Medal for Merits 

, options in the coming year. received a Ph.'D. from Princeton in Engineering Sciences from the 
University and specializes in Academy of Sciences of the 

The centers within the combustion and solar energy; john Czech Republic. 
mechanical engineering C. Bischof received a Ph.D. from • David Pui received the 
department offer another the University of California at · Max Planck Research 
avenue for faculty. and Berkeley and specializes in thermal Award from the Max 
students to solve complex science; jane H. Davidson received Planck Society i:jnd 
research problems. The a Ph.D. from Duke University and the Alexander 
Engineering Research specializes in fluid mechanics and von H·umboldt 

Center for Plasma-Aided solar energy; William K. Durfee Foundation of 
Manufacturing, funded by received a Ph .D. frO!ll the Massa- Munich, 
the National SCience chusetts Institute of Technology Germany. 
Foundation, involves and specializes in biomechanics • james Ramsey 
contributions from several and design. The new faculty help received the > departments and collaborations the department move forward with George W. Taylor 

with the University of Wisconsin af its long-standing tradition of Award for Distin-
Madison. Research focuses on excellence. Thomas Murphy, a guished Service. 
thermal plasma coating,develop- professor emeritus who made • Paul Strykowski -
ments, including plasma spraying numerous research and teaching - received the 
and th~rmal plasma vapor deposi- contributions, died this year. George W. Taylor 
tion of diamond films. In the past Career Develop-
year, faculty used a newly devel- HIGHLIGHT·S ment Award . 
oped diagnostic method, a high- • The department 
speed laser strobe video system, to • Avram Bar-Cohen was named awarded 238 
determine particle trajectories for an IEEE fellow and received the bachelor's degrees, 
different operating conditions and ASME Dedicated Service Award 57 master's degrees, 
different nozzle designs in our and the Edwin F. Church Medal. and 18 doctoral 
plasma spray system. e ,Saifallah Benjaafar received a degrees. 

National Science Foundation 
The Center for Advanced Manu- Research Initiation Award. 
facturing Design and Control • Max Donath received the Department head 
(CAMDAC) offers students, faculty, Georqe W. Taylor Award for' Richard J. Goldstein 
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The physics department 
completed a 1 0-year plan 
to help pave the direction 
for future activities and · 
made changes to improve 
academic programs. 

In the area of courses, the 
department continued its 
development of formal 
instruction in problem
solving methods and of
cooperative learning 
techniques in introductory 
physics classes. In addition, 
the departmen_t increased 
the scope of its teac~ing 
assistant training, which 
occurs before clas.ses begin 
each _year. Tbe lrnprove- · 
ment of Post~Seconda ry 

_ Education (FIPSE) fund · 
helps prepare graduate 
students for college 

, teaching. 

Activities that help spread 
knowledge and 'information 
about physics to diverse . 
audiences again 
proved popular. The '-

. 1 7th Abigail and 
john Van Vleck 
Lecture, held in 
May, featured Victor 
F. Weisskopf, 
professor 
emeritus from 
the-Massa
chusetts 
lnstitute·of 

Technology. The 
department also 
sponsored a public 
lecture, "Science 
Yesterday, Today, 
and Tomorrow," and 

·a physics· and as-
tronomy colloquium, 
"Water Waves, Leaky 
Ceilings, and the Height 
of Mounta_ins." 

Department head 
Marvin L. Marshak 

- . 

Faculty conducted research in a 
number of areas, including 
condepsed matter, elementary 
particles, nuclear physics, and . 
space physics. In the condensed 
matter area, faculty results include 

·developing a theory .of chart parity . 
effects in mesoscopic superconduc
_tors and extending the theory of 
the· quantum haU effect to include 
hopping effects. 

The National Science Foundation 
and the U.S. Department of Energy 
approved the CLEO Ill detector fo 
study bottom quark decays; 
University fa<;ulty members and 
graduate students are involved. 
University physicists also part;ici
pated in the CMS detector 
_proposed for the large hadron 
collider storage ring in Geneva, -, 
Switzerland . · 

In one area of nuclear physics, 
faculty study the interactions of 
relativistic heavy nuclei using 
nuclear emulsions and electronic 
arrays. Scientists carry out experi
ments usi~g accelerated beams of 
ions, ranging from oxygen to 
gold, at CERN, Brookhaven 
National Laboratory, and 
Law.rence Berkeley Laboratory 

arid using cosmic rays 
sampled by balloon and 
space flights. 

In space physics, 
faculty are analyzing 
data from the radio . 
wave receiver on 
the Ulysses space-

craft, which recently 
passed Jupiter, and-are 

conducting theoretical 
studies of the transport 
of solar wind mass, ' 
momentum, and energy 
into the magnetosphere 
and ionosphere. 

The Theoretical Physics· 
Institute appointed a 
new director in Septem
ber 1993. Arkady 
Vainshtein, physics -
professor and holder of 
the Gloria Becker Lubkin 

Land ·Grant Chair of Theoretical 
Physics, was appointed to a three: 
year term. Boris Shklovskii holds 
the ',Nilliam IJ~ne Theoretical 
Physics Land Grant Chair. 

The department welcomed two 
new faculty in 1993-94. Priscilla B. 
Cushman received her Ph.D. in 
physics from Ru~gers University, 
and Roger W. Rusack received his 
Ph .D. in physics from London 
University. Cushman's and Rusack's 
research focuses on experimental 
elementary particle physics. 

_ ~_rofessor Hiroshi Suura, who joined 
the faculty in 1958, retired in 1994. 

The department mourned the loss 
of Regents' Professor Alfred 0. C. 
Nier, who died on May 16, 1994, 
as a result of injuries suffered in an 
automobile accident. He was the 
fir~t to separate a measu_rable 
amount of the fissionable isotope 
of uranium. A member of the 
National Academy of Sciences, Nier 

., was a major force iri the develop
ment of physics at the University 
for almost 60 years. 

HIGHLIGHTS 
• Professors <;heng-cher Huang 
and Robert 0. Pepin were named 
fellows of the American Physical 
Society. 
• Professor Marvin L. Marshak 
received the Horace T. Morse
Minnesota Alumni Association 
Award for Outstanding Contribu
tions to Un9ergraduate Education .. 
• Professor Mikhail A. Shifman 
received the Humboldt Research 
Award and the JSPS Research 
Award. 
• Professor Alan E. Shapiro of the 
History of Science and Technology 
program was named to the 
American Association for the 
Advancement of Science Council's 
_execlltive committ~e. Shapiro also 
delivered the F. E. L. Priestley 
Lectures of the History of Ideas at 
the University of Toronto. 
e The department awarded 22 
bachelor's degrees, 11 master's 
degrees, and 1 7 doctoral degrees. 
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a day, and some of our classes that should have 30 
students have run as high as 100, although now it's 
more like 60 or 70." 

Inconvenience aside, the crowding puts the pinch 
on equipment, too. Sometimes literally. 

"Graduate students are so tightly packed, all 
offices are like open bullpen arrangements," says 
graduate student Huel Scherrer. "It makes it difficult 
to have valuable equipment like computers in the 
open. That places them and the work being done 
in jeopardy. We've had quite a few thefts from this 
building." 

The new building promises to ease the crunch . 

"Currently, we have about 90,000 square feet of 
assignable space," says Ramsey, who is associate 
department head . "The new construction and 
renovated section of old Electrical Engineering will 
add almost 50,000, and of that, IT has reserved 
about 4,000 and the electrical engineering depart
ment shop will get another 4,000. That brings us to 
42,000 square feet, almost a 50 percent increase." 

Students will be the big winners. Space for student 
advising will expand significantly, and all the 
undergraduate chapters of engineering societies will 
have offices. Two floors will contain study space, an 
improvement Ramsey says is an effort to make the 
building more user-friendly and give students a 
sense of community. 

Some space will be dedicated to giving students 
firsthand experience in design, an area the depart
ment has targeted for emphasis. "We' re trying to 

N V N T N G 

put facilities in place to go beyond paper design 
and do prototyping of hardware," says Ramsey. 
"Within the last two years we've established and 
expanded our undergraduate shop facilities, where 
students can make prototypes of their designs. 
We've set up two student shops, one for 
undergrads and one for graduate students." The 
faculty, he adds, have already contributed to these 
shops, especially the undergraduate shop, from 
their own pockets. 

"An interest in improving undergraduate education 
runs as a common thread through the faculty," says 
Goldstein . " Research can sometimes pull people 
apart, but not here. The interest in undergraduate 
education is needed for a department to thrive." 

As fall quarter 1994 began, preparations were 
under way for the task of raising funds. The Univer
sity and industry people involved in the effort are 
busy identifying leaders for the capital campaign, 
along with corporations, foundations, and individu
als who have an interest in funding the project and 
seeing it through. Standing ready are the architect, 
D. E. Stanius & Associates of Duluth; and the 
engineers, Gauseman and Moore of Little Canada 
and Meyer, Borgman and johnson of Minneapolis. 
And so is Richard Clarke, the point man for the 
endeavor. 

"I've always felt that I got a very 'class' education at 
the U of M," he says. "The Mechanical Engineering 
Advisory Council and the Minnesota High Technol
ogy Council are very pleased that Governor Carlson 
and the legislature recognized the need and chose 
to fund this building ." 
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e Aerospace Engineering and 
Mechanics. Professor Richard D. 
james recently served as a 
member of the Institute for 
Advanced Study at Princeton 
University. Daniel joseph, Re
gents' Professor and Russell ]. 
Penrose Professor of Aerospace 
Engineering and Mechanics, was 
recently honored by a sympo
sium commemorating his 65th 
birthday. Assistant Professor Ellen 
Longmire was named an NSF 
National Young Investigator in 
August. Longmire is also an 
McKnight Land-Grant Professor. 

e Agricultural Engineering. 
Assistant Professor Chang-Ho 
Park has been granted a leave for 
one year and is working at the 
Bioprocessing Research Center in 
Korea. Bruce N. Wilson was 
promoted in july to associate 
professor with tenure. 

e Chemical Engineering and 
Materials Science. Norm H. 
Ceaglske, retired professor, died 
july 30, 1994. Ceaglske, who 
joined the faculty in 1946, 
specialized in automatic process 
control and wrote a textbook on 
it. He was a member of the 
American Institute of Chemical 
Engineers (AIChE) and the 
American Society of Engineering 
Education. Ceaglske retired in 
1974. Associate Professor jeffrey 
]. Derby has been invited to 
present a series of lectures at the 
Ninth International Summer 
School on Crystal Growth, to be 
held in june 1995 at Papendal, 
Netherlands. Professor C. W. 
Macosko was named chair of the 
AIChE Materials Engineering and 
Science Division. Professor 
Emeritus R. A. Oriani was recently 
named a fellow of the National 
Association of Corrosion Engi
neers and a fellow of the Electro
chemical Society. Professor Lanny 
Schmidt was inducted into the 
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National Academy of Engineering 
October 5. Schmidt was honored 
for "the application of principles 
of surface science to the design of 
new catalytic cycles and the 
molecular understanding of 
catalytic reaction engineering ." 
Regents' Professor L. E. Scriven 
was recently awarded first prize in 
the 1993 Roon Foundation 
Award, along with M. S. Gebhard 
of the Rohm & Haas Company, 
for the paper "Reduction of Air 
Bubbles in Spray-Applied Coat
ing." Scriven also shared the 1993 
Best Paper Award from the 
Technical Association of the Pulp 
and Paper Industry and was 
recently appointed to the Na
tional Research Council's oversee
ing commission on physical 
sciences, mathematics, and 
applications. Professor William H. 
Smyrl, Adjunct Professor Boone B. 
Owens, and Associate Professor 
David A. Shores-all active in the 
Corrosion Research Center-were 
awarded a five-year grant in 
collaboration with the Illinois 
Institute of Technology for 
research on "solid oxide intercala
tion hosts for lithium." Matt 
Tirrell, the Earl E. Bakken Professor 
of Biomedical Engineering, is co
principal investigator for a group 
that was awarded a $1.5 million, 
five-year National Science Foun
dation BIO Research Training 
Grant. The other co-principal 
investigator is Leo T. Furcht, M .D., 
the Allen-Pardee Professor of 
Cancer Biology and head of the 
laboratory medicine and pathol
ogy department of the University 
of Minnesota Medical School. This 
award is a training grant that 
includes 16 faculty members in IT 
and the Medical School; it will 
provide fellowships for about 1 0 
graduate students and postdocs 
annually. 
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e Civil Engineering. Professor 
Patrick Brezonik was named chair 
of the Committee on Inland 
Aquatic Ecosystems by the Water 
Science and Technology Board of 
the National Research Council. 
The committee will address 
concerns that research in inland 
aquatic sciences has not kept 
pace with contemporary environ
mental problems such as chemi
cal contamination, climate 
change, and loss of biodiversity. 
Professor Malcolm T. Hepworth 
and Rachid Ben Slimane have 
applied for a patent to make 
pellets produced from in situ 
manganese originating from the 
only significant domestic deposit 
of manganese in the United 
States, located in the Cayuna 
Range near Crosby, Minnesota. 
These pellets have been found to 
be more effective than other 
leading contenders in removing 
sulfur from hot fuel gases created 
by gasifying coal preliminary to 
combustion in the new genera
tion of combined-cycle power 
plants. Commercialization of the 
process should result in environ
mentally safe mining of a high
value-added product that will be 
used to clean up coal emissions 
and reduce carbon dioxide 
emissions by increasing fuel
combustion efficiencies . The 
research was funded by a joint 
effort between the Morgantown 
Energy Technology Center of the 
U.S. Department of Energy 
(DOE) and the Twin City Labora
tories of the U.S. Bureau of 
Mines. The DOE Pittsburgh 
Energy Technology Center has 
funded a further three-year study 
of the system. Associate Professor 
joe Labuz and Assistant Professor 
Carol Shield gave presentations 
at the 1994 American Indian 
Science and Engineering Society 
summer camp. 

e Electrical Engineering. 
Stephen Chou and Tryphon 
Georgiou were promoted to the 
rank of professor. Professor E. B. 
Lee was granted an Institute of 
Technology Professorship in june. 
]ian-Gang (Jimmy) Zhu was 
promoted to the rank of associate 
professor with tenure. 

e Geology and Geophysics. 
Professor E. Calvin Alexander Jr. 
received a Bush Sabbatical 
Supplement Award from the 
University of Minnesota. 
Alexander will use the award 
during his sabbatical leave in 
1994-95 to research karst geol
ogy in New Zealand . Subir K. 
Banerjee, professor and director 
of the Institute for Rock Magne
tism, was granted an Institute of 
Technology Professorship in june. 
Kerry R. Kelts, professor and 
director of the Limnological 
Research Center, received the 
1993 Outstanding Publication 
Award from the Association of 
Earth Science Editors for his paper 
titled "Climate-Our Future?" 
Professor David L. Kohlstedt 
recently completed a one-year 
sabbatical leave during which he 
studied the role of water on the 
physical properties of upper 
mantle minerals to very high 
pressures, in order to explore the 
effect on lower mantle phases. 
Kohlstedt conducted his research 
at the Geoinstitute in Bayreuth, 
Germany. His work was funded 
through the Alexander von 
Humboldt Senior Research Award 
from the von Humboldt Founda
tion of Germany. David 
Southwick was named director of 
the Minnesota Geological Survey; 
he had been serving as acting 
director for approximately a year. 
David A. Yuen, professor and 
fellow at the Minnesota 
Supercomputer Center, received 
a fellowship from the japanese 
Society of Physical Sciences. 

e Mechanical Engineering. 
Professor Avram Bar-Cohen was 
awarded the 1994 Edwin F. 
Church Medal from the American 
Society of Mechanical Engineers. 
Richard ]. Goldstein, Regents' 
Professor and head of the 
mechanical engineering depart
ment, received an honorary 
doctorate from the Technion, 
Israel, Institute of Technology. 
The Doctor Scientarium Honoris 
Causa award, the highest honor 
of the Technion, was presented in 
recognition of Goldstein 's 
outstanding contributions to the 
fields of heat and mass transfer, 
and fluid flow, especially for the 
development of advanced and 
unique measurement techniques 
applied to major engineering 
problems such as cooling meth
ods for turbine vanes. The award 
also recognized excellence in 
educating generations of stu
dents and service to the engi
neering and scientific commu
nity. Professor Emeritus Richard 
D. Springer died September 1, 
1994. Springer served the 
University and the Department of 
Mechanical Engineering for more 
than 50 years as a professor in 
mathematics and engineering 
graphics and also as head of the 
graphics department. Among his 
many accomplishments, Springer 
directed the Mechanical Engi
neering/ Aeronautical Engineering 
Industrial Intern (Co-op) Program 
for many years. During his 
tenure, the program doubled in 
size. He personally recruited 
many new companies to the 
program and served as adviser to 
about 150 students. Almost 
1,000 students went through the 
program under his guidance. 
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Bill Tolman, associate professor of chemistry 

··s 
cience has gotten a bad 

rap, chemistry in particular," says 
Bill Tolman, associate professor of 
chemistry. "Chemistry is a 
fundamental science that under
lies everything in our world ." All 
too often, according to Tolman, 
people lack a clear understanding 
of the field and what chemists 
do. The word chemistry evokes 
images of toxic chemicals and 
hazardous waste, rather than a 
discipline in which solving 
environmental problems is a 
main thrust of research . And 
chemists are perceived to be 
white-coated absent-minded 
professors rather than dynamic, 
creative teachers and inventors. 
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If anyone is doing his part to 
bridge the gap between percep
tion and reality, it's Tolman . No 
white-coated absent-minded 
professor here. Instead, he sports 
an earring and a U.C.-Santa Cruz 
T-shirt featuring the "Fighting 
Banana Slugs." At 33, he might 
pass for a student rather than a 
venerable college instructor. 
"We're not all dweebs," he says. 

Still, it's more than a matter of 
image. Tolman attributes 
chemistry's "bad rap" to the fact 
that chemists and other scientists 
often fall short of the mark when 
it comes to communicating 
about their work. "In science, 
writing and liberal arts objectives 

are incredibly important, and 
they are underemphasized," he 
says. The ability to communicate 
with funding agencies, faculty, 
students, and the public is crucial 
for scientists. That's no problem 
for Tolman, says chemistry 
department chair Ronald Gentry. 
"He's very articulate." 

Tolman's ability to explain his 
work and its importance to even 
the most novice scientist may lie 
at the heart of his success in both 
the laboratory and the classroom. 
After four years at the University 
of Minnesota, Tolman recently 
became a tenured associate 
professor. "The breadth of his 
contribution is quite unusual for 
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one so young and relatively new 
to the faculty/' says Gentry. 

On the research side, Tolman 
enjoys an international reputation 
for his work. He specializes in the 
study of transition metal ions. 
Living organisms use such metal 
ions in enzymes to catalyze a 
wide variety of metabolically and 
environmentally significant 
chemical reactions . Scientists 
also use metals to promote 
reactions useful for the construc
tion of complicated organic 
molecules. 

To this end, Tolman's research 
group focuses on two areas of 
investigation . One is new ways of 
making assymetrical molecules, 
including enantiomers (molecules 
that have nonsuperimposable 
mirror images), which has 
important implications for the 
pharmaceutical industry, among 
others. The second area of study 
focuses on how transition metals 
function in biological systems, 
particularly in relation to nitrogen 
oxides. For example, how do 
copper ions convert nitrogen 
compounds into gaseous prod
ucts? Nitric oxide chemistry has 
emerged as a particularly promi
nent field because of its impor
tance in human biology, agricul
ture, and the environment. 

To support his work, Tolman has 
received a stellar array of grants 
and awards. Among the most 
recent are the Alfred P. Sloan 
Foundation Research Fellowship, 
the National Young Investigator 
Award from the National Science 
Foundation, the Searle Scholar 
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Award, a National Institutes of 
Health Award, and the George W. 

Taylor Career Development 
Award from the University of 
Minnesota. 

"You spend a lot of time hustling 
for money," says Tolman . "Con
versely, the grant application 
process hones research . One of 
the strengths of American science 
derives from our peer review 
system. It's frustrating, yet the 
quality of science is very high 
because of this process." 

As a teacher, Tolman passes his 
enthusiasm for science along to 
his students. "Bill is extremely 
caring and concerned about 
students," says Gentry. " From the 
beginning, he took such an 
intense interest and did so well, 
he was almost immediately 
perceived as one of the best 
teachers ." Tolman participated in 
the Bush Faculty Development 
Program, which aims to improve 
the quality of undergraduate 
teaching through mentoring and 
seminars for new faculty. Says 
Gentry: "His student evaluations 
are off the scale ." 

The academic life seems remote 
from Tolman's upbringing in New 
England, where he spent summer 
days working on lobster boats 
and reading Rachel Carson . He 
first wanted to be a marine 
biolog ist but later had a fabulous 
teacher who sparked his interest 
in chemistry. The real turning 
point came when he entered the 
organic chemistry lab as a 
sophomore at Wesleyan Univer
sity. "That was it," he says. 

"Things from books became real. 
It struck me that I could make 
molecules no one has ever made. 
Before that it was like cooking 
from a cookbook." 

After receiving a bachelor's 
degree in chemistry from 
Wesleyan, he earned a Ph .D. in 
chemistry from the University of 
California at Berkeley. He served 
as a postdoctoral fellow at MIT 
before coming to Minnesota. 

A native of Chelmsford, Massa
chusetts, Tolman considers 
himself a "coast person" and 
admits to having felt some 
trepidation when he arrived on 
the "shores" of the Mississippi 
four years ago. Now he and his 
wife enjoy spending their free 
time around the Minneapolis 
lakes with their two daughters, 
ages three and ten months. 

"This is my dream. I've got it, " 
says Tolman. "I have my own 
research group and I'm doing my 
own experiments. This is a 
dynamic, young department with 
alotofnewideasand 
perspectives. It's an exciting 
place to be." 

What's next when you have your 
dream at 33? Tolman plans to 
devote more time to undergradu
ate teaching . For many of his 
students he may well become 
that fabulous teacher who 
inspires them to pursue the field 
of chemistry. 
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Top: (Left to right) Incoming ITAS 
President Les Krogh (Chemistry 
1952, Ph.D.), Margaret Carlson, 
UMAA executive director, 
outgoing ITAS President Ev Dale 
(Electrical 1949), and IT Dean 
Frank Kulackl (Mechanical 
1971, Ph.D.) at the ITAS Annual 
Meeting. 

Bottom: ITAS Board Member Jim 
McLinn (Physics 1974, M.S.) 
welcomes new board member 
Victor Tong (Physics 1993) and his 
Fiance, IT student Tiffany Chung, 
to the ITAS Annual Meeting. 
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The Institute of Technology Alumni 
Society (ITAS) held its annual meeting 
june 23. Dean Frank Kulacki gave his 
first annual report to the alumni, and 
new board members for 1994-95 were 
installed. Lester C. Krogh (Chemistry 1952, Ph .D.) was elected presi
dent, succeeding Everett H. Dale (Electrical 1949). Following a long and 
distinguished career with the 3M Company, Krogh retired in 1990 as 
senior vice president for research and development. He is a member of 
the National Academy of Engineering and the University of Minnesota 
Presidents Club and is a former chair of the Minnesota High Technology 
Council. He received the University of Minnesota's highest alumni 
honor, the Outstanding Achievement Award, in 1984 and is a life 
member of the University of Minnesota Alumni Association. He last 
served on the ITAS board from 1966 to 1970. 

The composition of the IT AS board for 1994-95 is as follows: 

Officers 

President 
VP for Alumni Relations & Membership 

VP for Corporate & Institutional Relations 
VP for Finance & Administration 
VP for Student Relations & Mentoring 

Past President 
UMAA National Board Representative 

Terms Expire 1995: 

Terms Expire 1996: 

Terms Expire 1997: 

At Large (1-year term) : 

Lester C. Krogh (Chemistry 1952, Ph .D.) 
joanne E. Kleinhenz (Mechanical 1976, 
M .S. 1986) 
Lorraine I. Clark (Chemical 1977) 
Richard P. Daly (Electrical 1949) 
james C. Mclinn (Physics 1974, M .S.) 

Everett H. Dale (Electrical 1949) 
Anthony F. Yapel 
(Chemistry 1967, Ph .D.) 

Theodore K. Bather (Agricultural 1980) 
Frank E. King (Electrical 1960) 
)ames j . Wade (Chemistry 1972, Ph .D.) 

john L. Borowicz 
(Computer Science 1980) 
Mark R. Wikelius (Civil 1969) 

james C. Murray (Mechanical 1990) 
William F. Thiesse 
(Electrical /Mathematics 1981) 
Victor Tao Tong (Physics 1993) 
Harold G. White (Agricultural 1985) 

Sheriff Ahmed (Mechanical 1981 , past 
secretary-treasurer) 

David L. Frank (IT faculty rep) 
john A. Kugler 
(Chemical 1959, past president) 
Todd j . Nemoir 
(ITSB president, student rep) 
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The response to requests for 
information on alumni contribu
tions, both in and out of uniform, 
during WWII has been good, but 
the IT External Relations Office 
would like to encourage all 
alumni who served during the 
war, in any capacity, to report 
their service via the "News About 
You" form on the back page. We 
are particularly interested in 
hearing from alumni who were in 
one of the military programs on 
campus during the war years, or 
who worked in war-related 
industry developing products and 
materials that contributed to the 
war effort. Also, information is 
still needed for a future feature 
story on families who can claim 
two or more members as IT 
graduates. 
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The IT Alumni Society initiated a 
new Technical Seminar Series this 
fall with a presentation by 
mechanical engineering graduate 
student Huel Scherrer ("Vehicle 
Emission Inspections: Have They 
Proven Worthwhile?") October 5. 
The second in the series, "Mate
rial Aspects of Cold Fusion," will 
be presented by chemical 
engineering and materials 
science professor Richard Oriani 
on Wednesday, December 7, at 
7:30p.m. in the Nolte Room of 
the Radisson Hotel Metrodome 
on campus. Admission is free to 
ITAS/UMAA members, $5 at the 
door for others. To register, 
contact Frank Robertson at 
612-626-8282. 

More than 20 Bay Area IT alumni 
responded to a short-notice 
invitation to meet the dean of IT 
and others at a reception in 
Sunnyvale, California, May 24. 
Dean Frank Kulacki was in 
California to visit Silicon Graphics 
and took advantage of the 
opportunity to meet with West 
Coast alumni. 

Three 1934 mechanical engineer
ing alumni recently held a reunion 
to commemorate the 60th 
anniversary of their graduation 
from IT. The reunion was hosted 
by Otto Prachar at his home in 
Santa Barbara, California; Peter 
Riede of La jolla and Edward Kells 
of Santa Rosa attended. 

Three mechanical engineering 
alumni from the class of 1934 
recently celebrated the 50th 
anniversary of their graduation 
(left to right): Peter Riede, 
Otto Prachar, and 
Edward Kells. 

War Years Classes of Navy V-
12 and NROTC, May 4-6, 1995 
(For information, call Frank 
Robertson at 612-626-8282 or 
800-241-8001 .) 

Chemical Engineering Class of 
1985, May 20-21, 1995 
(For information, contact Eric 
Rodgers, 944 W. Iowa Ave., St. 
Paul, MN 55117.) 
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The IT Alumni Society was 
honored in September with a 
1993-94 Program Extraordinaire 
Award from the University of 
Minnesota Alumni Association 
(UMAA). ITAS received the award 
for its mentoring program, which 
in 1993-94 involved 156 alumni 
mentors and 99 IT students, 
making it the largest and most 
successful program of its kind at 
the University of Minnesota. ITAS 
President Les Krogh accepted the 
award on behalf of the society 
from UMAA National President 
Larry Laukka at the annual UMAA 
awards ceremony. 
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More than 20 alumni from the 
Chicago area met September 16 
at the Holiday Inn O'Hare to 
discuss how their group can help 
maintain and strengthen the 
quality of IT education, continue 
their involvement with the 
institute, and establish an active 
network of Chicago-area alumni. 
Attending the meeting from the 
Institute of Technology were 
Associate Dean Russ Hobbie, IT 
Alumni Society President Les 
Krogh (Chemistry 1952, Ph.D.), 
external relations director 
Richard Schleicher, and develop
ment officer Eric Kautzman. 

After listening to talks from the IT 
representatives, the group 
determined that it could best 
help the institute by talking with 
prospective students who had 
already indicated interest in 
attending IT and by working with 
the IT Placement Office to supply 
job leads both for students in 
search of co-op and summer jobs 
and for alumni returning to the 
Chicago area. The group plans to 
continue meeting and hopes to 
draw the interest and participa
tion of many more of the 
approximately 700 IT alumni 
living in the area. For more 
information about this group, 
contact Kautzman at 
800-241-8001. 
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Karlis Kaufmanis, professor emeri
tus of astronomy, will present his 
famous illustrated talk "The Star of 
Bethlehem" on Sunday, December 
11, at 3 p.m. in the Bell Museum 
auditorium on campus (Bell 
Museum members free, nonmem
bers $4). Thousands of University 
of Minnesota graduates remember 
Kaufmanis's astronomy courses 
with great fondness. The same 
blend of wit, charm, and scholar
ship that made him one of the 
most popular professors on 
campus has made his Star of 
Bethlehem talk a tradition at the 
Bell Museum. Advance tickets are 
available at the museum and by 
phone: call 612-624-7083. 

The Institute of Technology Alumni 
Society and the Carlson School of 
Management Alumni Council 
worked together and with their 
respective colleges to plan the first 
University of Minnesota Business 
and Technology Day, which was 
held November 3 at the Minne
apolis Marriott City Center hotel. 
Hosted by University of Minnesota 
President Nils Hasselmo, the event 
featured David B. Luther, president 
of the American Society for Quality 
Control, who spoke on "Revolu
tionary Changes in Managing for 
Quality." A complete description of 
this event will appear in the next 
issue of Inventing Tomorrow. 
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s CEO of Rosemount Inc., a 
$1 billion international company 
based in Eden Prairie, Minnesota 
(and now part of Emerson 
Electric, an $8 billion enterprise), 
Bob Bateman (Electrical 1963) 
appears to be a living contradic
tion given his penchant for all 
that is small. 

In fact, Bateman's attraction to 
the small was one reason he 
chose a position in 1965 at 
Rosemount-a small technologi
cal company of about 200 
people-over a job offered by 
IBM after he graduated from IT. 
Ironically (an irony that has held 
true throughout most of 
Bateman's career), that relatively 
small company began to grow 
beyond imaginable proportions. 

Bateman attributes much of 
Rosemount's success over the 
years to the outstanding leader
ship of corporate founders Frank 
Werner (Aerospace 1 948) and 
Vern Heath. His own significant 
role in the company's growth can 
be linked, again ironically, to his 
preference for keeping the feeling 
of small alive amidst the big-a 
strategy that seems to work. Also 
nestled within that equation are 
two traits that Bateman, like most 
engineers, possesses: an overrid
ing need for challenge (which in 
Bateman's case involves working 
in dynamic environments) and an 
unending need to know how 
things work (which for Bateman 
also includes people). 

Although much of Bateman's 

Bob Bateman (Electrical 1963) 

time these days is spent manag
ing the transition of Rosemount's 
recent collaboration with Fisher 
Controls (another $1 billion 
company owned by Emerson 
Electric), he continues to focus 
on ways to keep the spirit of 
small alive by zeroing in on the 
organization's many pieces. 

"We try to keep the feeling 
'small' by setting up our divisions 
in such a way and breaking 
things down into their smaller 
components so people can have 
ownership at a more finite size," 
he says. "Autonomy is important. 
While we encourage sharing of 
information between divisions so 
they can leverage off of each 
other, the responsibility for the 
products and customer support, 
for example, remains with each 
division. Employee involvement 
groups at all levels of the com
pany also help keep that 'small' 
perspective." 

On yet a smaller scale, Bateman 
believes strongly that individual 
people are a company's most 
important resource. "For that 
reason, you had better know as 
much as you can about them and 
how they work," he says. "You 
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have to keep that resource 
motivated and energized, and if 
you're not curious about people 
and what drives them, I don't 
know how you could really 
do that." 

To that end, Bateman spends 
several months a year traveling to 
Europe and Asia and around the 
Americas to meet the key players, 
understand what they're doing, 
and help in their development 
through job rotations, interna
tional assignments, and other 
organizational opportunities. He 
also takes a look in the mirror 
every now and again to ask 
himself this: "Am I giving the 
young people coming up in 
Rosemount today the same 
chances that I was offered when 
the company was smaller?" 

Bateman's experience and his 
curiosity about people have given 
him two important insights into 
the workforce. "The first is that 
you have to start from the basic 
premise that people want to 
grow and that, as a result, the 
willingness is there to do well," 
he says. "It's a given. The only 
remaining question is then 
whether or not they have the 
ability to handle the project at 
hand. You have to match the 
ability to the challenge, and then, 
coupled with the willingness and 
the right environment, things 
will happen." 

The second insight has to do 
with why some people may not 
reach their true potential: "If you 
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look at the employees who have 
struggled with this, in most cases 
it has to do with a lack of inter
personal skills-the inability to 
work in a team or in a give-and
take environment-rather than 
with their raw intelligence, 
ability, or motivation to work," 
he says. "And interpersonal skills 
are something I think can be 
learned, whether it's by working 
with industrial psychologists, 
through seminars, or day-to-day 
supervisory coaching, all of which 
we try to do at Rosemount. It 
provides a framework through 
which employees can better 
understand themselves and how 
they work. 

"It's also possible to learn how to 
be more objective," Bateman 
continues. "Defensiveness is the 
biggest barrier to communica
tion. You can train people to 
depersonalize situations and 
understand that other people 
have different drivers and 
different needs. It's not that 
they don't like you. It's just that 
you have different needs than 
they do." 

Employee development-which 
he defines as "to see people 
develop, grow, and, most of all, 
have fun"-is the most reward
ing aspect of his position. 

"Becoming CEO of a major 
company was never in the 
equation when I outlined my 
career path," he says. "For me, 
success is having the most fun in 
life. You have to enjoy what 

you're doing, and if you're not 
enjoying it, you have to do 
something else. You have to 
make sure you enjoy the journey 
and sniff the roses along the way 
because you never know how the 
destination is going to turn out." 

Bateman's journey began in 
1965 when he started at 
Rosemount as an engineer 
developing a variety of products 
and managing a program for 
flow instrumentation in the 
astronauts' lunar backpack. By 
the early 1970s, he had already 
achieved the rank of general 
manager of the company's then 
newly formed Industrial Division. 

"That was what was so good 
about Rosemount," Bateman 
says. "They allowed people the 
chance to move ahead and, 
because the company was 
relatively small, we were able to 
maintain that entrepreneurial 
spirit and drive for both personal 
and corporate growth that 
sometimes isn't inherent in larger 
corporations." 

just after Emerson Electric 
acquired Rosemount in 1976, 
Bateman was named vice presi
dent of the Industrial Division 
with responsibilities for not only 
engineering and manufacturing, 
but also sales and marketing of 
its industrial product line. In the 
end, the company's pressure 
transmitter product line, for 
which Bateman was responsible, 
became the engine that drove 
Rosemount's industrial growth. In 
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fact, during the 1970s alone, the 
Industrial Division grew on the 
order of 70 to 80 percent a 
year-from a mere few million 
dollars to worldwide sales that 
exceeded $50 million in 1978. 
Rapid growth continued through 
the 1980s. 

In 1978 Bateman developed an 
itch to move on to something a 
mite smaller, which led to a 
position at an Emerson division in 
San Diego that dealt with data 
acquisition products, tempera
ture controllers, and indicators 
with total sales of just more than 
$10 million and about 200 
employees (sound familiar?) . 
Bateman, whose job it was to 
turn the division around with 
respect to both products and 
morale, was once again dealing 
with what he likes best-the 
challenge of dynamic situations. 

Whether it was the need for yet 
another challenge or his love of 
Minnesota winters, Bateman and 
his family decided to return to 
Minnesota in 1982, when he 
terminated his 1 7 -year career 
with Rosemount. He joined BMC 
Industries (the former Buckbee
Mears Company) as head of its 
electronics packaging group, 
lnterconics, where he spent the 
next two years helping build the 
company via acquisitions and 
redirection of its existing busi
nesses. When the electronics 
recession of the 1980s hit the 
company it began to have 
problems, and Bateman encoun
tered a new experience: "We had 

to divest some of our operations, 
including the group of which I 
was president," he says. "I spent 
a year or so helping take apart 
what we had put together." 

From there, Bateman moved on 
to become CEO of Research Inc., 
a small manufacturer of infrared 
heating equipment, temperature 
controllers, and high-security 
computer terminals, before 
returning to Rosemount in 1989 
as chief financial officer-albeit 
an unlikely position for a trained 
engineer. 

"I never really settled into the 
role of a true chief financial 
officer, however," he says, 
"because most of my assign
ments dealt more with opera
tions. One thing eventually led 
to another, and about three 
years ago, I was named chief 
operating officer and then, two 
years ago, CEO." 

And, while his current role as 
CEO involves never-ending 
business trips to the bustling 
hubs of world business, Bateman 
(who defines himself as a natural
ist) still finds time to sneak away 
to Rainy Lake just outside of his 
small hometown of International 
Falls, Minnesota, to sniff the roses 
(or, better yet, the pines) when
ever he can. 
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Kenneth B. Goldblum 
Chemical 1933, M.S. 1935, Ph.D. 
1939 
Kenneth Goldblum has been 
retired from General Electric for 
22 years and resides in Pittsfield, 
Mass. During his long career with 
GE, he was instrumental in the 
development of the polycarbon
ate plastic LEXAN, and he holds 
several patents. 

A. Baldwin Hallaway 
Electrical 1935 
Baldwin Hallaway retired from 
Northern States Power in 1974 
and now resides in Sun City 
West, Ariz. 

John E. Mahle 
Mining Eng 1936 
john Mahle retired from Standard 
Oil Company of California. He 
worked as a drilling consultant 
and investor until August 
1994 and is now working on 
an invention and on his autobi
ography. 

Willa I. {Irwin) Guss 
Org Chem 1940, Ph.D. 
Willa Guss is retired and resides in 
Golden, Colo. Her husband, 
Cyrus Guss (Ph.D., Org Chem 
1940), died in September 1993. 

William I. Weisman 
Chemical 1941 
William Weisman retired from 
Ozark-Mahoning Company as 
president and CEO in 1983. He 
now resides in Tulsa, Okla. 
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Harold M. Wray 
Aeronautical 1941 
Harold Wray retired from Ingalls 
Shipbuilding Division of Litton 
Corporation in 1981 after also 
working for Boeing, Rockwell 
International, and Borg-Warner. 
He now resides in Fort Walton 
Beach, Fla. 

Lynn Hokenson 
Mechanical 1944 
Lynn Hokenson is working in 
modular home developments in 
Springfield, Ohio. 

Daryl G. Mitton 
Chemical 1944 
Daryl Mitton recently retired 
from a second career as professor 
of entrepreneurship at San Diego 
State University. He received the 
National Academy of 
Management's first Entrepreneur
ship Teaching Award (1994) and 
has also been recognized as San 
Diego's Entrepreneur of the Year
Lifetime Achievement (1991 ). He 
received the NYC Price Institute's 
Award for Excellence in Academic 
Entrepreneurship in 1990. Mitton 
resides in Lakeside, Calif. 

William E. Sterling 
Mechanical 1944 
William Sterling retired from Twin 
Disc Inc. in 1982 and currently 
resides in Rockford, Ill. 

Charles A. Amann 
Mechanical 1946, M.S. 1948 
Charles Amann retired from a 42-
year career with General Motors 
Research Labs in 1991 on the 
same day he received the Out
standing Achievement Award 
from the University of Minnesota. 
He is now principal engineer with 
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KAB Engineering and in june 
1994 presented an invited paper 
on automotive propulsion at an 
international conference in 
Austria. He resides in Bloomfield 
Hills, Mich. 

Eugene E. Covert 
Aeronautical 1946, M.S. 1948 
Eugene Covert is Wilson Profes
sor of Aeronautics at the Massa
chusetts Institute of Technology. 
He was head of the MIT Depart
ment of Aeronautics and 
Astrophysics from 1985 to 1 990 
and received the IT Alumni 
Society Leadership Award in 
1993. He resides in Cambridge, 
Mass. 

Sheldon M. Childs 
Mechanical 1947 
Sheldon Childs is the owner of 
Atlantic Pump Company and has 
patented a revolutionary sealless 
pump. 

Lee Mayer 
Mechanical 1947 
Lee Mayer retired from Northern 
States Power in 1982 as man
ager of nuclear support services. 
He was responsible for licensing 
activities and nuclear plant 
safety review committees for the 
Monticello and Prairie Island 
plants from 1971 to 1982. He 
now resides in Eden Prairie, 
Minn. 

Eino K. Latvala 
Mechanical 1948, M.S. 1952 
Eino Latvala retired in 1987 from 
the Otis Elevator Company as 
vice president for strategic 
planning . He now resides in 
Brentwood, Tenn . 

Melvin H. Sorenson 
Mechanical 1948 
Melvin Sorenson retired from 
Nobles Industries Inc. in 1987 as 
vice president and chief engineer. 
He resides in St. Paul, Minn. 

J. Robert Snyder 
Mechanical 1949 
Robert Snyder, who retired as 
chief mechanical engineer for 
Opus Corporation, was elected 
president of the Sun Cities Area 
Chapter of the University of 
Minnesota Alumni Association 
(for the second time) . He resides 
in Sun City West, Ariz. 

George G. Mastny 
Architecture 1950 
George Mastny is a self-employed 
architect (75 percent retired) in 
Denver. 

John Oack) Reid 
Electrical 1950, M.S. 1957 
jack Reid, professor emeritus and 
holder of the Calhoun Chair of 
Biomedical Engineering at Drexel 
University, has received the 1993 
IEEE EMBS Career Achievement 
Award for pioneering contribu
tions to the field of medical 
ultrasound. He received his Ph.D. 
in electrical engineering from the 
University of Pennsylvania in 
1 965 and is a Life Fellow of the 
IEEE and a Fellow of the American 
Institute for Medical and Biologi
cal Engineering, the Acoustical 
Society of America, and the 
American Institute of Ultrasound 
Medicine, whose Pioneer Award 
he received in 1979. He now 
resides in Issaquah, Wash . 

Timothy S. H. Feng 
Physics 1 9 51 
Timothy Feng retired in 1990 as 
professor of physics at the 
University of Petroleum in Beijing, 
where he now resides. 

Keith R. Thorson 
Aeronautical1951 
Keith Thorson, who was presi
dent of the Centennial Class of 
1951, retired from Hughes 
Aircraft Company as the manager 
of valve engineering in 1984. He 
is currently pursuing tennis, golf, 
fishing, and dabbling in interna
tional trade/venture capital/ 
entrepreneurship activities in 
Poland. He resides in Tucson, 
Ariz., where he is also active as a 
professional jazz clarinetist and 
baritone saxophonist in Dixieland 
and swing/big band music. 

Lester C. Krogh 
Chemistry 1952 (Ph.D.) 
Les Krogh, retired senior vice 
president for research and 
development with 3M, has 
recently been elected president 
of the Institute of Technology 
Alumni Society. 

Howard L. Hartman 
Mining Eng 1953 (Ph.D.) 
Howard Hartman was inducted 
into the National Academy of 
Engineering in October 1994 for 
his contributions to the engineer
ing design, codification, and 
practice of mine ventilation and 
air conditioning . He resides in 
Carmichael, Calif. 
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Roland V. Johnson 
Civil1954 
Roland johnson is principal 
partner with Meyer Borgman 
johnson Structural Engineers of 
Minneapolis, which was estab
lished in 1966. He resides in St. 
Paul, Minn. 

Richard J. Petschauer 
Electrical 1956 
Richard Petschauer recently 
retired from UNISYS Corporation, 
where he was a UNISYS Fellow. 
He lives in Edina, Minn., and will 
continue consulting work in 
statistical techniques and VLSI 
interconnections. 

John Clark 
Mechanical 1958 
john Clark of Eagan, Minn., is 
group manager-mechanical for 
Bakke Kopp Ballou and McFarlin 
Inc. of Minneapolis with the 
responsibility to organize and 
contribute to the material in the 
ASHRAf Handbook chapter on 
smoke control. He also contrib
uted to the handbook chapter on 
commercial kitchen ventilation. 

Yeun Shik Kim 
Metallurgical 1959, M.S. 
Yeun Shik Kim is professor of 
metallurgical engineering at Seoul 
National University in Korea. He 
expects to retire in 1995. 

l9GOs 

Willard J. Bulick 
Mineral 1964 
Willard Bulick is project control 
manager with PATSCO in Anchor
age, Alaska. He holds CCE 
(certified cost engineer) and PMP 
(project management profes
sional) certificates and is a 
professional member of the 
American Society of Safety 
Engineers. 
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Hugh Seidman 
Physics 1964, M.S. 
Hugh Seidman's book Selected 
Poems, 1965-1995 will be 
published by the Miami Univer
sity Press of Oxford, Ohio, in the 
spring of 1995. 

Bruce A. Finlayson 
Chemical 1965, Ph.D. 
Bruce Finlayson was inducted 
into the National Academy of 
Engineering in October for his 
contributions to the development 
and exposition of computational 
methods for important engineer
ing problems. He resides in 
Seattle. 

David G. Madland 
Physics 1970, Ph.D. 
David Madland was named 
deputy group leader of the 
Nuclear Theory and Applications 
Group of the Theoretical Division 
at Los Alamos National Labora
tory in july 1994. 

Paul J. Blomberg 
Electrical 1971 
Paul Blomberg is a co-founder of 
Sebesta Blomberg and Associates, 
a new mechanical/electrical 
consulting engineering firm in 
the Twin Cities. 

Earl C. Bancroft 
Civil 1972, M.S. 1973 
Earl Bancroft completed 21 years 
with Barr Engineering in August 
1994. He resides in Plymouth, 
Minn., and is still looking for and 
finding challenges in the civil 
engineering profession. 
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Paul F. Schweiger 
Chemistry 1972 
Paul Schweiger recently joined 
the Duluth office of the law firm 
of Sieben, Grose, Von Holtum, 
McCoy & Carey, where he 
handles personal injury cases and 
negligence/malpractice matters. 
He received his juris doctor 
degree from William Mitchell 
College of Law in 1976. A past 
chairman of the Duluth Area 
Chamber of Commerce, he is the 
current president of the Eleventh 
District Bar Association. 

Curtis L. Page 
Civil1973 
Curtis Page is forest highway 
program engineer with the 
Federal Highway Administration 
in Washington, D.C., where he is 
responsible for funds allocation 
and administration of the $113 
million nationwide program. He 
recently wrote a revised Forest 
Highway Regulation that was 
published in the Federal Register. 

Kevin B. Tall 
Electrical 1973, M.B.A. 1989 
Kevin Tall of Bloomington, Minn., 
is the founder of Eclipse Labora
tories, an independent testing 
laboratory specializing in plastic 
card (credit cards, drivers li
censes, etc.) testing and qualifica
tion to standards. 

John Hoschette 
Electrical 1974, M.S. 1975 
john Hoschette is a staff engineer 
with Loral Corporation in Lexing
ton, Mass., specializing in 
infrared sensors for missiles and 
satellites. He is also the author of 
Career Advancement and Survival 
for Engineers, published by john 
Wiley & Sons. 

R 0 W 



Vijay P. Singh 
Electrical 1974, Ph . D. 
Vijay Singh, a professor of 
electrical engineering at the 
University of Texas at El Paso, was 
appointed to the Schellinger 
Professorship Chair in Electrical 
Engineering in 1993. He received 
the UTEP Outstanding Researcher 
Award in 1990. 

Kristine Black 
Physics 1975, Materials Science 
1981, M.S. 
Kristine Black of Phoenix is a 
member of the supplier quality 
materials team of Hamilton 
Standard in Mesa, Ariz. She is 
also a board member for Foot
hills, a master planned commu
nity of over 7,500 homes, and is 
developing a new supplier quality 
process for aerospace procure
ment. 

James J. Sebesta 
Mechanical 1976 
james Sebesta is a co-founder of 
Sebesta Blomberg and Associates, 
a new mechanical/electrical 
consulting engineering firm in 
the Twin Cities. 

Tom Christensen 
Physics 1979, Astrophysics 1979 
Tom Christensen was recently 
appointed chairman of the 
physics department at the 
University of Colorado at Colo
rado Springs. 

Roger W. Johnson 
Mathematics 1979 
Roger johnson, professor of 
mathematics at Carleton College 
in Northfield, Minn., recently 
published the article "Estimating 
the Size of a Population" in the 
journal Teaching Statistics. 

Rolf Olson 
Electrical 1979, Ph.D. 
Rolf Olson has joined Keithley 
Instruments of Cleveland as 
semiconductor marketing 
manager. 

Julio M. Ottino 
Chemical 1979, Ph .D. 
julio Ottino is now on the faculty 
of the chemical engineering 
department at Northwestern 
University in Evanston, Ill. 

1980s 
Mike Rancour 
Mechanical 1980 
Mike Rancour is manager of 
advanced HGA process develop
ment at Seagate Technology in 
Bloomington, Minn. The small 
department is developing high
speed precision automated 
assembly lines for disc drive 
recording head assemblies. 

Frederick C. Eichmlller 
Mechanical 1981 
Frederick Eichmiller is director of 
the American Dental Association 
Health Foundation's Paffenbarger 
Research Center located at the 
National Institute of Science and 
Technology in Gaithersburg, Md. 
The research center is dedicated 
to the development of new 
dental and medical materials, 
instruments, and equipment. 

Paul F. Dye 
Aerospace 1982 
Paul Dye was named flight 
director at NASA's johnson Space 
Center in Houston in january 
1994. He is responsible for the 
planning and execution of space 
shuttle missions and is the final 
real-time authority while the 
vehicle is in flight. Previously, he 
served 1 3 years as a shuttle flight 
controller and manager. 

Rebecca Thatcher Ellis 
Mechanical 1983 
Rebecca Ellis is a co-founder of 
Sebesta Blomberg and Associates, 
a new mechanical/electrical 
consulting engineering firm in 
the Twin Cities. 

Kevin M. Gaukel 
Electrical 1983 
Kevin Gaukel recently completed 
his M .S. degree in electrical 
engineering at Arizona State 
University. In May 1994 he 
presented a paper on ferrite 
circulator analysis at the 1994 
IEEE Microwave Theory and 
Technique Symposium in San 
Diego. He is currently designing 
high-power microwave circula
tors, coaxial and dielectric 
resonators, and other microwave 
components, and he is cited in 
two patents, one as the sole 
inventor. 

Gregory L. Hempen 
Geological 1983, M.S. 
Greg Hempen received his Ph .D. 
in geological engineering in 1993 
from the University of Missouri
Rolla. He is employed as a 
geophysicist with the U.S. Army 
Corps of Engineers St. Louis 
district and was involved in the 
1993 flood control effort. He also 
teaches evening graduate classes 
at two St. Louis universities. 

Orville L. Lantto 
Mechanical 1983 
Orville Lantto is employed as a 
mechanical engineer with the 
U.S. Bureau of Mines. He resides 
in Chanhassen, Minn. 
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Edmond J. O'Donovan 
Mechanics 1983 
Edmond O'Donovan has re
turned to Australia (Brisbane) 
after three years in the Pacific 
Northwest ("the rain finally got 
to me and I returned for the sun 
and surf"). His mechanical 
engineering consultancy special
izes in heavy equipment, mining 
equipment, and conveyors. 

Patricia (Howe) Pitsch 
Mathematics 1985 
Patricia Pitsch is director of 
retirement benefits for Associates 
Corporation of North America in 
Irving, Tex. She is pursuing an 
associateship in the Society of 
Actuaries. 

Judson K. Champlin 
Electrical 1986 
judson Champlin is co-founder of 
the patent law firm Westman, 
Champlin and Kelly of Minne
apolis. 

Antonio F. P. Fortes 
Mechanics 1986, Ph.D. 
Antonio Fortes is a professor at 
the University of Brasilia in Brazil, 
where he is doing research and 
teaching multiphase flow and 
fluid mechanics. 

Steven M. Koehler 
Electrical 1 986 
Steven Koehler has joined the 
patent law firm of Westman, 
Champlin and Kelly of Minneapo
lis as an associate. He is regis
tered to practice before the 
Patent and Trademark Office. 

Oleska P. Breslawec 
Mechanical 1987 
Oleska Breslawec is a co-founder 
of Sebesta Blomberg and Associ
ates, a new mechanical/electrical 
consulting engineering firm in 
the Twin Cities. 
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Thomas S. Overstreet 
Chemistry 1987 
Thomas Overstreet is laboratory 
director at IRMCO in Evanston, 
Ill. IRMCO develops and sells 
water-based metal stamping 
lubricants that are environmen
tally safe. He resides in Highland 
Park, Ill. 

Rudolph P. Hoffman Jr. 
Electrical 1988 
Rudolph Hoffman has joined the 
patent law firm of Westman, 
Champlin and Kelly of Minneapo
lis as an associate. He is regis
tered to practice before the 
Patent and Trademark Office. 

Heather Midje Larson 
Chemical 1988 
Heather Midje Larson is manager 
of special packaging/new markets 
with General Mills of Minneapo
lis. She resides in Plymouth, 
Minn. 

Lance Vietzke 
Electrical 1 988 
Lance Vietzke received a law 
degree from William Mitchell 
College of Law in january 1994. 
An associate with Merchant and 
Gould, he practices in the areas 
of patent prosecution and 
litigation. 

John R. Saylor 
Mechanical 1989, M.S. 
john Saylor is a senior engineer 
with Integrated Technologies for 
Medicine Inc. of Silver Spring, 
Md. He received his Ph.D. from 
Yale University in 1993 and is 
involved in research and product 
development of microfluidic and 
MEMS products. 
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1990s 
Xiaoning Duan 
Physics 1990, M.S. 
Xiaoning Duan is a programmer/ 
analyist at the University of 
California, Santa Barbara. 

Rodney Lund 
Aerospace 1991 
Rodney Lund is a process engi
neer with Toro of Mound, Minn., 
where he is working in injection 
molding of plastics. 

Matthew D. Moseman 
Mechanical 1992 
Matthew Moseman is EPAS 
representative with FilmTec 
Corporation of Minneapolis. He 
resides in Bloomington, Minn. 

Maria Rosenhildt 
Chemistry 1992 
Maria Rosenhildt has returned to 
the United States (to Waseca, 
Minn.) after serving as a volun
teer teacher for the Lutheran 
Church in Hohenau, Paraguay. 

Vincent Chan 
Chemical 1993 
Vincent Chan is now a Ph.D. 
student at the University of 
Nebraska in Lincoln. 

Yoshihide Senzaki 
Chemistry 1993, Ph.D. 
Yoshihide Senzaki recently joined 
Chemat Technology of 
Northridge, Calif., as a research 
chemist. 
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1920s 
Laurance E. Holder 
Civil1924 
Milwaukee, Wis., August 28, 
1994 

Harold E. Froberg 
Electrical 1928 
Chicago, january 1994 

Walter W. Anderson 
Civil1929 
Lubec, Maine, December 26, 
1993 

Homer D. Hagstrum 
Electrical 1935, M.S. 1939, 
Physics and Mathematics 1940, 
Ph .D. 
Menlo Park, Calif., September 7, 
1994 

1940s 
John R. Riede 
Mechanical 1942 
Caledonia, Minn., May 20, 1994 

Robert A. Hobus 
Chemical 1948 
New Hope, Minn., Apri l 2, 1994 

Marvin Graybow 
Mechanical 1950 
Minnetonka, Minn., july 6, 1994 
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