Case Corporation is a $5 billion worldwide designer and manufacturer of agricultural
and construction equipment. Challenging and creative Engineering positions are
available at the following locations: Fargo, ND; Chicago & East Moline, IL;
Racine, WI; Wichita, KS; Burlington, lA; and Phoenix, AZ.
Qualified Engineers are invited to apply in the following areas:

•
•
•
•
•

Drivetrain Design & Test
Hydraulic Design & Test
Electrical/Electronic Design & Test
Implement Design & Test
Product Platform Design & Test

• Cab Design & Test
• Materials Engineering
• Advanced Manufacturing Engineering
• Reliability Engineering
• Product Evaluation
Requirements include a BS/MS in Agricultural/Mechanical/Electrical/Industrial
Engineering; previous experience in product development/manufacturing desired.
Candidates must possess strong written and oral communication skills and have the
ability to work in a team environment. We offer world-class benefits and compensation
in an environment that promotes innovation and growth.
Please send your resume to:

Case Corporation
UM-IT
P.O. Box 3249
Oak Brook, IL
60522-3249
An Equal Opportunity Employer.
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Taking pride in U
Initiative creates a friendlier, more beautiful campus
UNDREDS OF ALUM-

ni came back to the
University this fall to
celebrate homecoming and to attend
class reunions, many
of them returning to
campus for the first
time in 10, 20, or even 50 years.
Although they lamented the loss of several old landmarks and marveled at the proliferation of new construction, what most
impressed many alumni was that the campus looks cleaner, friendlier, and more beautiful today than it has in a long time.
Indeed, the campus has taken on a fresh
new look since President Mark Yudof came
to town. Shortly after taking office, Yudof
launched a "Take Pride in U" campaign
aimed at improving campus morale by erasing the years of dilapidation and neglect
brought on by successive cuts in the University's maintenance budgets.
In the 16 months since Yudof arrived, the
campus has undergone a remarkable transformation. The windows in every campus

building have been cleaned for the first time
in nearly a decade. Many hallways, classrooms, and offices are freshly painted. The
trees have been trimmed, lawns are again
lush and green, and flowers bloom in gardens around every corner.
The Washington Avenue Bridge, once a
desolate expanse of graffiti and grime, has
been cleaned, painted, and repaired. Murals
line the interior walkway, and 52 University
flags fly high above its maroon and gold
deck.
Visitors will notice other changes as well.
Stately limestone monuments mark campus
entrances. An information center near the
Civil Engineering Building offers directions,
maps, and parking advice. Historical markers scattered throughout the campus document the University's history and acknowledge the people who contributed to it. New
signs and directional kiosks identify buildings and the offices located within them.
And new maps and markers direct students
and visitors how to navigate campus "the
Gopher way" - through the University's
vast network of skyways and underground
tunnels.
By next spring a new visitor and alumni
center will open on the corner of Oak Street
and Washington Avenue. This impressive
new facility, the Gateway Center, will welcome visitors and house the offices of the
University of Minnesota Alumni Association and the University Foundation.
Yudof's long-term plans call for the
restoration of historical buildings and the
redevelopment of the south mall, the area
between Washington Avenue and the Mississippi River. The renovation of Walter Library and the demolition of the East River
Road Parking Ramp are the first steps toward this goal.
The Walter Library project is particularimpressive. The library, one of the University's grandest historical jewels, will be re-

turned to its former glory. The ornate ceilings in the lobby and second-floor reading
rooms will be restored, complete with goldleaf detailing and authentic 1920s-era incandescent light fixtures. The cramped 12level stack core will be replaced with five
floors of classrooms, offices, and laboratories for the new Digital Technology Center.
Although the dean's office and the Science
and Technology Library will be displaced
during the two-year construction period, we
will return in 2001 to one of the most magnificent buildings in the state.
Although many of the other current
campus building projects- including the
construction of new mechanical engineering facilities and the expansion of Amundson Hall - are unrelated to the "Take Pride
in U" campaign, their completion will most
certainly enhance the University's aesthetic
environment as much as its academic programs. (You can read more about the mechanical engineering and Amundson Hall
projects on page 4.)
Within the context of Yudof's other initiatives, it might seem easy to dismiss these
improvements as trivial, but enhancing the
campus environment has bolstered the University community's pride and enriched the
experiences of the thousands of people who
live, work, and learn here.
For those reasons alone, it's a wise and
worthwhile investment.
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along with University president Mark Yudof,
Dean H. Ted Davis, department head Matt
Tirrell, and other dignitaries. The new wing,
which will house classrooms, laboratories,
and offices, is expected to open next fall.
In Walter Library, historical restoration
specialists are examining samples of paint
and woodwork to determine the original
colors and details of the ornate decorative
ceilings and moldings in the building's
grand lobby and second-floor reading
rooms. This work is the first step in a $53.6
million renovation and restoration project
that will update the library and create a new
Digital Technology Center within its walls.
The library will close for two years beginning in September 1999 as workers complete the project.

CONSTRUCTION

Work begins on
long-awaited Amundson,
Mechanical Engineering,
and Walter projects

FOR MORE INFORMATION visit the IT web site at

www.it.umn.edu.

by Paul Sorenson
IT

C

ALUMNI

SOCIETY

AUTION SIGNS AND CONSTRUC-

tion barriers have sprung up in and
around several IT buildings as work
begins on three major projects.
Asbestos abatement and demolition of
the Old Electrical Engineering Building
began in September. The rear two-thirds of
the building will be removed to make way
for a new $23.5 million mechanical engineering facility. Construction on the new facility will begin this spring. A live "destructa-cam" on the mechanical engineering web
site (www.me.umn.edu) offers an hourly
snapshot of the project's progress.
More than 75 people attended the September 11 groundbreaking ceremony for a

IT Alumni Society hosts
events in U.S. cities
from coast to coast
by Paul Sorenson

new $4.5 million addition to Amundson
Hall. The addition will be named the George
T. Piercy Molecular Materials Wing in honor
of its major benefactor. Piercy and his wife,
Janet, were on hand for the ground breaking,

T

HE MAROON AND GOLD BANNER

of the IT Alumni Society was flying
high in cities across the nation this
fall as alumni gathered to establish chapters
in their communities, meet other alumni,
and rekindle relationships with their alma
mater.
Dean H. Ted Davis and other faculty
members traveled to Chicago, Boston, Denver, Los Angeles, Anaheim, and Duluth to
meet with interested alumni. In each city,
ITAS organized a luncheon, dinner, or reception featuring remarks by Davis and others.
"This is a new approach to alumni outreach;' says Kristine Kosek, IT's alumni relations director. "If alumni are interested, we'll
work with them to try to plan an event in
their area:· Events in Phoenix, Seattle, Atlanta, and Orlando are slated for the remainder of the academic year.
FOR MORE INFORMATION contact Kristine Kosek
at 612-626-8282 or visit the ITAS web site at

www.lt.umn.edu.
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Donations to the Utop
$134 million; IT reports
record-setting year
by Cristyn Kowa l Rybak

HARITABLE GIFTS TO THE UNIVER-

C

sity of Minnesota reached a record
high for the second consecutive year,
according to the University of Minnesota
Foundation, which oversees University
fundraising. Total gifts, including pledges
and deferred gifts, were $134 million for the
fiscal year ended June 30, 1998, an increase
of 26 percent over the $107 million raised
the previous year.
"I am delighted with such an outstanding and tangible expression of support for
the University;' says University president
Mark Yudof. "The University has benefited
enormously from the strong tradition of
partnership between the public and private
sectors. Our donors have enabled us to go
beyond the basics to offer a much higher
quality of teaching, research, and outreach
to the people of Minnesota than would otherwise be the case:·
Donations were up from alumni, faculty,
staff. and organizations. Alumni gifts increased 79 percent to $54 million, the largest
amount ever raised in a single year from
University graduates. Gifts from corporations and foundations rose 12 percent
to $49 million, and
faculty and staff donations more than
doubled to $2.5 million. Most of the University's campuses
and colleges reported
increased donations.
The Institute of Technology had an especially successful year, securing $17 million in
new gifts and future commitments, an increase of 54 percent over 1997. This success
was driven by a dramatic increase in the
number of donors and the momentum of
two major building campaigns. IT raised
$3.4 million for new mechanical engineering
facilities, bringing the total for the campaign to $8.5 million of its $9 million goal.
The college also completed its $4.5 million

FlEPI-K>TO

1997-98 COLLEGIATE
FUNDRAISING HIGHLIGHTS
~LtO

S

EO

Agricultural, Food, & Env. Sciences

$9.5

Architecture & landscape Arch.

$1.6

Biological Sciences

$0.8

Dentistry

$2.2

Education & Human Development

$1.5

Human Ecology

$2.0

law

$3.8

Liberal Arts

$11.9

Management

$10.6

Nursing

$1.2

Pharmacy

$0.5

Public Affairs

$3.0

Institute of Technology
University College
Veterinary Medicine
Total*

$17.0
$0.9
$2.4

$134.5
'includes units not shown

campaign for a new materials science addition for Amundson Hall. Construction on
the addition, to be named the George T.
Piercy Molecular Materials Wing, began this
fall.
The college continued to enhance its
program of scholarships. fellowships , and
professorships, with the generous support
of individual and corporate donors. Among
the most notable gifts were a $1.8 million
bequest from Regents' Professor Benjamin
Liu, which will support scholarships for IT
students, and a $1 million gift from Leroy
Fingerson and TSI, which established a
chair in mechanical engineering.
The college hopes to raise $20 million in
1998-99. Its goals include completing the
Campaign for Mechanical Engineering,
launching a new campaign for earth sciences facilities, and enhancing the college's
scholarships, fellowships, professorships.
and chairs.

IT researchers to build
and launch $13 million
NASA satellite in 2001
b y Christ oph er Sharp

N

ASA HAS AWARDED THE INSTI-

tute of Technology $13 million to
build and launch a satellite to study
the earth's magnetosphere.
The satellite, called the Inner Magnetosphere Explorer (IMEX) will be
one of the first in NASA's
University-class Explorers program. The University of Minnesota
project, along with one
from the University of
California-Berkeley, was
chosen from 44 proposals
nationwide.
Keith Goetz, a physicist and project
manager, says about half a dozen students
will be involved in the project. He estimates
that three or four graduate students are likely to receive their doctoral degrees while
working on it.
"This is part of NASA's effort to do more
science for less money;· says physics professor John Wygant, the project's principal investigator. "It presents us with a tremendous challenge to put this program together
on time and on budget."
The satellite must be ready to launch in
2001, the peak of the current 11-year solar
cycle. The satellite will study the Van Allen
belts, regions of intense radiation in Earth's
magnetosphere.
Completing the project with a $13 million budget is daunting because a launch vehicle alone typically costs $10 million, Goetz
says. But the researchers have arranged for
the air force to "bolt our little thing on the
side of one of their rockets for a million
bucks;· he says.
Look for complete coverage of this project in the next issue of Inventing Tomorrow.
FOR MORE INFORMATION visit the School of

FOR MORE INFORMATION contact the Office of De-

Physics web site at www.spa.umn.edu or the

velopment and External Relations at 612- 624-

NASA web site at www.nasa.gov.

development@itdean.umn.edu, or
visit the IT web site at www.lt.umn.edu.
5537, e- mail
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PARENTS

PROGRAM

IT Parents Organization
welcomes parents of
new, returning students
by P a ul Sorenson

HE IT PARENTS ORGANIZATION
kicked off the year with a September
19 event for 400 parents who were
helping their sons and daughters move into
campus dormitories.
The event featured an informal questionand-answer session hosted by University
staff and faculty. The event was co-sponsored by the University's Office for Student
Development and Athletics.
ITPO and OSDA also co-sponsored a
homecoming brunch for parents on October
24. Roughly 200 parents attended the event,
which was held in a tent along the parade
route.
Nearly 200 parents turned out for the annual Dinner with the Dean on November 5
and 21. The events featured a panel discussion as well as opportunities for parents to
meet and talk with Dean H. Ted Davis and
other IT faculty members.

T

FOR MORE INFORMATION contact Kristine Kosek
at 612- 626- 8282, e- mail mykidis@itdean.umn.edu
or visit the ITPO web site at www.it. umn.edu

STUDENT

PROJECTS

Caterpillar establishes
fund to support student
vehicle projects
by P a ul Sore n son

EMBERS OF IT'S SOLAR VEHICLE
and formula car teams got a
boost this summer when Caterpillar Inc. announced that it would establish
a special fund to support their efforts. The
company presented its $15,000 gift at a special event for IT students and alumni at its
Minneapolis facility in June.
Hundreds of Caterpillar employees

M

turned out to see Aurora 3 and the formula
car, which were displayed in the company's
showroom. Later, a smaller group of Caterpillar engineers joined IT students, Dean H.
Ted Davis, and Carlson School of Management dean David Kidwell for a private reception, lunch, and tour.
"Caterpillar has a long relationship with
the Carlson School, and we're building a
closer and closer relationship with IT;' says
Caterpillar engineer Darrell Starr, who organized the IT event. ''As the company
grows, we're looking for high-tech talent,
and wea like to see the University develop
that talent for us. These projects are an ideal
way to reach that goal. They teach the skills,
teamwork, and technology that are important to us in ways that we apply them."
According to senior Ryan Gaida, the
Solar Vehicle Project's mechanical team
leader, Caterpillar's gift will help students
succeed in a unique venture. "We're grateful
for Caterpillar's leadership in this type of
sponsorship activity. Where else can undergraduate students build and race a vehicle
that they design and create themselves?"
Earlier this year, Caterpillar also announced a $30,000 gift to the Campaign for
Mechanical Engineering. The company is
the world's largest manufacturer of construction and mining equipment, diesel and
natural gas engines, and industrial gas turbines. Caterpillar and its dealers sell products in nearly 200 countries around the
world.
FOR MORE INFORMATION visit the Solar Vehicle
Project web site at www.umn.edu/umnsvp and
the Caterpillar web site at www.caterplllar.com.
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ONGOING EVENTS
The following departmental seminars and
colloquia meet weekly throughout the academic year. Call or check the web for details.

Aerospace Engineering &Mechanics
Fridays, 2:30 p.m., 209 Akerman Hall
612-625-8000 or www.aem.umn.edu

Astronomy

DECEMBER 3

FEBRUARY 11 AND 17

Minnesota Renaissance: A Joyful Gathering
of University Friends. Presented by the Univer·
sity of Minnesota Foundation. 5:30 p.m., Northrop
Memorial Auditorium. Call 612·626·8533.

Is an M.S. in the Management of Technology
in Your Future? An information session by the
Center for Development of Technological Leader·
ship. 5:30 p.m., 150 West Bank Office Building. Call
612-624-5747.

Natural Resour ces and the Environment.
Various programs sponsored by the Institute of
Mathematics and Its Applications.
Call 612·624·6066 or visit the IMA web site at
www.ima.umn.edu.
Compr ession, Communication, and Retrieval. Various programs sponsored by the lnsti·
tute of Mathematics and Its Applications.
Call 612-624-6066 or visit the IMA web site at
www.ima.umn.edu.

FEBRUARY 18 22
Regional events for donors and alumni in
Arizona and southern California. Sponsored
by the University of Minnesota Alumni Association
and the University of Minnesota Foundation. Call
612-626-8533.

MARCH 4-8
Regional events for donors and alumni in
Texas. Sponsored by the University of Minnesota
Alumni Association and the University of Minnesota
Foundation. Call 612-626-8533.

MARCH 4

JANUARY 12

Is an M.S. in the Management of Technology
in Your Future? An information session by the
Center for Development of Technological Leadership. 5:30 p.m., 150 West Bank Office Building. Call
612-624-5747.

IT Parents Organization Meeting. 7:00 p.m.,
EE!CSci Building. Call 612-626-8282.

MARCH 18

JANUARY 13

Is an M.S. in Software Engineering in Your
Future? An information session by the Center for
Development of Technological Leadership. 5:30
p.m., 150 West Bank Office Building. Call 612-6245747.

Is an M.S. in the Management of Technology
in Your Fut ure? An information session by the
Center for Development of Technological Leadership. 5:30 p.m., 150 West Bank Office Building. Call
612-624-5747.

MARCH 18

JANUARY 21

IT Alumni Society Board Meeting. 5:30 p.m.,
608 Coffman Memorial Union. Call 612-626-8282.

IT Ment or Pr ogram Kickoff Event. Radisson
Hotel Metrodome. Call 612-626-8282 or e-mail
itas@itdean. umn. edu.

APRIL 13

JANUARY

22·25

Regional events for donors and alumni in
Florida. Sponsored by the University of Minnesota Alumni Association and the University of Minnesota Foundation. Call 612-626-8533.

Biomedical Engineering
Tuesdays, 3:30 p.m., 108 MechEng
612-624-9603 or www.bmel. umn.edu

Biosystems &Agricultural Engineering

JANUARY-MARCH
Mathematical Problems in Physiology.
Various programs sponsored by the Institute of
Mathematics and Its Applications.
Call 612·624·6066 or visit the IMA web site at
www.ima.umn.edu.

Fridays, 3:00 p.m., 131 Physics
612-624- 0211 or ast1.spa.umn.edu

Science and Technology Banquet. IT's annual
scholarship fundraising gala at the Minneapolis
Marriott City Center. Call 612-626-8282.
FOR MORE INFORMATION and late-breaking
events, visit the Campus Events web site at

events.tc.umn.edu.

Fridays, 1:30 p.m., 106 BioAgEng
612- 625-7733 or www.bae.umn.edu

Chemical Engineering &Materials Science
Tuesdays, 1:25 p.m., 875 Amundson Hall
612- 625-1313 or www.cems.umn.edu

Chemistry
Mondays/ Fridays, 4:15 p.m., 331 Smith Hall
612-624- 6304 or www.chem.umn.edu

Civil Engineering
Fridays, 1:10 p.m., 210 Civil Eng
612-625-5522 or www.ce.umn.edu.

Computer Science &Engineering
Mondays, 2:30p.m., 3-125 EE/ CScl
612-625-4002 or www.cs.umn.edu

Electrical &Computer Engineering
Thursdays, 3:35 p.m., 108 MechEng
612- 625- 2855 or www.ee.umn.edu

Geology &Geophysics
Thursdays, 3:30 p.m., 110 Pillsbury Hall
612- 624-1333 or www.geo.umn.edu

Mathematics
Daily, various t imes and locations
612- 626-0230 or www.math.umn.edu

Mechanical Engineering
Wednesdays, 3:25 p.m., 108 MechEng
612-625-8000 or www.me.umn.edu

Physics
Wednesdays, 4 p.m., 131 Physics
612- 624-7886 or www.spa.umn.edu

Solid &Continuum Mechanics
Tuesdays, 1:30 p.m., 227 Akerman Hall
612- 625-3072 or www.aem.umn.edu
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sistant Professor Rajesh Rajamanl, who specializes in control design and state estimation for
nonlinear systems, fault diagnostics, intelligent
transportation systems, vibration and active
noise control, to the faculty of the Department of
Mechanical Engineering • Assistant Professor
Gary Sands, who specializes in developing research and outreach programs in water resources, and addressing water management and
water quality issues associated with agricultural
systems, to the faculty of the Department of

APPOINTED ::::~::sor

Garoline Hayes, who

Biosystems and Agricul-

specializes in intelligent

tural Engineering • As-

Alouini, who specializes in communication theory

decision support tools

sociate Professor Ran-

and its application to the design and performance

for assisting in complex

dall Vlctora, who

evaluation of cellular radio mobile, satellite, and

engineering tasks, to

specializes in theory and
modeling of magnetic

optical communication systems, to the faculty of

the faculty of the De-

the Department of Electrical and Computer Engi-

partment of Mechanical

materials, primarily for

neering • Assistant Professor Edgar Arriaga, an

Engineering • Assistant

information storage, to

analytical chemist, to the faculty of the Depart-

Professor Victoria In-

the faculty of the De-

ment of Chemistry • Associate Professor Robert

terrante, a specialist in

Cook, who specializes in

visualization, computer graphics, and image pro-

partment of Electrical
and Computer Engineering • Assistant Professor

the mechanical behavior

cessing, to the faculty of the Department of Com-

Darrln York, who specializes in theoretical chem-

of materials and semi-

puter Science and Engineering • alumnus Keith

istry in macromolecular systems, to the faculty

conductor device fabri-

Jacobson (Civil Engineering '85), as senior struc-

of the Department of Chemistry.

cation and packaging, to

tural engineer and head of the post-tensioning

the faculty of the De-

practice at Van Sickle, Alien & Associates Inc. •

partment of Chemical

Assistant Professor Olhua Jiang, to the faculty of

Engineering and Materi-

the School of Mathematics • Assistant Professor

HONORED

als Science • Assistant

Radu Marculescu, who specializes in computer-

engineering and materials science), as the first

Professor Paul Crowell,

aided design of VLSI circuits and systems (analy-

recipient of the Neal Amundson Award for out-

who specializes in magnetism in low-dimensional

sis, design, and verification of complex systems),

standing contributions to chemical reaction engi-

Regents' Professor
Rutherford Aris (chemical

systems, magnetic semiconductors, condensed-

probabilistic modeling and theoretical aspects of

neering • Professor Victor Bloomfield (chem-

matter physics, and optics, to the faculty of the

low-power design, and hardware/ software code-

istry), with the Biophysical Society's 1998

School of Physics and Astronomy • Assistant Pro-

sign, to the faculty of the Department of Electri-

Distinguished Service Award • alumnus John

fessor Rhonda Drayton, to the faculty of the De-

cal and Computer Engineering • Assistant Profes-

Coburn (Electrical Engineering Ph.D. '67) with an
award established in his honor by the Plasma Sci-

partment of Electrical and Computer Engineering

sor Ivan Marusic, who specializes in the

• Assistant Professor Merve Erdal, who special-

experimental and theoretical study of turbulent

ence and Technology Division of the American

izes in the manufacturing of polymeric/ ceramic

boundary layers, to the faculty of the Depart-

Vacuum Society • Associate Professor Jane

composites, transport phenomena in advanced

ment of Aerospace Engineering and Mechanics •

Davidson (mechanical engineering) as a Fellow of

materials processing, and process modeling for

Professor Christine

the American Society of Mechanical Engineers •

liquid molding pr ocesses, to the faculty of the De-

Maziar, to the faculty of

graduate student Robbie Dohm-Palmer (astrono-

partment of Mechanical Engineering • Assistant

the Department of Elec-

my), with the Aneesur Rahman Prize for advanced

Professor Sean Garrick, who specializes in large

trical and Computer En-

students who make significant scholarly contri-

eddy simulation of turbulent reacting flows, to

gineering and as the

butions to their field of research in physics and

the faculty of the Department of Mechanical Engi-

vice president for re-

astronomy • Associate Professor Craig Forsyth

neering • Assistant Professor Bojan Guzina, a

search and dean of the

(chemistry), with the 1997 Zeneca Pharmaceuti-

specialist in soil dynamics, to the faculty of the

Graduate School • As-

cals Excellence in Chemistry Award • the Geometry Center, for its films Outside (first place) and

Guzina
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Department of Civil En -

sistant Professor

gineering • Assistant

Richard McClurg, who

The Shape of Space (second place) at the Interna-

Professor Shaul Hanany,

specializes in statistical mechanics, thermody-

tional Congress of Mathematics meeting in Berlin

who specializes in ex-

namics and kinetics of phase change, to the facul-

• Regents' Professor Richard Goldstein (mechani-

perimental and obser-

ty of the Department of Chemical Engineering and

cal engineering), as president of the International

vational astrophysics

Materials Science • Associate Professor Bradley

Centre for Heat and Mass Transfer and with

and cosmology, to the

Nelson, who specializes in control systems, mi-

Japanese Society of Mechanical Engineers Ther-

faculty of the School of

croelectromechanical systems, design, image

mal Engineering Award for international activities

Physics and Astronomy

processing, systems and control, to the faculty of

in heat transfer research • Assistant Professor

• Associate Professor

the Department of Mechanical Engineering • As-

Marc Hillmyer (chemistry), with the 1997-98 3M
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Non-tenured Faculty Award • Professor Wei-Shou

Vaughan Voller (civil engineering), with the Best

Hu (chemical engineering and materials science),

Paper award at the Eighth Engineering Foundation

crete Wails under Seismic Loading" • to Regents'
Professor Daniel Joseph (aerospace engineering

as a 1998 Distinguished McKnight University Pro-

Conference on the Modeling of Casting Welding

and mechanics), a three-year, $2 million grant

fessor • Professor Leonard Kuhl (astronomy), as

and Solidification Processes • Professor John

from the National Science Foundation for a proj-

chairman of the board of directors of the Associ-

Weaver, with Iowa State University's most presti-

ect entitled "KDI: Direct Numerical Simulation and

ation of Universities for Research In Astronomy •

gious alumni award, the Distinguished Achieve-

Modeling of Solid-Liquid Flows" • to Assistant

Professor John Lowengrub (mathematics), with

ment Citation, "for his outstanding contributions

Professor Eric Munson (chemistry), a $10,000

the American Physical Society's 1998 Francois

to materials science and surface physics." •

grant from 3M for his work entitled " Solid-State

Frenklel Award • alumnus Lawrence McGauley

alumnus Anthony Yapel (Chemistry Ph.D. '67), with

NMR Studies of Solid Materials Including In-

(Mechanical Engineering '48), as the University of

the University of Minnesota's 1998 Alumni Service

tractable Fluoropolymers and Morphology" • to

Minnesota's 1998 golden homecoming king • Pro-

Award.

Professor David Pui (mechanical engineering),
grants totaling $730,000 from NASA and the U.S.

fessor Richard B. McClurg, with the National Science Foundation Young Researcher Travel Award
to attend the first joint ESF-NSF Symposium on

AIW'ARDED
R

Department of Energy for the development of into the Center for Diesel
Research , a $1.5 million

strumentation and fundamental study of

Aerosols for Nanostructured Materials and De-

R

vices in Edinburgh, Scotland • Professor Wayland

contract from the Coordinating Research Council

Noland (chemistry), for his service to the Under-

to develop and evaluate

Research Fellowship • to Assistant Professor An-

graduate Research Opportunities Program •

methods for sampling

dreas Stein (chemistry), the DuPont Young Pro-

and measurement of

fessor Grant for 1997-99 and the NSF Career

fine particles emitted by

Award for 1998-99.

alumnus Paul W. Palmberg (Electrical Engineering
'59, M.S. '61, Ph.D. '65), with the American Vacuum
Society's Gaede-Langmuir Award • Professor
David Pul (mechanical engineering), as an Inter-

~:

v

American Association for Aerosol Research • As-

~

sociate Professor John Shutske (blosystems and

Erda I

national Aerosol Fellow at the 5th International
Aerosol Conference and as vice president of the

nanopartlcles • to Assistant Professor J. IUa
Siepmann (chemistry), a two-year Alfred P. Sloan

diesel engines • to Assistant Professor Merve
Erdal (mechanical engineering), a University of
Minnesota Grant-In-Aid

Abbott (Mechanical Engineering '43), who died Au-

Research Award for

gust 14, 1998 • Frederick A. Caswell (Mechanical

agricultural engineering), with the American Soci-

1998-99 to study " Particle Filtration in Resin

Engineering '56), July 26, 1998 • alumnus William

ety of Agricultural Engineers' 1998 Nolan Mitchell

Transfer Molding of Ceramic Composites" • to

Copeland (Metallurgical Engineering '66), October
14, 1998 • alumnus Gilbert Falck (Mechanical Engi-

Young Extension Worker Award • alumnus John

professors Steven Girshlck and William Gerberich

Splettstoesser (Geological Engineering '62), to

(chemical engineering) and professors Joachim

neering '49), May 21,

lead the first submersible expedition below the

Heberlein and Peter McMurry (mechanical engi-

1998 • alumnus Dale

Canadian Arctic Ice In 1999 • Professor Heinz Ste-

neering), a three-year grant from the National

Johnson (Chemistry '41),

fan (civil engineering), with American Society of

Science Foundation for a project entitled "Synthe-

October 2, 1998 • alum-

Civil Engineers' Hunter Rouse Award • alumnus

sis of Nanostructured Films for Friction and Wear

nus Kathryn Kelley

Nur Touba (Electrical Engineering '90), with the

Resistance" • to associate professors Jerome

(Chemistry '22), October

NSF Faculty Early Career Development Award •

Ha]ar, Arturo Schultz, and Carol Shield (civil engi-

1998 • principal labora-

UNITE Instructional Television , with the Customer

neering), a $109,935 National Science Foundation

tory machinist Michael

Service Award at the 14th Annual National Tech-

grant for a project entitled "Composite Interac-

Leahy, July 6, 1998.•

nological University conference • Professor

tion of Steel Frame Members and Reinforced Con-

alumnus Robert Llnsmayer (Mechanical Engineering '44), May 30, 1998
• alumnus L,yle McGiadrey (Mechanical Engineering '28), February 12, 1998 • alumnus Marlyn Milberg (Chemical Engineering '50), October 29, 1998
• mathematics professor emeritus Daniel Pedoe,
October 27, 1998 • alumnus Alexander Pregel
(Electrical Engineering '29), June 6, 1998 • alumnus Edward Rupert (Metallurgical Engineering '44
), October 5, 1998 • alumnus Oscar Schott (Electrical Engineering '34), May 4, 1998 • alumnus Emil
Shabatura (Civil Engineering '48), September 7,
1998 • William Tuel (Chemical Engineering '36), October 8, 1998 • alumnus Thomas Vavra Ill (Civil Engineering '53), May 22, 1998.
SEND US YOUR ITEMS! Use the envelope In the
center of this Issue, call 612- 625-2562, or e- mail
items@ltdean.umn.edu.
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by Cristyn Kowal Rybak

From quicksand to chemistry,
IT makes a splash with handson, high-tech exhibits at the
Great Minnesota Get-together.

HE INSTITUTE OF TECHNOLOGY

burst onto the scene at the Minnesota State Fair in August, as
members of the Chemistry Outreach Team demonstrated explosive reactions to wide-eyed fairgoers at the college's booth in the
Wonders of Technology Pavilion.
The demonstrations were part of a rotating series of exhibits designed to stimulate
interest in science and technology and to
expose the public to the breadth of IT's programs.
"The State Fair is a great opportunity to
connect with the public one-on-one and
show off what we're doing in IT;' says Paul
Sorenson, one of the booth's organizers. To
accomplish that goal, he and co-organizer
Kristine Kosek signed up more than 150 volunteers- including faculty, staff, alumni,
and students - to staff the booth throughout the fair's 10-day run.
According to senior Michael Child e. who
organized the chemistry demonstrations,
the experiments were a big hit- especially
with children. Volunteers used more than
eight gallons of glue in an experiment that

10
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created a substance similar to Silly Putty.
Children who visited the booth were given
the materials to make the putty, guided
through the experiment, and encouraged to
take the resulting substance home with
them.
"My kids thought it was great," says
Laura Palokangas of Apple Valley, Minnesota, who visited the booth with her family. "In
fact, they kept the Silly Putty in the refrigerator for weeks so they could still play with
it:'

The chemistry group performed a variety
of other experiments that demonstrated
basic chemical reactions with special-effects style. For instance, they combined an
oxidizing agent, hydrogen peroxide, and an
abrasive to make "elephant's toothpaste;·
which bubbled out of the flask like a volcano. Later, they used liquid hydrogen to

PHOTOS BY JAIME CHSMAR

CROWD PLEASERS: Solar Vehicle Project member
Shea Peterson - Burch explains how Aurora II uses
solar energy to power Its engines (left), while fiveyear-old Lucas Palokangas makes a substance
similar to Silly Putty (below). Later, a crowd gathered to watch " elephant's toothpaste" bubble and
rise {opposite).

freeze a balloon, a flower, a banana, and
Twinkies. Once these objects were frozen,
the volunteers used them to show the kids
what individual molecules look like.
Another popular exhibit had enthusiastic crowds up to their elbows in quicksand.
The display, sponsored by the Department
of Civil Engineering, simulated the forces
that create quicksand by pumping water
through a large tank filled with sand. Visitors were encouraged to submerge their
hands in the muck to get a better understanding of the process.
On other days, fairgoers saw demonstrations in physics, geology, and biomedical engineering. Permanent exhibits featuring the
Solar Vehicle Project, the Anoka II meteorite, and other research projects were on
display throughout the fair.
"It was great to have something that appealed to kids as well as adults:· says Caryn
Anderson, a Madelia, Minnesota, kindergarten teacher who brought her family to
visit the booth. While their children were
engrossed by the solar car and the hands-on
activities, Anderson and her husband, Brian,
were fascinated by the bioartificialliver and
other displays.
"We really enjoyed it as a family;· she
says. "There was something for everyone:·
And nearly everyone had a chance to
participate. According to the Minnesota
High Technology Association, which runs
the pavilion, more than 700,000 fairgoers
visited the building during the fair's 10-day
run. Volunteers at the IT booth distributed
more than 10,000 copies of Inventing Tomorrow and other literature.
Sorenson and Kosek are already planning
for 1999. "We've already got some great
ideas:· says Sorenson. "It'll be bigger and
better than ever." •
FOR MORE INFORMATION visit the state fair web
site at www.mnonline.org/ statefair.
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HEN

KRISTEN

QUANBECK

heard about IT's new summer
residential program for talented high school students, her
initial reaction was less than
enthusiastic.
"I thought, 'Calculus camp?
No way!"' laughs Quanbeck,
who was then a senior at Roseville High School.
But a closer look at the curriculum reSummer Explorations in Scineering, and Mathematics
your standard-issue sumgeeks, she says. "Once
all about, I got excited. I
Interest in the fivetripled since SESEM
the IT Center for EduSESEM exposes high
to the real worlds of tech-

pursue careers in those
Olson, the center's assoone reason why Quandrawn to the program. "I
sure what I wanted to
college;· she says.

PHOTO BY J0NA THAN CHAPMAN

IT's summer program uses field
trips and hands-on experiences
to inspire high school students
to pursue careers in science,
engineering, and mathematics.

by Joe Carlson and Paul Sorenson

them on field trips around the Twin Cities
and across Minnesota.
To learn more about geology, they dug for
agates in Duluth, went spelunking to identify rock formations in the Minnesota River
Valley, and searched for fossils near Baraboo, Wisconsin.
"That was pretty messy, but worth it;'
says Edina postsecondary student Dileep
Monie, who dug through the muddy soil to
collect and identify the fossilized remains of
ancient marine life.
The students also traveled to the Soudan
Mine near Tower, Minnesota, where they
worked alongside University physicists in a
research laboratory located 230 feet underground in Minnesota's oldest iron ore mine.
At Honeywell House - a futuristic Twin
Cities dwelling furnished with such cuttingedge conveniences as self-locking doors,
lights activated by motion detectors, and
windows that open and close via remote
control - the students discovered how engineers use science to enhance everyday life.
Closer to home, they conducted experiments in several campus laboratories and
observed the moons of Jupiter from the telescope atop the Tate Laboratory of Physics.
They also participated in the program's centerpiece, an innovative college-level calculus
course for which they earned college credit.
The course, required of all IT majors, emphasizes the practical use of advanced
mathematics, often with the help of computers.
Assistant Professor Douglas Shaw, who
teaches the course, says it allows him to engage students' minds more actively. During
one lecture he asked his students to solve a
particular equation. After drawing a few
lines on a graph, he showed them a stunning
overhead projection of a four-color, computer-generated fractal of the same equation.
"My philosophy is that if the students
can understand this, why not show them

PHOTO BY KENEI SATO

the beauty of it?" he says.
The students respond well to the course
and to Shaw in particular.
"I loved it;' says Quanbeck. "It was unlike
any other math class I'd had before."
"The professor talked to us like we were
[adult] college students, not high school
kids in a math camp;· adds program participant Josh Lueck. "It was a challenge - intense, but a great learning experience."
According to Olson, that intensity is part
of the program's allure for students like
Lueck. "The more intense we make the program, the more they liked it;' she says.
And although the program wasn't designed as a recruiting tool for IT, many past
participants - including Quanbeck and
Lueck- have subsequently enrolled in the
college. In fact, Lueck says, that exposure to
the campus during the program was the single greatest factor in his decision to apply
for admission to the University.
Program participant Anita Kuneza says
SESEM inspired her to enroll at the University as a postsecondary student this year
and helped her prepare for the rigors of college. "I was exposed to the amount of work
a college student faces;· she says. "If I hadn't
been in that program, I don't think I would
have been able to handle it."
Kuneza, who moved to the Twin Cities
from Bujumbura, Burundi, two years ago,
was the program's first international participant. She plans to enroll in IT's electrical
engineering program next year.
ECAUSE THE PROGRAM IS SO DE-

manding, administrators limit the
number of participants and screen
applicants to ensure that they are adequately prepared. This year, enrollment was limited to 12 students, but
Olson hopes to double that number in 1999.
According to Shaw, the students can
handle extraordinarily challenging material

because they receive
constant attention
from teachers and develop a spirit of camaraderie as a group.
~"We have five weeks
to teach them a 10~
week course, but it
doesn't hurt like it
Olson
would if they didn't
get so much support:'
The students live together in Argyle
House, a new residence hall located on the
edge of campus where they eat, attend class,
and study. But they also laugh, form friendships, and learn to be independent. For
many students, it's the first time they have
lived away from home.
Instructors like Shaw who come to the
residence hall to teach say the environment
is very conducive to learning a difficult subject like calculus.
"To me, it was like watching The Real
World on MTV. except that everyone was really smart;' Shaw says. While the explicit
goals of the program are academic and professional, its social component also enhances students' experience. Administrators and professors say the program's
all-encompassing, immersion-style education is the key to its success.
"We're putting them in a situation where
they are both friends and colleagues;· Shaw
says. "They go to the Rec Center together, go
to class together, and they stay up and observe the moons of Jupiter together:·
The bonds forged during that summer of
learning are strong, says Kuneza. "We are
still friends," she says of her SESEM classmates. "We e-mail each other several times
a week." •

7#~!
: t}!

FOR MORE INFORMATION contact the IT Center for
Educational Programs at 612- 625-2861 or visit the
iTCEP web site at

www.math.umn.edu/ ltcep
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An innovative IT program allows students to earn bachelor's degrees from
two institutions in just five years.
DIFFERENT DEGREES FROM

two different colleges in five
years? Sounds implausible, but
it's not.
For the last decade the Institute of Technology has offered a
dual degree program that allows
transfer students to earn degrees
from both the University of Minnesota and another college in as few as five
years.
The University has dual degree partnerships with about 20 colleges in the United
States and Canada.
Because most of these colleges don't
have engineering programs, dual degree students work toward a basic math or science
degree for three years, then transfer into an
engineering program at the University for
two years.
IT recently began emphasizing the program, which currently attracts about 20
transfer students annually, says Ben Sharpe.
the college's admissions director.
"We expect the number to increase
slightly every year;' Sharpe says.
Because IT administrators are convinced
of the rigor of math and science programs at
the 20 transfer colleges, admissions requirements for dual degree applicants are slightly lower than those for other transfer
students. Students with a 2.8 GPA are guaranteed admission to the dual degree program.

14
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DOUBLE DUTY: Kale Johnson earned a business degree from Bethel College and a bachelor's degree
In mechanical engineering from the University.

"That's special;' says Sharpe. "It makes
this program especially attractive to students:· However, he adds, most students admitted to the program enter with a GPA well
above 3.0 and have had a third year of
physics or chemistry that other IT students
lack.
"These students come from schools
where the academic bar is high;' he says.
"They come from demanding schools:·
Dual degree students are also exempt
from the University's liberal education requirements, which mandate a certain number of literature, arts, and social sciences
classes for IT students who complete their
entire ed ucation at the Un iversity.
Although so me students transferring
from a small college worry that they lack an
adequate engineering background for sue-

by dennifer Niemala

cess in upper-division engineering classes,
Sharpe says that academic preparation is
usually not a problem. Students from small
colleges often have a stronger background
in math and science because their courses
concentrate on the basics of these disciplines, he says.
"In some respects they come in with a
better command of the basics:· he says.
Not all dual degree students pursue math
or science degrees before coming to the University. Kale Johnson transferred into IT's
mechanical engineering program from
Bethel College. where he was pursuing a
business degree. He earned both degrees in
1996 and now works as an engineer for
Kaltec of Minnesota in Plymouth.
Johnson says the program worked well
for him because as an undergraduate, he
wasn't certain of his career goals.
"I looked closely and realized engineering was what I wanted to do;· Johnson says.
However, because Bethel doesn't have an engineering program, the University was the
obvious choice for him.
Johnson believes that if he had entered
the University as a freshman , he probably
would not have chosen engineering as a
major. He says the small, private school atmosphere at Bethel allowed him to decide
what he wanted to do with his career in a
way the University wouldn't have.
"I wanted to try Bethel out:• Johnson
says. "Coming out of high school, I had no

IT'S DUAL DEGREE
PARTNERS
MINNESOTA
Augsburg College
Bethel College
College of St. Benedict/
St. John's University
College of St. Catherine
College of St. Scholastica
Concordia College (Moorhead)
Gustavus Adolphus College
Hamline University
Macalester College
Moorhead State University
Northwestern College

' ' We had to ask ourselves If we
wanted students from schools like
Gustavus to come here or go to
another university. Everybody's
looking to attract good, wellprepared students these days. ' '
idea what I wanted to do. Being at Bethel
helped me figure it out:'
Although class sizes at the University
were larger than at Bethel, johnson says he
had no problem adjusting to the University.
"I got the best of both worlds;· he says. "I
wouldn't have done it differentlY:'
Although Sharpe acknowledges that
many dual degree students don't graduate
within five years, he notes that they enter
the job market having the advantages of two
degrees.
The University's dual degree program is
not unique. Hundreds of colleges around
the United States participate in similar programs.
University administrators decided to
offer a dual degree program in order to attract talented students from private Minnesota schools who might otherwise transfer to out-of-state universities with similar
programs.
"We had to ask ourselves if we wanted
students from schools like Gustavus (Ado!-

PHOTOS BY SEAN MCCOY

phus College] to come here or go to another
university;' says Sharpe. "Everybody's looking to attract good, well-prepared students
these days:·
And although it might seem strange for
small private colleges to willingly relinquish
talented students, Sharpe says the dual degree program benefits these schools as
much as it benefits the University. After all,
he quips, students also hold a degree from
the small college at which they started their
career, so they're still available for alumni
solicitations.
Students also have the option of graduating from their original schools and then applying to the University's graduate engineering program, but admission to that program
is more competitive.
"Everybody's a winner," says Sharpe.
"This program benefits both the students
and the participating colleges:·
The program also helps IT maintain
strong relationships with colleges outside
the University system, he adds.
"IT probably does more for potential
transfer students than any other college at
the University. We try to connect with people and make new contacts:· •

Saint Mary's University
of Minnesota
University of St. Thomas

CALIFORNIA
Whittier College

ILLINOIS
North Central College
North Park College

I 0 WA
Luther College

MANITOBA
University of Winnipeg

MISSISSIPPI
Jackson State University

MONTANA
Carroll College

SOUTH

DAKOTA

Augustana College
FOR MORE INFORMATION contact the IT admissions office at 612-624-8504, e- mail

WISCONSIN

studentaff@itdean.umn.edu, or visit the IT web
site at www.it.umn.edu.

University of Wisconsin-River Falls
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Nearly one third of the 286 remarkable musicians in the
Minnesota Marching Band are enrolled in IT's science, engineering, and
mathematics programs. Meet five of the best and brightest.
BY

ANDREW

TELLIJOHN

NYONE WHO HAS EVER ATTENDED

a University pep rally, parade, or
sporting event has experienced the
rush of excitement that accompanies
a performance by the Minnesota
Marching Band. For thousands of
University students and alumni, the
band embodies Ski-U-Mah spirit. Its
booming brass, thundering drums, and high-stepping
style create a hand-clapping, toe-tapping spectacle that
invigorates even the most phlegmatic crowds.
The band's performances are a dazzling blend of
musical exuberance and mathematical precision. Its
members reflect a similar mix.
Amid the ensemble's music majors and liberal arts
students are a surprising number of aspiring scientists
and engineers, says Marching Band director Jerry Luckhardt. Nearly a third of the band's 286 members are en-
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AND

PAUL SORENSON

rolled in the Institute of Technology.
"Some of our finest students have come from IT;'
says Luckhardt. "We're lucky to have a great relationship with the college:'
And although music and science seem far removed
from one another, the two disciplines share certain fundamentals, says Peter Hudleston, IT's associate dean for
student affairs. "There is an underlying mathematical
basis [to music] that probably comes quite easily to
some IT students;' he says.
Moreover, musical performance can provide a refreshing counterpoint to the academic rigors of the science and engineering curriculum, adds Hudleston.
But joining the Marching Band entails its own rigors.
Band members report to campus for Spat Camp
right after Labor Day, where day-long practices begin at
8:30 a.m. Once fall quarter begins, band members con-

tinue polishing their routines with two-hour
daily practices. By the end of its threemonth season, the band will have performed
at the Metrodome and on the road more
than a dozen times.
But as is the case with many activities,
the dedication leads to camaraderie, and
hard work draws band members closer together.
"Their time-ma nagement skills are
amazing," says Luckhardt. "Somehow
they're able to do it all - and do it all very
well:'
On the following pages, we introduce five
of the 75 IT students who don uniforms,
spats, and featherotopped hats to entertain
thousands of Golden Gopher fans across
Minnesota. Their accomplishments are as
remarkable as their spirit.

BRIAN ZUMWALDE
COMPUTER SCIENCE/ MUSIC

e

CLARINET

AWARE OF COLLEG IATE STEREOTYPES,

senior Brian Zumwalde approaches his double major- computer science and music
performance - with a sense of humor. "I
could say I'm only half IT geek," he jokes.
"But I'm also in the band, so I'm pretty
much a complete geek all around:'
However, Zumwalde is serious about his
pursuits and says he hopes to make a career
of one field and a lifelong hobby of the other.
Music is his passion. He began playing
clarinet in the fourth grade and continued
throughout his years at Henry Sibley High
School in Mendota Heights, Minnesota.
"It's a lifelong thing for me:· he says. "I
don't think I'll ever stop."
Although Zumwalde doesn't consider
himself talented enough to make a living as
a musician, Luckhardt isn't so sure. People
with Zumwalde's work ethic often surprise
even themselves, he says.
"If I could offer full scholarships, he
would get one of them:· Luckhardt says.
"He's a guy who's firing on all cylinders."
This year Zumwalde was named conductor of the Fanfare Band, a small ensemble
that breaks from the full band to perform in
front of the Metrodome stands during football games. "He's not only a great influence
and a great leader, he's a fantastic musician:·

PHOTO BY SCOTT AOMSA

Luckhardt says. "It's a privilege to teach him,
not a responsibili ty:'
Zumwalde says that hard work is the secret to his success. "I don't know if I'm all
that talented;' he says, "but I am determined."
That determination earned him a place
in the band and helps him maintain a 3.86
grade point average. It also helps him cope
with the challenges of pursuing a double
major.
But Zumwalde wouldn't change a thing.
"If I had to choose just one major, I think
I would go crazy."

REBECCA CHERRY
ELECTRICAL ENGINEERING

SOPHOMORE

REBECCA

e

CLARINET

CHERRY

WAS

nearly a marching Falcon.
As a high school senior, she had narrowed her list of potential schools to two the University of Minnesota and the University of Wisconsin at River Falls. She was
leaning toward River Falls but decided at the
last minute to come to Minnesota because
of its renowned engineering programs. It
was the right decision, she says.
Although she joined "for the fun of it;'
Cherry found that band membership helped
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ease her transition into college life.
"Marching Band makes the University a
smaller place;· she says. "Through it, I have a
family of 300 students:·
According to Luckhardt, Cherry is
among the most helpful members of that
family. "When the band does outreach,
Becky is always one of the first people on the
list when it comes time to volunteer;· he
says. "She's one of those 'above and beyond'
people:·
Now a sophomore, Cherry helps rookie
members adjust to the rigors of the University. That's a far cry from her first appearance, which she describes as "the most
nerve-racking experience of my life."

"I kept thinking, 'This is real. I'm in front
of the whole state of Minnesota;" says Cherry. Today. performing on the Metrodome
field is more invigorating than stressful, she
says. "It's such a high."
Cherry is more down-to-earth about her
academic life. Although she is pursuing a
degree in electrical engineering, she is still
unsure of what she'll do after graduation.
Fortunately, she has two more years in
which to explore her options.
Until then she will continue to encourage
others- especially when it comes to the
Marching Band.
"If you want to challenge yourself, go for
it;' she says. "You won't regret it:'

BEVERLY WARMKA
CIVIL ENGINEERING • CLARINET

BEVERLY WARMKA MADE HER DECISION
to attend the University of Minnesota during her junior year at United South Central
High School in Wells, Minnesota. But it wasn't the University's glossy recruitment materials or campus visit that clinched the decision.
Rather, Warmka's enthusiasm for the
Un iversity was ignited during an exhilarating visit to the Marching Band's annual High
School Band Day at the Metrodome. Watching the musicians in maroon and gold fire
up the crowd, Warmka knew she wanted to
be a part of the excitement.
And she has.
"It was a huge adrenaline rush;' says
Warmka of her first time marching onto the
Metrodome field .
And although she finds performances
thrilling. Warmka considers Spat Camp with its grueling schedule of daily practices
- one of the year's highlights. The shared
commitment bri ngs band members together, she says. Building friendships makes the
experience even more rewarding. "It's great
doing something I like with people I've become friends with;' she says.
Luckhardt beams when discussing
Warmka. Although she is now an alternate
and thus doesn't perform as often as she used
to, she's still a consummate team player.
"She has provided a great model for other
students for how to handle adversity in life;·
says Luckhardt. "She has a willingness to do
whatever it takes. I really respect that."
Warmka is also committed to ensuring
her success after graduation. Although she
was initially undecided about her field of
study, she eventually chose civil engineering
and now works part-time for the Minnesota
Department of Transportation. She expects
to graduate in two years and hopes to enter
a career in transportation.
'Tm interesting in helping people get
from here to there;· she says.

SPENCER RASMUSSEN
AEROSPACE ENGINEERING • TUBA

DECKED OUT IN AIR FORCE ROTC FAtigues, aerospace engineering senior
Spencer Rasmussen points skyward toward
a jet barely visible above the distant horizon.

Rasmussen says he is only doing his part.
"When I was in my first year and needed
help, a lot of upperclassmen took the time
to help me out. So as long as anyone is willing to work hard and put the time in, I won't
turn them awaY:'

CHRISTOPHER WYMAN
COMPUTER SCIENCE/ MATH • TRUMP ET

CHRISTOPHER WYMAN WAS BORN TO

"Look at that:• he says. "That's the coolest
thing in the world:'
Rasmussen came to the University to
pursue his lifelong fascination with flight.
After graduating this spring, he'll begin a
year of pilot training and an eight-year stint
with the air force. He isn't sure if he'll make
a career of the military, but he knows he
wants to fly.
"''ve always wanted to be a pilot;' says
Rasmussen. "The air force was just the right
calling."
After four years as an ROTC officer, Rasmussen is filling his final year at the University with more musical pursuits. In addition
to playing the tuba, he serves as one of the
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Marching Band's property managers, ensuring that equipment is safely transported to
events. He's also president of Kappa Kappa
Psi, an honorary music fraternity.
Those commitments keep him busy. but
Rasmussen has no regrets. "My social time
is basically my band time:· he says. "But it's
fun. If it were all work and no fun, there
wouldn't be anyone in the band."
"Spencer is a role model for others:· says
Luckhardt. This year he named Rasmussen
a rank lieutenant, a leadership position that
encompasses more than 50 responsibilities.
"If I could have 300 Spencer Rasmussens
I would;' says Luckhardt. "He does an outstanding job, and he is a real quality person:·

march in maroon and gold. It's his heritage.
Wyman's parents are Minnesota Marching Band alumni who fostered his enthusiasm for the program by taking him as a
child to see the band perform.
But Wyman's tenure with the Marching
Band will be brief. This spring. with the aid
of two years in the postsecondary options
program, he will graduate with a double
major in computer science and mathematics - only three years after earning his high
school diploma.
"Chris is one of those role models who is
always doing the right thing at the right
time in the right waY:' Luckhardt says.
"When you're around him, you do better
just to try to keep up:·
Besides being a Marching Band member,
Wyman is also a teaching assistant in the
Department of Computer Science and Engineering. He's applying to graduate schools
and plans to pursue an advanced degree in
computer science. He hopes to work in
computer graphics or artificial intelligence,
perhaps building robots or working with
computer games.
Wyman, who maintains a 3.85 grade
point average. says that participation in the
Marching Band helps him excel as a student.
"After sitting in class all day, it's good to
get outside and work off your excess energy
on the field;' he says. That helps him stay focused when it comes time to study. "Besides:· he says. "it's fun:·
He's also pleased to carry on the family
tradition.
"Everyone in the band is proud of what
we're doing;· he says. ''And we're all working
hard to make it even better." •
FOR MORE INFORMATION about the Marching
Band call 612-624-6873 or visit its web site at

www.music.umn.edu/ marchingband.
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BY HEATHER FORS
As dean of the Graduate
School and the University's
new vice president for
research, electrical
engineering professor
Christine Mazlar oversees
more than 7,000 graduate
students In 163 maJor fields
and monitors the expenditure
of about $348 million In
sponsored research funds
from the federal government
and other sources.

WHILE MOST PEOPLE KNEW CHRISTINE

Maziar as University president Mark
Yudof's vice provost during their time together at the University of Texas-Austin,
Yudof says her real title was "local area
nerd."
Although renowned for her knowledge of
technology and engineering, Maziar was
not above excitedly running up and down
the aisles while teaching her students about
electrical engineering or playing high-tech
jokes on her boss.
On one memorable birthday, Yudof's
computer greeted him with the images of
Jerry Garcia and Elvis Presley morphing into
an image of himself.
Now, as the University of Minnesota's
vice president for research and dean of the
Graduate School. Maziar proudly acknowledges the title Yudof bestowed upon her,
saying she's always claimed to be a nerd.
What qualifies her to be a nerd?
Born on the Feast of St. Albert the Great
- the patron saint of natural sciences and
engineering- Maziar says she was destined to be an engineer.
With a playful wink and a gleeful smile
she explains that nerds not only know

things. they are generally employable, are
sought after by others, and are generally
happy people.
Also, she adds, nerds are excited about
things others usually are not.
And indeed Maziar proudly fits all those
qualifications.
She definitely gets excited about her research, which involves programming computers and making simulation tools, especially work involving semiconductor devices
and microelectronics.
Although she has a full schedule as an
administrator, Maziar can't wait to become
more involved in the electrical engineering
department, where she'll teach and conduct
research next year.
Maziar says she is eager to return to the
classroom.
"When your lecture hits the mark and
you see that light of understanding go on, it
just sets you up;· she says.
An early riser herself, she says she likes to
teach early-morning classes because they
energize people- and because the chalkboards are always clean at eight in the
morning.
Her reputation as a respected teacher
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and researcher has the University's electrical and computer engineering faculty eagerly anticipating her contributions, says Professor Mos Kaveh, head of the department
and member of the search committee that
sought candidates for the position Maziar
now holds.
In Texas, Maziar developed outstanding
freshman courses that improved the performance of new electrical engineering students. Such programs would be particularly
valuable now at the University while the department is revamping its introductory
courses.
Another point of interest among her new
colleagues was Maziar's work with graduate
students, many of whom joined prestigious
companies after graduation.
Given Maziar's high recognition in the
area of microelectronics, Kaveh says he
hopes her presence will increase the department's visibility in the professional arena.
The support she garnered from the private sector in Texas added to the list of accolades showered on Maziar by President
Yudof, who is confident she can duplicate
those successes here.
Interest in new technology followed
Maziar from Texas. As an ever-growing aspect of research and teaching, technology
has shouldered its way into many classrooms by means of the Internet and interactive tools like CD-ROMs.
Maziar envisions classrooms that will
use network systems to allow students and
teachers to continue discussions after class.
Students will probably also see more
asynchronous learning options become
available. Classes will not meet at a certain
time or place; instead, students would learn
at their own pace, using faculty as a resource
tool.
This alternative would be especially useful for students enrolled in extension or distance learning courses, but long-distance,
fiber-optic education could not replace the
real-time classroom or human-to-human
contact.
"So much of your education happens
over coffee in Coffman Union;· Maziar says.
Having Maziar serve as a role model for
female students and young female faculty
also appeals to Kaveh, as it did to Yudof
when he recommended her for the position.
At a time when the University is trying to
attract more high-quality women to key faculty and administrative positions, Maziar
fits the bill precisely.

And while her heart and mind belong to
technology and science, she is not blind to
other aspects of the University.
"She sees the whole University out there,
not just the technical side;· lauds Yudof.
Those sentiments were echoed by Joe
Campbell, director of the microelectric center at the University of Texas-Austin, who
says Maziar was concerned about social issues and students' welfare.
By helping to create interaction between
different disciplines throughout the Unjversity, Maziar focuses on liberal arts as much
as the sciences.
For example, she says, there are interdepartmental partnerships in the works that
will offer students in the College of Liberal
Arts the chance to earn minors in several IT
disciplines.
"I think she has a deep appreciation of

what humanities and social sciences are
about;' says Steven Rosenstone, dean of the
College of Liberal Arts, who was also on the
search committee that recommended
Maziar for her position.
She envisions a team of faculty, deans,
and administrators working together to create a great, well-funded research institution
that will attract quality graduate students
and creative faculty and will make the public proud of the institution they've created.
Most of all, her vision emphasizes the
students.
"I hate it when people talk about producing students;· she says. "What the University produces is opportunity:· •
FOR MORE INFORMATION visit the Graduate
School web site at www.grad.umn.edu.
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system in the United States directs 170,000 flights each day
and maintains a high level of
safety while doing so.
But growing levels of air traffic will eventually overtax the
current system unless researchers can find ways to maximize airspace capacity while ensuring air safety.
Enter aerospace engineering professor
Yiyuan Zhao, who is working on several air
traffic control projects that he hopes will
enhance air safety and efficiency. Zhao
praises the officials responsible for the traffic control infrastructure, which includes
pilots, controllers, and airline company dispatchers.
"The controllers are doing a fantastic job
in this country," he says. "The question is
how to increase the capacity and reduce
workload."
Born near Harbin, a town in northern
China, Zhao enrolled in the Harbin Instit ute of Technology at age 16. After graduating with an electrical engineering degree in
1982, Zhao went on to study aeronautics at
Stanford University, where his graduate and

FUPHOTO

doctoral work focused on aircraft guidance
and control.
When Zhao came to the University in
1988, economic prospects in the aerospace
field were at a low point, and he decided instead to study the problems associated with
the interaction of multiple aircraft.
Zhao is currently working on three
NASA-funded projects related to air traffic
control and interaircraft separation.
The first is a comprehensive computer
simulation of an airport terminal area.
"The program is a tool to find out which
methods are the best ones to control all the
aircraft," says graduate student Joachim
Plaettner-Hochwarth, a member of Zhao's
research team.
About 100 airplanes are near an airport
at any given time, he explains, adding that a
plane lands or takes off about every 60 to 90
seconds. Furthermore, Federal Aviation Administration regulations specify that aircraft must remain at least three nautical
miles apart near airport terminals and five
miles apart during flight.
In the simulation, each aircraft in the
area will be represented as an object in a
C++ list. The simulator will monitor their locations and velocities and relay that information to a graphical display. The user monitors the situation on a radar screen, either
from a birds-eye view or from the perspective of a particular pilot. The user can
choose to direct air traffic as a real-life controller would do or allow the computer to
simulate a controller's instructions.
To enhance its realism, the simulation
will include normal error models, including
delays caused by the radar's scan time and
other deviations from the normal response
time of pilots.
"We are trying to gather a statistical
range of pilots," says Plaettner-Hochwarth.
"Some might react more quickly or slowly
than others."
After Zhao and his team have verified its
accuracy, the simulation will be used to test
various improvements for air traffic control.
"The computer can simulate not only the
current system but [also] proposed future
systems that do not yet exist," Zhao says. For
example, in the future companies could test
faster radar systems or different separation
requirements to see if they would improve
the system, then determine whether the improvements would be cost-effective.
Zhao and his team will also use the simulator to complete the second and third
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Professor Yiyuan Zhao's
computer simulation of an
airport terminal area and
other tools may lead to
significant enhancements in
air traffic control and safety
NASA projects.
The second project will examine how
controllers can best deal with the problem
of merging aircraft into one line for each
runway. Using the simulator, Zhao and his
students hope to create a database of optimal merging strategies.
As part of the third project, Zhao's research group will develop procedures for
resolving typical conflicts that occur as airplanes approach each other.
"We hope to determine the best maneuvers for a given scenario and provide a
whole family of these maneuvers that can be
used as a knowledge bank in an air traffic
control automation system," he says.
NASA's Center TRACON Automation
System (CTAS) is one such system. When
aircraft are projected to lose adequate separation, the program will display a list of possible solutions.
The controller can choose to follow the
program's recommendations or ignore
them. In either case, the controller knows

that any of the program's solutions would
safely resolve the conflict.
Controllers who used CTAS during its
initial test in Dallas were enthusiastic about
it and trusted its effectiveness, Zhao says.
The tests also showed that the system
helped increase the airport's landing rate by
40 percent.
That's because CTAS monitors the "big
picture," says Zhao. Currently, controllers
can view only the section of airspace that
they control and can't anticipate the needs
of aircraft approaching from outside that
area.
"The computer will, for example, recommend leaving a slot for another aircraft
which may not be on the section display
yet,'' he says.
Zhao also believes his research to be an
important tool for teaching interested students and helping them understand the difficulty inherent in the controller's job.
"It is important for students to have a
knowledge or overview of the air traffic control system,'' he says.
Moreover, he is confident that his work
will lead to advances that wouldn't otherwise be possible because of the risks involved in testing new procedures in actual
air traffic control situations.
"You cannot do these kinds of tests in
the real system,'' he says. "If you aren't sure,
you can't risk real airplanes." •
FOR MORE INFORMATION visit the project web site

at www.aem.umn.edu/ research/ atc.
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N THE OFFICE OF THE MAN WHO HELPED

introduce chemical engineering and materials
science to many industrial processes during
the 1970s and 1980s hangs a sign with quote
from Thomas Edison: "There's a better way to
do it - find it:'
Regents' Professor L.E. "Skip" Scriven has taken
Edison's challenge literally. Under his leadership over
the past 20 years, the University's coating process
fundamentals program has sparked worldwide scientific interest, advanced the technology of several
major companies, and reaffirmed the University's
leadership role in the fields of applied polymer science and chemical engineering.
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BY JIM MARTYKA

Scriven and colleagues study the behavior of certain coatings - their reactions to
various factors, the benefits of different application procedures, and the underlying
scientific principles.
In coating processes, thin layers of liquid
are deposited on a surface and then converted to a solid state by gelling, drying, or
curing. Different types of coatings have distinct uses, from the simple protective finish
on this page to the self-contained chemical
factory that produces a Polaroid instant
photo.
Coatings are found on products ranging
from file cabinets and automobiles (which
use electrostatic spray coating to make sure
the paint adheres only to the object) to beer
and soda cans (which use a polymeric coating to preserve flavor). Floppy disks, computer monitors, watches, transparencies,
adhesive tape, photographic film , compact
discs, and composites are among the other
common items that require coating. More
than 11 percent of all products are treated
with some type of coating. and annual sales
of coating-based products total more than
$5 trillion worldwide.
But the companies that use these coating
processes don't always have the time andre-

COATING PROCESS PIONEER: Regents' Professor
L.E. " Skip" Scriven examines a roll coating apparatus in the Coating Flows Laboratory.

sources to study why one process works and
another fails, or why one coating is affected
by a certain element whi le another isn't.
They simply want an improved product
quickly.
That's where the University researchers
step in, working to furthe r understand the
principles that underlie coating processes.
And although there is still much to learn,
experts now know much more than they did
before Scriven and his colleagues decided to
take on the task.
"When we started studying coating in

the early 1970s, there were maybe three or
four other professors in the world working
on topics related to liquid coating, and there
were no classes:· Scriven says. "It was virgin
territory. Nobody knew the fundamentals."
So Scriven set out to discover them. And
researchers and industrialists agree that he
was the key to building the coating process
fundamentals program.
"I wanted to find research topics that
were scientifically exciting and significant,
that were also technologically important:•
he says. "This was the perfect area:·
Scriven and a team of University researchers began to investigate the fundamentals of coating processes. News of their
efforts spread quickly, and soon companies
from around the world were sending researchers to work with Scriven. The first big
company to contact them was 3M, followed
shortly by Polaroid and Eastman Kodak. By
the early 1980s, interest in the University's
coating process fundamentals program
boomed.
"There was no program like it in the
world. There still isn't;' says Dean H. Ted
Davis, who worked closely with Scriven
while he was developing the program. ':And
it's all because Skip asked 'why:"
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Scriven says that companies came to the
University because of its reputation for excellence in research.
"Industrial researchers try something.
and it either works or it doesn't. They don't
have the luxury to take a minute and ask
'why.' We do. If you look at it and why it
doesn't work, you might find out how it
could."
ISCOVERING THOSE ANSWERS

requires an interdiscipli nary approach, says Scriven. "The research cuts all the way across
materials science and chemical
engineering. [encompassing] flow
processing, polymer and colloid materials
science, diffusional and reaction phenomena, phase transformation and microstructure development, materials properties and
their measurement.''
Scriven's principal coating process colleagues - associate professors Alon McCormick and Lorraine Francis - bring diverse expertise to the program. McCormick
specializes in structural and kinetic relations during aggregation, polymerization,
and adsorption, while Francis is an expert in
ceramic processing, coatings. microstructure, and electrical properties. They, along
with Scriven and professors Christopher
Macosko and William Gerberich, form the
core of the coating process fundamentals
program.
Research teams led by these five faculty
members are currently exploring a wide
range of coating process problems, including:
• alternatives to using solvents, which include toxins and pollutants, in coatings
• ways to avoid air entrainment, which occurs when a coating is applied too quickly
• methods to stop shrinkage, which occurs
during drying
• enhanced performance of microstructures within the coating. whatever their
purpose
• new application technologies that use
thinner coatings and apply them faster
Much of this research is conducted in
the University's Scanning Electron Microscopy facility and in the researchers' impressive high-technology laboratories in
Amundson Hall and Shepherd Laboratories.
In the Coating Flows Laboratory, for example, researchers apply coatings by machine, using various techniques such as cur-

26

FALL 1998

INVENTING T OMORROW

tain, slide, slot, and roll coating. Microscopes, cameras, and other devices regularly
monitor and record coating results. The lab
also includes high-speed video equipment,
fiber-optic illuminators, and other tools that
help researchers analyze the coatings.
"All of the equipment is designed with visualization in mind;' says lab director Wieslaw Suszynski, a research engineer who
helped design much of the high-tech equipment, some of which was built at the University. "If we can see it, it will help us solve
it.''
He says there is no better collection of
tools for studying coating processes than at
the University.
N ADDIT ION TO CONDUCTING RE-

search, Scriven and his colleagues
teach coating process fundamentals to
researchers from private companies as
well as to University students. Scriven
designed a course in coating process
fundamentals for engineering seniors and
first-year graduate students that is offered
every other spring.
"Graduate students and undergraduates
are the sine qua non of the coating process
fundamentals research program;· says Scriven. More than 130 graduate students, postdoctoral fellows, and industrial fellows have
participated in the program during the past
several years.
Scriven also teaches department-sponsored short courses for coating engineers at
the University and in Europe.

"The interest level in these courses is astounding;· says Phil Jensen, the program's
associate director. "We get inquiries from
engineers and companies all over the world.''
A biannual coating process fundamentals conference sponsored by the International Society of Coating Science and Technology has become a forum in which
researchers highlight recent discoveries and
new technologies. Since its inception in
1982, the three-day conference has become
the leading forum for coating process research. The most recent conference, held in
May 1998, spawned a host of innovative
ideas, many of which came from University
researchers.
The University's program is housed in
the Center for Interfacial Engineering, established in 1988 through a grant from the
National Science Foundation (NSF). The
center also offers programs in biointerfacial
engineering. polymer microstructures, and
surfactancy and self-assembly.
Bill Fuhr, the center's associate director
for technology transfer, says its main goal is
to share knowledge with industry.
"Scriven's program attracts more [industrial interaction] than any of the others;·
Fuhr says. "It has the highest level of corporate participation.''
Research grants fund more than half of
the center's $11 million budget. The NSF
provides another 20 percent, with the University and participating companies contributing equal parts of the remainder.
Although the center will lose its NSF
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funding next year (the foundation limits
fundjng for any group to a maximum of 11
years), Fuhr says revenue from the program's
booming popularity among corporations
will enable it to continue operating at full
capacity.
Most companies come to the center
looking for ways to improve their products
and processes. Although the University's
program isn't specifically geared toward
product development, it frequently spurs
creativity.
"We try to give the companies and their
researchers the basic principles, and often
that stimulates ideas;· he says.
The program is currently working with
more than 30 companies, including 3M,
DuPont, Eastman Kodak, Johnson & Johnson, Mobil Chemical, Xerox, Mead, and
Goodyear.
Shuzo Fuchigami, a process research lab
manager at 3M, says his company's relationship with the center has resulted in extraordinary developments.
"While the industrial engineers are looking at the practical things, we can collaborate with Scriven, who has provided a basic
understanding of the research;' he says.
"And that has led to some amazing advances:· Fuchigami began his association

with the program 20 years ago, when he was
with the Fuji Photo Film company.
Ed Cohen, a DuPont fellow who specializes in coating and drying, has known Scriven since the late 1970s.
"Skip was always theoretical, while we
were practical;' says Cohen, who also serves
as president of the International Society of
Coating Science and Technology. "We
checked and balanced each other and verified each other:·
Cohen also says Scriven's program remains important because it continues to
generate coating ideas. "He has turned a
black art into a scientific industrY:'
And it's a thriving field of inquiry. Engineers are constantly looking for new, more
efficient processes that will improve product quality.
PROGRAM BOASTS A NUMBER

of recent accomplishments, especially in the area of visualization.
Researchers have produced amazing photographs of flow coating
processes by using microscopes,
dyes, and hydrogen bubbles. They also improved the analysis of solidifying microstructures.
A team led by Gerberich and Scriven is

also developing techniques for using
nanoindentation - a highly sophisticated
process in which a tiny tip probes the surface of a coating to test its stress and resistance levels - on polymeric coatings. Gerberich and his students pioneered the use of
nanoindentation techniques on "hard"
metal, semiconductor, and ceramic coatings
three years ago.
But perhaps the program's greatest accomplishment is the number of research
centers it has inspired. Several universities
around the world have launched programs
in coating process fundamentals, a trend
that appears to be growing. Moreover, Scriven believes that the University's program
and the industry itself will continue to
thrive.
Despite all that he and the program have
already accomplished, Scriven's goals for the
future remain unchanged. "My goal, and our
goal as researchers, is to learn more, know
more, and be capable of more;· he says.
Having taken Edjson's challenge to heart,
Scriven knows there is a better way to do it,
and he's determined to find it. •
FOR MORE INFORMATION visit the Center for Interfacial Engineering web site at
www.cie.umn.edu.

In the Coating Flows Laboratory, researchers use cameras, microscopes, and other devices to monitor and
record the results of various curtain, slide, slot, and roll coating techniques. Here are two examples of recent
projects completed in the lab.
PATCH COATING (left): Resear che r s have recently
developed a patch-coating process for immobilizing viable, nongrowing E. coli bacteria between
thin layers of acrylate vinyl acetate. Using this
technique, biologists can study physiology in immobilized cells rather than suspended cells, avoiding the undesirable physiological changes that
occur when cells are suspended.
SLOT COATING (r ight): Researchers use visualization tools to examine the effectiveness of slot
coating processes. A video camera attached to a
precision microscope captures the hydrogen bubbles and green and red fluorescent dyes used to
trace the flow of a multi- layer coating applied to a
rotating backup roil. (The image has been digitally
enhanced to remove reflections.)
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S SOUTHBOUND TRAFFIC ON

A team of IT researchers is
exploring how soil blankets can
best prevent erosion on roadsides stripped of vegetation by
extensive highway construction.
by Melanie Evans

RAINMAKER: Associate Professor Bruce Wilson
(r ight) designed a r ain simulat or to test various
soil st abilizat ion blankets (above and opposite).
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Highway 169 kicked up a
screen of dust, the crew of University students dressed in yellow and green slickers bustled
beneath the 25-foot arms of a
rain simulator that sat poised
a giant metallic spider
under the bright summer sun.
"It's nothing like your average yard sprinkler:· says biosystems and agricultural engineering professor Bruce Wilson, who built
the bizarre apparatus that simulates Minnesota rainfall at the roadside test site.
Wilson, co-investigator David Biesboer,
graduate student Scott Benik, and scientist
Brad Hansen have weathered both artificial
rainstorms and a deluge of comments from
passing motorists during their study of specialized erosion-control products called soil
blankets. The results of the trial run- what
the team refers to as the "battle of the blankets" - could be seen on roadsides all
across Minnesota as early as next summer.
Working with a grant from the Minnesota Department of Transportation (MnDOT)
and the Local Road Research Board - a collection of county, municipal. and city transportation officials - Wilson and his colleagues will determine which blankets are
most efficient and cost-effective for Minnesota's climate.
MnDOT rolls out the soil blanketsbiodegradable mats made of natural products like wood or coconut - after completing construction projects on the state's
roads and highways.
Road construction strips the surrounding landscape of its natural erosion protection, plants. Artificial solutions like soil
blankets prevent excessive erosion by creating a temporary buffer between the loose
soil and the forces of wind and rain. As a soil
blanket biodegrades, seeds planted beneath
its surface grow, replacing lost vegetation
that held the soil in place.

"The heavier and thicker the blanket is,
the better it is at erosion control, but the
worse it is for establishing vegetation;· says
Biesboer, a professor of plant biology.
Although there are many types of soil
blankets on the market, MnDOT officials
wanted an independent study to test them
on Minnesota's soil using Minnesota seeds.
A successful product will reduce the
state's labor and planting costs. If a blanket
fails, the accelerated erosion will force dirt,
sand, and pollutants mixed in the soil to
slide rapidly into Minnesota's rivers. Too
much sediment clouds lakes and rivers,
blocking out the sunlight necessary to support fish and plant life.
"Sediment is the number one pollutant
in our river systems;· Wilson says.
Minnesota spends more than $480 million annually on construction projects. The
department of transportation spends an es-
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timated $12 million on erosion control, according to Dwayne Stenlund, the department's senior ecologist and a natural-resource specialist.
The state requires proposed construction projects to include a blueprint for erosion control if the construction will disturb
five or more acres of land. The blueprint
must be submitted to the Minnesota Pollution Control Agency for review.
Wilson and his colleagues launched the
project in November 1996 by testing 24 different blankets in a greenhouse to determine their compatibility with vegetation.
Several blankets were cut from the project
after greenhouse tests revealed that they
were too inflexible and dense to allow seeds
underneath them to survive.
The remaining blankets were sorted into
four classes. Benik classified the products
by the primary binding ingredient- straw,
coconut, aspen wood shavings, or bonded
fiber matrix (a liquid mix of organic glue
and wood fibers).
Wilson, Biesboer, Benik, and Hansen
spent the summers of 1997 and 1998 col-
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lecting data, testing roadside soil blankets
against Minnesota's tumultuous weather
patterns. After each rainfall, the scientists
collected samples of soil-runoff from each
blanket testing site.
But the group left nothing to chance.
This summer they established a second testing site, where blankets were doused repeatedly by the rain simulator while researchers
monitored the results.
The rain machine was Wilson's brainchild. He commissioned its construction
when he first arrived at the University.
By using the simulator, the crew could
control the volume and duration of the rainfall, making it easier to track the amount of
time it took for soil and water to run down
the hill. More importantly, the researchers
could measure how much soil the rain dislodged.
To ensure the project's validity, the rain
machine had to duplicate the physics of an
accurate rainfall, so Wilson carefully adjusted its output to match the velocity and size
of natural raindrops.
Although the team has yet to find an

end-all product, the data collected from
their field work will be available in summer
1999.
Biesboer's ideal product would be "a thin
blanket, flexible, lightweight, with a rather
loose mesh;' he says. His expertise as a plant
biologist is crucial to the state's goals for
erosion control - stopping runoff and reestablishing native vegetation along the
roadsides.
Using indigenous plants from growers
around the state increases the plants' survival rate and reduces the state's investment,
says Stenlund.
Minnesota's blend of terrain and temperatures requires a mix of seeds, he says. Investing in a combination of warm-weather
and cold-weather grasses minimizes costs
in the long run. If the grasses take hold and
prevail, it means less follow-up work- or
worse, replanting- is needed.
In addition, selecting local foliage complements Minnesota's natural beauty, Stenlund says.
"Many people think as long as it looks
green, it must be okaY:' he says. "They think
everything has to look like a golf course, but
a wild look is not an uncivilized look:'
Selecting local plants supports local
growers as well, a move that promotes Minnesota's economy. Stenlund orders various
seed mixes from a number of growers, depending on the construction project's location. Growers from surrounding states have
also benefited from the plan, contributing
their expertise to erosion projects along the
state's borders.
Researchers and transportation officials
across the United States are interested in
the team's results, says Stenlund. Most previous erosion-control tests only measured
the blanket's ability to hold down the soil,
not the product's success as an effective
transition to vegetation.
Wilson, Biesboer, and Benik have already
earned a research award from the Minnesota Erosion Control Association for their efforts. Their work is true field testing, says
Stenlund, because they used seeds native to
Minnesota and tested them in the state's climate, something never done previously. •
FOR MORE INFORMATION visit the biosystems and
agricultural engineering web site at

www.bae.umn.edu or the MnDOT web site at
www.dot.state.mn.us.
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RECONNAISSANCE

Inspired by insects and children's toys and supported with a $4.9 million federal grant,
researchers in the new Center for Distributed Robotics are developing a system of tiny robots
that use wireless communications to gather information and complete cooperative tasks.

NAN AGE OF INCREASED TERRORIST ACTIVITY,

when warfare not only occurs on the battlefield
but also in the urban landscapes and small towns,
University researchers are working to develop better, safer ways to survey dangerous environments.
Imagine a hostage rescue mission, in which
SWAT-team police put themselves at risk to help
civilians in danger. How can police determine the
number of hostages being held or where gunmen
lie in hiding? What if rescuers discover locked
doors or leaking chemical weapons?
Then again, visualize a hostage scenario in which rescuers toss palm-sized robots through a window or onto a
rooftop and the tiny robotic informants act as artificial
eyes and ears for the rescuers.
That's one practical application a team of IT researchers
envisions for its work in
progress, a system of small- and
medium-sized robots that use
wireless communication to
complete cooperative tasks.
The project is part of a
three-year, $4.9 million grant
from the Defense Advanced Research
Projects
Agency
BY
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JACOB

(DARPA), the central research arm of the defense department. The grant, which established a Center for Distributed Robotics in the Department of Computer Science
and Engineering, is one of the five largest ever awarded by
DARPA to the University.
Although the agency has funded 12 similar ventures
around the country, the University's interdisciplinary, collaborative approach to the problem is unique, says Associate Professor Nikolaos Papanikolopoulos, the project's
principal investigator. University researchers from three
departments are working with experts from three local
companies - Honeywell, MTS Systems, and Architecture
Technology Corporation - to complete the project.
These teams of University and corporate scientists are
designing a system of robots
that have the ability to detect
the presence of visual, physical,
and chemical dangers. The robots will then relay information
and take cooperative action
using a radio network and flexible interfaces.
According to Assistant Professor Richard Voyles, the form
and function of the robots will
be tailored to fit the defense deKAPSNER
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partment's surveillance needs -from urban warfare to global terrorism- substituting artificial for human intelligence to minimize
the risk of human injury.
Although the little robots will rove and roll about in an effort to
collect data, they'll sometimes remain stationary in order to detect
and absorb the stimuli of a setting, Voyles says. From nerve gas sniffers and cameras to intelligent sensors that can detect the presence
of human beings. the robots will have specialized devices to help
them carry out their preprogrammed missions.
HE SYSTEM'S CONCEPTUAL MODEL INVOLVES A

three-tiered hierarchy oflarge, midsized, and very small
robots. A large transport vehicle, or "shuttle," will provide the transportation and central communication for
the rest of the hierarchy. The shuttle, which won't be developed at the University, could be an armored tank or
helicopter that carries numerous midsized "rangers" to a strategic
destination. The smaller and less detectable four-wheeled rangers,
about 23 inches long, will be able to travel more than a mile to further disperse the smallest robots, or "scouts," using a pneumatic
launcher. The scouts, two-inch spheres weighing less than half a
pound, will be able to hop or roll another 300 feet into position. Acting as relays. the scouts will send messages routed through one another in an adaptive chain of command back to the rangers, perhaps
leap-frogging the information onto another intelligence hub.

Individually, scouts won't The smallest robots,
have a wide array of sensing
capability, so they'll have to
two-inch spheres weighing
be specialized for different
tasks, explains Voyles.
Equipped with sensors less than half a pound, will
like magnetometers, tiltmeters, and accelerometers, be equipped with sensors
the tiny scouts could enter a
minefield on a joint mission that can identify objects as
but have separate initiatives.
Some scouts would scatter to varied as people in a room
search for and locate explosives, while others would or heavy machinery in the
move in to confirm the original signal and send messages
countryside. A separate
to clear an area. Other groups
could then huddle together
over the mines as self-deto- biosensor will use coding
nators, clearing a path for
mechanisms to determine
military troops and vehicles.
Researchers are drawing
on existing technologies from if deadly chemicals are
other disciplines to create
their miniature reconnais- present.
sance robots.
In IT's Microtechnology
Laboratory. tiny microelectrical mechanical systems (MEMS) that
were originally designed for precision surgery and genetic testing
are being adapted for use in the scouts. Professor Dennis Polla, who
spent five years developing MEMS devices, is about one year away
from testing the adapted technology in the field.
Palla's team is creating three types of devices for use in the
scouts. The first is a motor used to move a miniature camera that
transmits live images. The second is a sensor that picks up tiny vibration levels to help identify objects as varied as people in a room
or heavy machinery in the countryside. The third, a molecular
recognition biosensor, will use coding mechanisms to determine if
deadly chemicals are present.
UT THE CHALLENGE OF SCALING DOWN COMPO-

nents like radio transmitters and terrain sensors to
meet DARPA's criterion for a two-inch scout creates
major challenges, says computer science professor
Maria Gini. For instance, space limitations require the
use of tiny batteries that may not power the scout for
long periods of time. Consequently. some robots may die after transmitting specific information.
However, says Papanikolopoulos, losing one of the small, inexpensive scouts is more desirable than abandoning a big, expensive
robot. "Instead of sending in a big. inflexible, expensive device, send
in a bunch of flexible, cheap robots to accomplish specific tasks."
Ideally, manufacturing costs as low as $100 per scout would
make it feasible to send hundreds of the tiny robots on "suicide missions" in minefields or other high-risk situations.
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"There's a big trend in DARPA to develop smaller devices," adds
Gini, and that's one reason the University is focusing on the scouts.
Researchers have developed two design concepts for the tiny
scout. The first is the Rolling Ball, a tennis ball-sized sphere that
uses battery-powered gear motors and an omnidirectional idler
caster to coast across smooth terrain.
The second, the spherical Grasshopper, is propelled by a flat
launching pad that springs from its base, allowing the scout to hop
three-foot distances up steps and over grass, rocks, and sand. Once
the Grasshopper lands, lettuce-like leaves called erecting paddles
spread out to stand the device upright and prepare it for another
jump.
"There are endless possibilities for some of this stuff," says Papanikolopoulos. "Personally, I view these [robots] as toys that can
make all of our lives easier."
T THE VERY LEAST, REAL TOYS SPARK THE

researchers' creativity. While brainstorming in
search of premier designs, the researchers took cues
from manufactured toys like the Squiggleball, a larger, simpler version of their motorized rolling ball.
And as researchers continue adapting and experimenting within the framework of artificial intelligence, colorful
Legos serve as their building blocks. Gini, who has used Legos in her
robotics research for years, now uses them to construct four- to sixinch plastic prototypes of the scouts.
The difficulty of fitting micromotors, batteries, computers, and
sensors into a sphere slightly larger than a golf ball isn't the only obstacle facing the team. Integrating these complex componentsfrom programs and intricate sensors to the structures themselves
- also poses a heady challenge. Gini, Papanikolopoulos, and Voyles
program the computers, but the constraints of dealing with tiny
CPUs mean they can't develop sophisticated programs.
"The challenge," says Gini, "is how to fit all of the instructions for
all of the robot's operations into a small amount of memory space."
To meet that challenge, she and her colleagues must prioritize.
"We ask, 'How important is communication among robots? Can
they get the job done communicating with each other only occasionally? Does [increased communication] help, and how much?"'
Such are the problems of establishing a cohesive hierarchy for robots communicating in a real situation, Papanikolopoulos explains.
"What is the framework for sending hundreds, or a million, tiny robots into action? You have to decide who is the decision-maker and
who is just the transmitter."
Robotics cooperation already exists, he notes. "Take NASA's
Pathfinder Mission to Mars. If big robots flunk out, then the whole
mission is lost. Smaller machines in greater numbers provide a safeguard. But anytime you increase the number of robots, the more
complicated the organizational framework and exchange of information becomes."
Because it is difficult to centralize massive communication networks, Papanikolopoulos says the team will start with a small number of robots - 30 or 40 - and will assign levels of hierarchy and
develop an order for evaluating robotic choices.
The team draws inspiration for its challenge from the insect

world. According to Gini, insects exemplify the role limited memory plays in programming the tiny computers for miniature robots.
"The idea is that, unlike humans, insects have very small brains and
very little memory,'' she says. "But they're very efficient in moving
around and doing the tasks they need to do." For instance, ants
mark their environments using a chemical substance to show where
they've been.
Yet integrating so many cutting-edge technologies and getting
them to work together in a self-contained unit make this project a
particularly big task, says Polla, who has contributed to several defense department projects at the University and as a private consultant.
Moreover, he says, microsensors, robots, and telecommunications are all new, untested technologies. For instance, he notes, researchers don't yet know ifbiosensors that can detect large doses of
anthrax can also sense miniscule amounts of the deadly nerve gas.
"It's high-risk, high-reward,'' he says. "But the potential benefits
are tremendous."
As the distributed robotics researchers strive to meet their goal,
they epitomize the network they're trying to create, working individually and collectively to accomplish a series of precise tasks, with
the common goal of helping humankind. •
FOR MORE INFORMATION visit the computer science and engineering web
site at www.cs.umn.edu or the DARPA web site at www.darpa.mil.
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Professor Emeritus Edward Anderson's system of lightweight, automated electric cars on elevated guideways Is projected to be faster and cheaper than
current transit alternatives. The system could revolutionize public transportation,
but its-advocates are having a difficult time getting the concept off the ground.
by dosh L. Dickey
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aster than a sluggish city bus,

more efficient than

a locomotive, able to leap rush hour traffic in a single trip: It's a taxi, it's a
1

's ... Personal Rapid Transit. Despite all its obvious advantages,

proponents of the innovative public transportation solution are having a
difficult time convincing politicians to make it a reality.

The brainchild of University mechanical
engineering professor emeritus Edward Anderson, PRT is touted as the public transportation system that will finally pry reluctant commuters from their precious cars without sacrificing their personal freedom.
The system will work like a personalized
monorail train. Small, lightweight, and entirely automated electric cars, each carrying
up to three passengers, move along a system
of slim, elevated guideways at 30 miles per
hour or more. Inside an elevated station,
commuters enter their destination into an
ATM-like machine that dispenses a magnetically coded ticket.
After waiting no more than three minutes for the next available car, the commuter then inserts the ticket into the car's
onboard computer, embarking upon a journey to any destination station along the
grid-like system.
Because the cars merge from the guideways to the off-line stations, the trip is always smooth, safe, and nonstop; cars wait
for passengers instead of vice-versa. Riders
on the system need not share a car with
strangers. Instead, they can choose to commute in privacy or share the fare with one or
two other commuters.
The system is available 24 hours a day, in
all types of weather. The narrow, inexpensive guideways can be installed almost anywhere, and the estimated fare for an unsubsidized system would compete with
conventional bus and light-rail systems.
But despite a plethora of promising features, Anderson's patented PRT system remains a futuristic fantasy - for now.
In 1983 the University of Minnesota

bankrolled the development of Anderson's
already ten-year-old concept. The University had even set aside money to explore the
possibility of installing a PRT system to
move students around the expansive Twin
Cities campus - money that has since
evaporated under a 1997 realignment of
Unjversity funds.
But the design lives on. Called Taxi 2000,
Anderson's vision of personalized mass
transit is far past its nascent stages. The
powerful computer program needed to run
the automated system is already operative
in Anderson's basement.
Cars run synchronously in a virtual
realm designed to carry passengers across
the portion of the Ohio River that divides
Cincinnati. The simulation program allows
Anderson to work on making time intervals
as efficient as possible; not one trip
throughout the virtual city takes more than
five minutes, and no passenger- even during peak times- waits more than three.

S

OME

PHYSICAL COMPO-

nents ofTaxi 2000 have been
developed as well. A cost-effective truss-track prototype
has been designed and built
by a local steel manufacturer, and the simple
design for the cars is ready for development.
The Raytheon Corporation, a Lexington,
Massachusetts, defense contractor better
known for its radar and sonar systems, so
liked Anderson's idea that it purchased the
patent. The company has spent more than
$40 million developing and testing its own
version, called PRT 2000, scheduled for testing in Rosemount, Illinois, just outside

Chicago.
"They knew they couldn't solve the problem of transportation in Chicago with more
roads and more conventional light-rail systems;· says Anderson. "So in the spring of
1989 they said, 'There's got to be a rocket
scientist out there with a new idea: We happened to meet with them a month later.
They were just ripe for it. They jumped at
the chance to work with our idea:·
As soon as next year, Raytheon hopes to
take the next step in deploying a PRT layout
design to service a conference center and
hotel complex at Rosemount near O'Hare
Airport. The five-kilometer layout, with its
eight stations and 45 cars, would carry up to
2,000 passengers per hour to and from the
Chicago Regional Transportation Authority's Blue Line rail transit station.
If the Rosemount project succeeds, the
city of SeaTac, Washington, says it will consider spending more than $300 million to
buy up to 265 cars and build 12 to 18 miles
of guideway, linking 40 hotels, parking lots,
and car-rental agencies in and around the
booming Seattle-Tacoma International Airport. Several other transportation authorities are keeping their eyes on the Raytheon
project as well.
Although Raytheon's plans are far along
- it already has three cars running smoothly along its test-track in Marlborough,
Massachusetts - modifications in Anderson's design have the company going in another direction.
"They made the track too big, too wide;·
Anderson says. In fact, besides the basic
concept of PRT itself, about the only thing
left in the Raytheon project that remains of
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the original design is the switching mechanism on the cars. Because the tracks need
no moving parts, they are simpler and less
expensive to build.
But Anderson is not giving up hope that
his design could work in places like the
Twin Cities, Cincinnati, and Denver. And he
has some outside support.
"If there was the political will and the
funding right now;· says Steve Anderson,
secretary of Citizens for Personal Rapid
Transit (CPRT), "it would be up and running
in two years. If there is an innovative solution for transit, we need to be exploring it,
because transit in America is in a pitiful
state:·
PRT IS A LOCAL GRASSroots organization that aims
to get PRT off the drawing
board in Minneapolis before
conventional light-rail plans
gobble up federal funding and precious
space.
"All the data shows that light-rail is a
crazy idea;· says Professor Anderson. "It almost seems that when government finally
gets behind something, it's absolutely the
wrong thing to do. Putting something else
on the streets isn't going to reduce congestion. You've got to go to a different level overhead is the only practical thing to do:·
Based on estimated costs of building and
operating a PRT system, he believes his design can more efficiently replace a proposed
light-rail system in Minneapolis' Hiawatha
corridor at little more than half the cost.
Hennepin County Commissioner Peter

C

McLaughlin, a staunch proponent of the
proposed light-rail system, says that more
than 24,000 riders would use the light-rail
system daily.
But Professor Anderson is unconvinced
that light-rail will do the job efficiently
enough to warrant its heavy price tag.
"Light-rail is about as energy-efficient as
each person driving their own Mack truck;'
he quips. He claims that light-rail's per-rider
energy efficiency is roughly equivalent to a
car getting about ten to 12 miles per gallon.
Preliminary estimates gauge that same quotient for PRT systems at or above 70 to 90
miles per gallon.
"What it amounts to is;· says Anderson,
"they always like to code their energy efficiency as if the light-rail vehicles were always full. But the nature of it is actually that
the daily load factors barely hover between
10 and 20 percent."
The federal government has already approved half of the $440 million needed for
the system; the other half will come from
state and local coffers.
"It's closer to inevitable than ever;· says
McLaughlin. "We're already poised and
ahead of the pack. To change gears now
would really set us back."
McLaughlin says he's seen the numbers
on PRT but doesn't see the new technology
as a viable option - at least not right now.
"The concern about it is that it would be
the first time out of the chute;· McLaughlin
says, "which presents an additional risk. The
LRT technology is tested, and we've already
approved the impact statement. Besides,
people don't like elevated trains."

Your Future?

energy use, and minimum
material use was really at
the bottom of what we were
trying to design. ' '
Professor Anderson believes it isn't public opinion that's holding PRT back, but
rather the massive light-rail industry itself.
"They say you can't be a 'real' big city until
you have light-rail;' he says. "More than $100
million a year is spent on light-rail lobbying
alone:·
And it was light-rail industries, he
muses, that fueled the drive to kill federal
PRT funding in the 70s, when the Nixon administration decided that public transit was
a local problem, not a federal one.
"The problem there is, many of the conventional light-rail people think PRT would
take away their business:· says Professor Anderson. "They'd have to get into it, or their
business would go to pot. And transportation is so big:·
Whoever is ultimately charged with the
task of improving public transportation
needs to think progressively, say members of
CPRT.
"People think the problems of today are
so unsolvable;' says Steve Anderson, "but in
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many cases I've found that the solutions are
very clear. You go to the politicians, and they
say there's no popular support for it. You go
to the people and they say, 'why aren't the
politicians doing something about it?"'
At a CPRT meeting held in Minneapolis
on October 6, more than 30 people - from
curious teenagers to seasoned engineers
and business owners - watched Professor
Anderson's cars run briskly around his automated computer simulation of a PRT station.
Local printing company owner David
Dillon believes in the importance of this
technology.
"We have here an opportunity to sell a
Minneapolis-developed project," Dillon
says. He also compares the use of technology like light rail to the wasteful practice of
importing raw materials that are indigenous
to the state. "We can compete with a homegrown invention to solve a worldwide problem."
Hopeful that the word on PRT gets out
before light-rail is a reality, members of
CPRT will not be ready to give up their cause
should the streetcars finally run.
"There's no reason PRT can't work with
light-rail or the bus system;· says Steve Anderson. "We'd like to take over the transit
corridors ourselves instead of light-rail. But
if light-rail is built, there are several areas
that would benefit from high-density lines
of PRT. And you can use this as a feeder for
LRT."
Which is exactly what the Raytheon
project hopes to accomplish in Rosemount
in the very near future.
''A single small system is worthwhile in
and of itself;' Steve Anderson continues.
"When you build off this system, there's a
multiplicative effect in how convenient it is.
It enhances the value of what you build."
HILE PROPONENTS

of PRT do their best
to educate the public about the revolutionary
concept,
Professor Anderson continues to improve
its technology, including the performance of
the lightweight Taxi 2000 system. Currently,
the cars can only travel just over 30 miles
per hour. Asynchronous control systems which would move the cars about the track
at irregular intervals - could allow the cars
to travel at speeds of up to 80 miles per hour.

FILE PHOTO

Increased speed could make PRT a more
viable option for such proposed sites as the
new airport in Denver, where more than 150
miles separate the airport from popular destinations like Glenwood Springs.
Right now, the problem isn't whether or
not PRT would work- it's whether or not
enough support for the system will be generated.
"''ve never heard anybody able to attack
anything on the technical side;· Steve Anderson says. "Once people know this is a
low-cost alternative, the rest of the battle
will win itself. The sooner we do it, the more
we would save, and the less congestion people would have to deal with:'

LIGHT RAIL: Taxi 2000 Is a cheaper, more efficient
alternative to traditional light rail systems like the
one pictured above.

Professor Anderson sees PRT as a small
solution to an even larger problem than just
traffic jams.
"We've got to design for a sustainable future: minimum land use, minimum energy
use, and minimum material use was really at
the bottom of what we were trying to design:· •
FOR MORE INFORMATION visit the Taxi 2000 web
site at www.tax/2000.com.
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Energized by the feat of racing in all 50 states,
Sharon and Carol Mordorski keep going and going and going...
BY JUDY WOODWARD
S NOT BECAUSE THE MOR-

dorski sisters are fast, although their
race times are entirely respectable
for their age group. It's not because
they're still competing in their forties when many of their Baby
Boomer peers have hung up their
athletic shoes for good. It's not even
that they are sisters.
No, what guarantees IT graduates
Sharon and Carol Mordorski a place in the
record books is sheer perseverance.
Sharon's event is the marathon. Carol's is
the triathlon. Each sister was the first
woman in her to sport to compete in at least
one race in every state in the nation. It's a
claim that few other American athletes can
make. Sharon and Carol know of only a
handful of other women who share their
achievements, and no other pair of sisters.
Sharon is currently working her way
through her third round of running at least
one marathon in each state. Her marathon
record now nears 300 races. And although
raising a five-year-old son has slowed 41year-old Carol down somewhat, she has still
completed 70 triathlons and 10 American
Birkebeiner ski races.
To put this activity in perspective, keep
in mind that the average marathoner is entitled to be proud of participating in one or
two events per year. Sharon Mordorski, now
46 years old, has run at least one of the grueling 26.2-mile races every month since Jan-
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Sharon and Carol Mordorski

uary 1985.
What's more, say both sisters, at least
part of the tenacity and endurance they display in their racing can be traced back to
some character lessons that they learned
during their years at the University.
"Getting through my freshmen year at
the U[niversity] was the toughest thing I've
ever done;· says Sharon, who earned degrees
in computer science and mathematics in
1978. As one of three women in a freshman
physics class of 150, she remembers the
loneliness of being a pioneering female stu-

dent in what was then an overwhelmingly
male field. She says she learned a valuable
lesson, one that can be applied to the heartbreaking middle leg of a race as well as to
the halls of academia.
"It made me realize the importance of
not giving up, because it does get betteror at least, you get used to it."
Carol, who earned a civil engineering degree in 1980, agrees. By succeeding at what
she calls "nontraditional, nontypical female
things" at the University, she developed confidence in herself and "faith in my ability to
do the endurance things. It's the same thing,
really, in athletics:·
The sisters grew up on St. Paul's East Side
and attended Johnson High. Although they
were from the first generation of their family to attend college, they remember their
family's unflagging support of their nontraditional career choices. Sharon recalls that
her participation in otherwise male-only situations started early. "I wanted to go duckhunting with my dad, but you had to take a
firearm-safety class first. I was the only girl
in the class, and my father said that I might
as well get used to it:' Carol, the only girl in
her high school drafting and electricity
classes, faced similar challenges.
Although neither sister was involved in
competitive athletics at the University, both
stayed fit by riding their antiquated bicycles
around campus. Of her student days. when
computer programs were still encoded on
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punch cards, Sharon says, "I was always running computer cards. I couldn't have imagined running 20 miles. A couple of times [in
college] I managed to run a mile at the gym
without stopping."
Their true athletic feats lay a couple of
years in the future. First, there were careers
to build. Sharon was working as a systems
analyst when she ran her first marathon in
1982. Meanwhile, Carol was living and working in what she labels a "social wasteland" in
Wausau, Wisconsin. In those years, she recalls, the prospects for a social life in
Wausau were fairly bleak. About the only
place in town where the boundaries between singles and married couples broke
down was at the local cross-country ski
club. Carol became an active member, and
in 1983 she entered her first Birkebeiner.
The long-distance Wisconsin ski race introduced her to a new way of life.
The Mordorskis are small women who
favor casual clothes and plain speaking,
who seem as if they'd feel far more comfortable running the final stretch of a long race
than analyzi ng it afterwards with an outsider. Like many accomplished athletes,
they're not particularly interested in investigating their own inner workings. What
makes Sharon Mordorski run? That question may intrigue others, but Mordorski
herself would rather just get on with the
race.
Nevertheless, even the laconic Mordorskis get a little excited when they remember their early races. Their voices rise
and overlap as they reminisce.
"I did that Bonne Bell lOK race:· says
Sharon.
"Then I signed up for my first Birkebeinadds Carol.
"There was that Bonne Bell sister-sister
team thing;· she continues. "I said, if you do
a Birkebeiner, then I'll do the Bonne Bell
with you:·
In the early years, there was some
crossover between their events, but eventually their different personalities made their
racing choices distinct.
Elder sister Sharon is intense and focused, single-minded in her concentration
on the unceasing training and preparation
necessary for marathon competition. She's
been known to joke that her weekday career
as a systems analyst is vital, chiefly as a
means of paying her race entrance fees. She's
also an expert scuba diver.
Well-organized Carol, on the other hand,

swims, runs, bikes, and cross-country skis,
with occasional forays into canoeing, downhill skiing, speedskating, and snowshoeing.
It's all part of the varying demands of
triathlon competition. She claims that her
three-in-one event, with its emphasis on a
diversity of skills, draws on the same personal characteristics that make her effective
in her professional life as a project manager
for the Metropolitan Council Environmental Services. She says, "In triathlon training,
you're always trying to balance different activities. Project management is like that,
too. I call project managers 'plate spinners."'

Sharon's event is the marathon.
Carol's is the triathlon. Each sister
was the first woman in her sport
to compete in at least one race in
every state in the nation.
It's a term that applies to triathletes as
well, in Carol's opinion. "I don't think I've
ever seen a disorganized triathlete:· she remarks. Triathletes, she notes, tend to be
drawn from the ranks of "attorneys, accountants, and engineers- people who are
organized and need to work on several levels." Comparing herself to her sister, Carol
says, "''m more diverse as a person [than
Sharon]. I couldn't keep going the way she
does. I need to take breaks."
Their training regimes reflect their differences as well. Sharon has a flxed schedule
and an unvarying route. "I run every other

day for upwards of 6.5 miles or around 70
minutes:· she notes. Her route takes her
around Lake Calhoun and Lake of the Isles
near her south Minneapolis home.
Carol, who lives in St. Paul says, "I get in
a little training wherever I can. For instance,
this week I biked on Tuesday and Wednesday. On Friday I lifted weights and ran four
miles:'
The sisters are quick to acknowledge
their differences, but a visitor is impressed
by their similarities. They share a Midwestern modesty, a tacit unwillingness- contradicted by the evidence of their achievements- to regard themselves as special.
When it comes to athletics, neither sister
will admit to being competitive by nature.
Or rather, says Sharon, "''d be competitive if
I were able to compete. We've got the competitive spirit, you could say, but not competitive body types." Adds Carol, "We've got
Porsche minds in Ford Escort bodies:·
Others may contend that athletes with
records like those of the Mordorski sisters
must have a bit more than spirit going for
them, but there's general agreement about
one area in which they never compete.
"We're more supportive for each other
than rivals;· says Carol. "Because Sharon is
several years older, she was my mentor when
we were growing up. Maybe that's why I
don't think it's important to beat her. Because our sports are different, we try to listen to each other and share in each other's
goals."
The Mordorski support team also inMORDORSKI continues on page 47
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After five decades, the class of 1948 comes home to celebrate
and finds its alma mater vastly different, yet remarkably unchanged.
BY

L

PAUL

IKE THOUSANDS OF VETERANS WHO CAME TO THE

University of Minnesota through the G.I. Bi!J at the end of
World War II, Thomas Thompson eschewed traditional
co!Jegiate activities like homecoming
to concentrate on his studies. So when
he learned that the 50-year reunion of the class of
1948 would coincide with the University's 1998
homecoming festivities, Thompson seized the opportunity to return to campus and celebrate.
"Most of us who were in school at that time
weren't typical students;· he explains. "A lot of us
were 30 or 35 years old. We wanted to get through
school in a hurry so we could get jobs, start families, and get on with our lives. Now I'm excited to
be back:'
Thompson wasn't alone in his enthusiasm.
Fifty-nine members of IT's class of 1948 attended
the homecoming reunion, filling their days with
activities, ranging from breakfasts at daybreak to
bonfires at dusk. Alumni toured campus, dined
with Dean H. Ted Davis, and cheered the Golden
Gophers to a thrilling. last-minute 19-18 victory
over Michigan State.
"They really packed a lot into the weekend;'
says Lawrence McGauley, who reigned over the
festivities as the University of Minnesota Alumni
Association golden homecoming king. "I was very
impressed:'
McGauley and the golden queen, home economics alumna Ella (Saggau) Starksen, donned cloaks and crowns
for the homecoming parade and other events throughout the weekend.
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"It was great fun sitting on the float and waving to the crowds in
the parade;· says McGauley. who earned his bachelor's degree in mechanical engineering in 1948. "I never dreamed I'd be a homecoming
king - not back then, and certainly not after all
these years."
Although he reveled in his role as golden
king, McGauley enjoyed reminiscing with old
friends even more. "''m one of those people who
loves to look back and go back;' he says. "Coming
back to campus fi!Jed me with the greatest feeling
of nostalgia:·
The campus tour brought back many fond
memories for McGauley and his classmates, who
mourned the loss of older buildings and marveled
at new construction.
"I was sad to see the old mechanical engineering building gone;· says McGauley. noting
that construction of the current mechanical engineering facility started during his senior year.
"Now that building - which is new ME to me is old ME to everybody else:· New mechanical engineering facilities will be built on the site of the
"old" electrical engineering building as soon as it
is demolished.
"The campus looks really beautiful;' says Barbara Polister, one of only 11 chemistry graduates
in 1948. "They're really doing a marvelous job of
preserving and upgrading many of the truly historic buildings:·
According to Polister, campus doesn't just look better. It smells
better, too.
"Smith Hall used to stink like you wouldn't believe;· she recalls
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with a smile. "If someone led you into the
building with a blindfold, you'd always know
exactly where you were because [the chemicals] smelled so bad:' A renovation in the
1980s replaced the original wood-andasphalt ventilation hoods with a state-ofthe-art stainless steel system. "Now that
awful smell is gone:·
And although computerized instrumentation has replaced much of the chemistry
equipment Polisler remembers, at least one
thing remains relatively low-tech. "They still
have two full-time glassblowers working in
the basement, and their setup looks like it
hasn't changed a bit since I was there:·
Throughout the weekend, Polister and
her classmates reminisced about the good
old days when Truman was president,
streetcars still ran between Minneapolis
and "the farm campus:· and tuition was just
$57 a quarter. But even the good old days
had their drawbacks.
"Those were the days of bobby sox and
saddle shoes:· says Polister. "Girls didn't
wear slacks, except in the winter- and
then only under our skirts while we were
outdoors:·
Moreover, she says, the rules for career
choices were just as rigid as the dress code.
"When I graduated I was offered a job doing
library research;' says Polister, who was
qualified for higher paying, more prestigious
work.
"When I questioned why I wasn't considered [for those positions]. the company told
me, 'We all know that you're going to get
married, start a family, and quit: That's what

women were expected to do."
But those barriers were already starting
to fall in the 1940s, she says. "Within a
decade there were many women working in
laboratory research:'
"Still;' says Polister, "the 1940s were an
exciting time to be on campus. Vets were returning from the war, and the University
was booming:·
That postwar boom -fueled by the G.I.
Bill -created some challenges for the University.
"They really had to struggle to deal with
all of the vets:· says Thompson, who earned
his degree in civil engineering. "Suddenly
there were thousands of additional students. Finding a place for us to stay and getting us registered was difficult:' Although

HOMECOMING ROYALTY: 1998 Golden Queen Ella
Starkson, Queen Jean Warner, King T.J. White, and
Golden King lawrence McGauley

the University built dozens of quonset huts
and other temporary buildings to house the
influx of new students, some students still
faced crowded classrooms and long lines.
"The campus was crowded with veterans
during those years:· says McGauley, but he
and others used long lines to their advantage. The line of graduates waiting outside
Memorial Stadium for the 1948 commencement exercises was so long that he and his
classmates - being engineers, after all calculated exactly how long they would have
to wait for their diplomas. "We figured out
that it would be more than two hours before
we got inside the door, so we went across
the street to Stub & Herb's for beer and
pretzels. Two hours later, we got back in line
without missing a thing!"
The past 50 years haven't dampened that
mischievous spirit. "Say what you will about
that new [alumni and visitor] center:· he
jokes. "The real gateway to the University is
Stub & Herb's."
Before the weekend ended, the class of
1948 was already talking about its next gettogether. "Fifty years is too long to wait for a
reunion," says Thompson. "This event was
absolutely first-class. We ought to do it
more often."
Planning for next year's reunion of the
class of 1949 is already underway. •
FOR MORE INFORMATION visit the ITAS web site at

www.it.umn.edu or contact Kristine Kosek at
612- 626- 8282 or kosek@ltdean.umn.edu.
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Although donors support scholarships for a variety of reasons,
their gifts further a common goal: easing students' financial
concerns and allowing them to expand their academic horizons.
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by Paul Sorenson

SCAR SCHOTT SPENT HIS CHILDHOOD ON A RURAL MINNESOTA FARM

without electricity. But in 1924, when his family installed a 32-volt power plant,
he had a jolt of inspiration that would transform his life. Fascinated by electrical
power and the possibilities it presented, Schott decided to study electrical engineering at the University of Minnesota. He earned his degree in 1934 and went on to found his
own company, the Schott Corporation, which developed power components for NASA space
missions, electronic gizmos, and supercomputers alike.
Schott was grateful to the University for
sparking his success.
"Going to the University made opportunities available to me that I would have
never had without an education:· he said in
an interview shortly before his death in May.
"I want to give something back to the University and ensure that other students have
the same opportunities I had:'
Toward that end, he established a scholarship fund in 1989 to aid electrical engineering students. Since its inception, the
Oscar Schott Scholarship Fund has helped
more than 50 IT students earn their degrees.
Schott's sons, Owen (Electrical '65) and
Wendell (Management '67), are carrying on
the family tradition. The brothers, who have
headed the Schott Corporation since their
father's retirement in 1978, attended a recent reception honoring scholarship recipients and donors. They have pledged to continue supporting the causes their father
held dear, including scholarships, the Schott
Professorship in Power Electronics and Systems, and the Solar Vehicle Project.
"My father lived and breathed engineering;· says Wendell. "A big part of why he established these scholarships was to see that
other students from rural areas got the help
they needed. It was important for him to
meet the students and talk with them face
to face:·
Schott's scholarships were among 107
awarded by IT to its undergraduates in 1998.
The scholarships- totaling $947,000provided an average award of $2,900 to each
of 326 recipients.

According to Peter Hudleston, IT's associate dean for student affairs, those scholarships have a tremendous impact on the lives
of students- easing financial concerns and
allowing them to expand their academic
horizons.
Electrical engineering senior Nathan
Woodcock says that receiving the Schott
scholarship means he no longer has to balance a 30-hour workweek with a 16-credit
courseload. "That leaves a lot more time for
studying;· he says.
"When you think about how many hours

of work it would take to equal the amount of
the scholarship, it really adds up;' adds computer engineering junior Benjamin Winstead, another Schott scholarsh ip recipient.
"Students tell me [the scholarship]
makes all the difference in the world," says
Ardis Nier, who helps fund a scholarship in
the name of her late husband, Regents' Professor Alfred O.C. Nier (Electrical Engineering '31, M.S. '33, Physics Ph.D. '36).
Widely regarded as the best physicist
ever to grace the University of Minnesota
campus, Nier determined the age of the

FAMILY TRADITION: Owen and Wendell Schott are
following in the philanthropic footsteps of their
late father, Oscar.
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Earth, performed a key experiment that determined that uranium-235 could be made
into an atomic bomb, measured the masses
of most of the elements on the periodic
table, and analyzed the atmosphere of Mars
during NASA's 1976 Viking mission to the
planet.
"I think it's really important for them to
know his storY:' says Ardis Nier. "Before he
was a physicist, AI was just a poor kid from
the West Side of St. Paul. Back then, he
could get through college on a shoestring.
You can't do that any more:·
junior Wade Fisher, who earned the 1998
Nier scholarship, says he knew about the
professor and his accomplishments, and enjoyed meeting Ardis Nier.
"She has a real feeling for what she is giving back to the students:· says Fisher. ''And it

was really nice to be able to put a face with
the name on the scholarship:'
Alumni and their families aren't the only
supporters of undergraduate scholarships.
Honeywell, 3M, Pillsbury, and a host of other
companies have established scholarships in
various IT disciplines.
According to spokeswoman Marj Bergstrom, Pillsbury scholarships are part of a
larger effort to foster close relationships
with the University and its students. The
company also supports research in chemical
engineering, food science, and other areas,
she says.
"Our scholarships are targeted at students who have done well and may be interested in the food industry;· says Bergstrom.
"Once the scholarships are awarded, we try
to follow up with the students and invite

them to tour our facilities and visit with our
engineers."
Chemical engineering senior Kristian
Lund says his Pillsbury scholarship allows
him to pursue research opportunities that
wouldn't have been possible otherwise. It
also allows him the time to serve as a coordinator for New Student Programs and to
volunteer in the University community.
Scholarships also play an important role
in attracting top students to IT's programs,
says Hudleston. One of those students,
chemical engineering senior Sonia Bobra,
says she chose IT in part because of its
scholarship programs.
"Scholarships have helped me stay motivated and focused on my studies without
having to worry so much about financial
concerns:· says Bobra, who received an IT
Merit Scholarship. "That was a major consideration:·
The combination of IT's top-notch programs and a full four-year scholarship made
the University junior Kristi Rudd's first
choice as well. 'Til graduate from the University loan-free;· says Rudd, who is taking
the opportunity to explore internships in a
broad range of mechanical engineering
fields. She hopes she and her fellow students
can return the favor someday by supporting
new scholarships .
Lund agrees. "One big advantage to
scholarships is that they create scholarship
givers;· he says. In addition, he hopes that
educating people about the impact of scholarships will encourage them to make a contribution. "Now that I know what a difference it makes, I'd like to go out and preach
to the world about how much better life is
for students who have scholarships."
According to Dean H. Ted Davis, enhancing scholarship opportunities for undergraduates is a top priority for the college.
"Scholarships are key to the quality of our
programs and to our continued success, and
private contributions make those scholarships possible;· says Davis. "Through their
generosity, donors help ensure that the college will flourish:'
For Nier, the rationale for supporting
scholarships is even simpler. "I can't think of
a better place to put your money," she says.
"Bright students deserve our support. It's an
investment in the future." •
FOR MORE INFORMATION contact the IT Development Office at 612- 624- 5537 or 1-800-587-3884 or
e- mail
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development@itdean.umn.edu.
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Where there's a will ...
There's an effective way to support charitable causes
ACH YEAR THOUSANDS

of individuals exercise
their right to stipulate the
final distribution of their
estates and designate
that a portion of their assets be used to support
~--· America's charitable organizations. Gifts by will have become an
integral part of the American philanthropic
tradition because they enable donors to
make significant contributions that may
not be possible during their lifetime.
How do you give a gift through your will
or estate? The first issue to consider is
whether to earmark your gift for a particular
department, program, or purpose, or to designate it as unrestricted - to be used where
it is needed most. If you wish to designate
your gift- even if you designate it as unrestricted- you must specify that wish in
your estate document. Following are samples of language you might use:
Unrestricted Bequests: I give, devise, and bequeath to the Institute of Technology, University of Minnesota Foundation, (sum or description ofproperty) which will be known as
the (name) Fund, the principal and income

Mordorski

continued from page 39

eludes their only brother, who is a musician
by avocation, and their bemused life partners. Sharon claims that she has "raised" her
boyfriend into an appreciation of and participation in her sport. Carol says that her
husband's demanding work schedule allows
him time to run occasionally but not to
train regularly.
Ask the sisters if they consider themselves role models for younger women, and
their responses are wary. After a moment of
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to be used for such purposes as the dean and
administrative body may determine.
Restricted Bequests (to be used only for
specific purposes, such as scholarships): I
give, devise, and bequeath to the Institute of
Technology, (department/program), (sum or
description ofproperty) which will be known
as the (name) Fund, the principal and income to be used for such purposes as the
dean (department head) may determine.
Sometimes changing circumstances
make it impossible, unnecessary, or unwise
to use restricted funds for the purposes to
which they were originally intended. If you
wish to make a gift that is narrowly restricted, we suggest that you include the following clause:

If, in the future, there is no longer a need for
funds as specified, the dean of the Institute of
Technology or the board oftrustees ofthe University of Minnesota Foundation may at its
discretion use the funds for the fulfillment of
such other objectives at the Institute of Technology as it may designate, keeping in mind
the objectives of the donor and keeping the
name of(name) linked with the distribution.

reflection, Sharon responds, "No, I don't
think so." But, she adds, "I try to encourage
women to get into physical fitness because
you really can do more than you think you
can:·
Carol is more willing to consider her influence on younger women. "''m considered
a resource [now]. People come to me for
training advice. I want to be a coach for
younger women."
If there were one message the sisters
would like to send to the couch potatoes of
the world, it's that events such as theirs are
not just for elite athletes. Anybody can-

Of course, your will is a legal document
and must be drafted specifically with your
needs and wishes in mind. To ensure that
your testamentary objectives are fulfilled,
you should have your will drafted by competent legal counsel.
FOR MORE INFORMATION contact the IT Development Office at 612-624-5537 or 1- 800- 587-3884 or
e-mail deve/opment@itdean.umn.edu.

and should - do something, believe the
Mordorskis. ':Any healthy person who can
swim without drowning;· says Carol matterof-factly, "can do a sprint-distance triathlon."
And if the benefits of good health and an
increased sense of well-being aren't enough
to get people off the couch, consider that
not many people can say as unselfconsciously (and truthfully) as Carol: "I like
being 41 and looking 33. I see [my athletic
effort] as a healthy part of my life:' •

INVENTING TOMORROW

FALL 1998

47

HISTORICAL

NOTES

FROM

THE

UNIVERSITY

ARCHIVES

Up, up, and away
Jean and jeanette Piccard soared into the stratosphere
N A COOL,

CLEAR

Michigan morning in
October 1934, Jean
and Jeanette Piccard
stepped inside the
pressurized, airtight
gondola of a balloon
named Century of
Progress and launched themselves into history, soaring to a record altitude of 57,979
feet.
The flight, piloted by Jeannette Piccard,
proved that humans could tolerate ascents
into the frigid stratosphere with gondolas
and balloons designed to withstand the low
pressures of the atmosphere's isothermal
layer. The technology, developed by Jean and
his twin brother, Auguste, laid the groundwork for manned space flights decades later.
Jean Piccard joined the University of
Minnesota faculty in 1936. He taught courses in stratospheric flight problems while
doing research and conducting many pioneering balloon flights . One of his first projects at the University was the construction

Jean and Jeanette Piccard in 1961
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of an unmanned hydrogen-filled transparent
cellophane balloon designed for ascents 10 to
14 miles into the stratosphere. (The balloon's
panels were held together by a revolutionary
product- adhesivecoated
cellophane
strips called Scotch
transparent tape.) The
balloon was launched
from Memorial Stadium
in 1936. It rose more
than 50,000 feet and
traveled nearly 600
miles, landing in a field
in Arkansas. He later devised the multipleballoon concept and in 1937 made the first
manned ascent utilizing multiple balloons.
Although Auguste remained in Switzerland, he and Jean continued to collaborate
throughout their careers. Their work led to
the development of a frost-resistant window
for high-altitude balloon gondolas and an
electronic system for emptying ballast bags.
Jean also experimented with plastic balloons and helped design the high-altitude
polyethylene balloons that the United States
Air Force used for manned flights of up to
100,000 feet.
Jeannette Piccard was at her husband's
side through it all. In a 1966 interview, she
described how she became involved in the
pioneering research. "My husband needed a
balloon pilot, so I went out and learned how
to pilot a balloon. I didn't have to be convinced. I don't know if it was his idea or my
idea or just spontaneous combustion. It was
something that was obvious, that's all."
With that, she became the first licensed
female balloonist in the world and the first
woman to ascend into the stratosphere. She
continued to collaborate with her husband
until his death in 1963, after which she be-

came a consultan t to NASA's manned
spacecraft division. A decade later, in 1974,
she gained notoriety as one of the first
women ordained as an Episcopalian priest.
She died in 1981.
This summer, Jean and Jeannette Piccard
were posthumously inducted into the International Space Hall of Fame in Alamagordo,
New Mexico, in recognition of their lifetime
achievements in aeronautics. Earlier this
year, their son, Donald, was recognized by
the National Aeronautic Association for his
work in establishing hot-air ballooning as a
serious sport in the 1960s.
Donald Piccard rode alongside his mother during several flights in the 1930s. In 1966
she described those flights and the wonder
and awe with which she and Jean approached their work: "When you fly a balloon you don't file a flight plan; you go where
the wind goes. You feel like part of the air.
You almost feel like part of eternity, and you
just float along:· •
- Paul Sorenson
FOR MORE INFORMATION visit the aerospace engineering web site at www.aem.umn.edu.
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