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s most of our readers already

know, this has been an extraor-
dinary semester for the School of
Engineering. Everyone is excited
about the new opportunities for the
future that have been made possible
by the 35 million dollar gift to the
School by Mr. Edmund Pratt, former
CEO of Pfizer, Inc. While the School
has always had a stellar group of fac-
ulty, students, and administrators, its
small budget has prevented it from
competing with the elite engineering
institutions in the country. With Mr.
Pratt’s generous donation, and hope
of more funds from the ongoing
Campaign for Duke, this year could
well mark the beginning of a meta-
morphosis of the School into some-
thing bigger and better. This change
has already begun symbolically with
the new name for the School, the
Edmund T. Pratt School of Engineer-
ing. In this issue, you can read all
about Mr. Pratt in our Alumni
Spotlight section.

This has also been a busy semes-
ter in terms of the many activities,
research and otherwise, which are
taking place. In this issue, we cover
some of these projects, beginning
with four in-depth articles showcas-
ing important research and activities
within each of the four engineering
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departments. The mechanical engi-
neering department has been busy
with many activities centered around
the construction and driving of auto-
mobiles, including the SAE car and
the Legends racing car. We show you
the incredible results of Dr. Nicolelis’
research, wherein electrodes
implanted in an animal’s brain enable
the animal to manipulate a robotic
arm simply by “thinking” about it.
There is also the research of Dr. Kro-
lik, investigating the use of signal and
array processing to investigate the
complex stochastic signals in multi-
path environments, such as the prop-
agation of sound waves in the ocean.

From there we take you on an
overview of some other interesting
developments in the School of Engi-
neering with five Feature articles. We
explain how Drs. Myers, Nightingale,
and McElhaney are continuing their
extensive research into the biome-
chanics of the head, neck, and spine,
ultimately leading to the formulation
of better airbag performance stan-
dards. Dr. Ybarra's trip to Turkey for
the 28th Annual Engineering Educa-
tion Symposium is covered as well.
We take a look at Laura Niklason’s
promising new method of arterial
growth in vitro as a way to replace
clogged blood vessels and combat
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From lower left to counter-clockwise:

Charles Lin, Sabrina Luo, Smita De, Roger Lin,
Emmanuel Chang, Amrith Ram, Charles Lee,
Chris Dyer, Michael Holub

artherosclerosis. We follow Dr.
Chilkoti’s research exploration into
the use of heat sensitive carriers to
selectively deliver drugs to certain
cells as a possible method of admin-
istering drugs to cancerous cells.

Finally, we exhibit two interest-
ing items in the DukEnginews sec-
tion. Dr. Wolf is developing and
testing a range of treatments for car-
diac fibrillation, the leading cause of
heart failure. Also, Dr. Ybarra has
received a grant from the NSF to start
a new program entitled the Duke-
NCSU Teaching Fellows in Elemen-

- tary Education Program.

We hope our readers will find the
articles in this issue a testament to
the dynamic and growing institution
that is the Duke University Pratt
School of Engineering.

Contact the DukEngineer:
How would you like to reach the
nation’s premiere engineers, insti-
tutions and corporations? The
DukEngineer is now accepting
sponsors for advertisement in the
Spring issue. For information con-
tact the DukEngineer, Duke Uni-
versity, Durham, NC 27708.
Office: (919) 684-6218.

Visit the DukEngineer
Online Website at

<http:/ /dukengineer.egr.duke.edu>.

Check it out and let us
know what you think.
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Kristina M. Johnson

t is my pleasure to write to you as

the new Dean of the School of Engi-
neering at Duke. As you know, my
predecessor, Dr. Earl Dowell served
Duke and the School of Engineering
with distinction for sixteen years.
During this time, Dr. Dowell and his
colleagues recruited thirty plus new
faculty to the School. These faculty
propelled Duke into the top twenty-
five US schools of engineering in
research productivity. The School also
built an endowment from less than
$1 million dollars to over fifty mil-
lion during the same time period. A
prestigious NSF Engineering
Research Center was established to
fundamentally change the way we
educate our undergraduate and grad-
uate students in Emerging Cardio-
vascular Technologies. These are just
three of the selected accomplishments
achieved by the School under Dean
Dowell’s strong leadership. We are
indeed fortunate to have Dr. Earl
Dowell, a member of the National
Academy of Engineering, returning
to our faculty. The 1998-1999 acade-
mic year closed with the retirement of
Associate Dean Marion Shepard, who
served the School for over thirty
years, with twenty-two years as Asso-
ciate Dean. In addition to ensuring
the School maintained its ABET
accreditation, Associate Dean Emer-
itus Shepard’s extraordinary ambas-
sadorship and work ethic set an
example for the entire School. I would
like to add my personal thanks and
congratulations on a job well done
to both of our former deans.

The School of Engineering
received an enormous boost this fall
with the magnificent gift by Mr.
Edmund T. Pratt, Jr., EE class of 47
and former Chairman and CEO of
Pfizer, Inc. Mr. Pratt’s $35 million gift

FROM THE DEAN

to the School is the second largest in
the history of Duke University, sec-
ond only to the original Duke endow-
ment of $40 million in 1924. In
recognition of Mr. Pratt’s generosity,
the School of Engineering was named
the Edmund T. Pratt, Jr. School of
Engineering at the December 3rd and
4th meeting of the Duke Board of
Trustees.

The Pratt School of Engineering
will build upon the excellence
achieved by Deans Dowell and Shep-
ard through planning for an expan-
sion of our faculty by over 25%
during the next five to seven years.
We will invest in the infrastructure
to support this expansion, which will
allow us to increase the faculty/stu-
dent ratio, providing an even more
personalized engineering education.
Together we will provide Duke Engi-
neering students with a pyramid of
skills to:

* address complex problems
by applying knowledge in depth
and breadth across engineering
disciplines;

® Jearn to work and lead teams of
individuals;

¢ develop persuasive oral and
written communication abilities; and

* internalize a strong sense
of engineering ethics.

The Pratt School is well into a
strategic planning process to deter-
mine how to invest our new
resources to maximize the impact of
this expansion on the quality of our
School and University. We will be
asking you for your ideas, thoughts
and support during this process.

Looking toward the future, this
fall we welcomed 281 new students
to the Edmund T. Pratt, Jr. School of

“...winners are
externally recognized

for their accomplish-

ments. Champions d
achieve greatness
through hard work,
dedication and com-
mitment in achieving
their personal best.”
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Engineering. The class of 2003 is the
fifth best recruiting class in the coun-
try, with mean SAT scores of 1440.
These students will attend Duke dur-
ing a time when our nation is expe-
riencing enormous prosperity and
facing tremendous global health,
social and environmental challenges.
Our goal is to provide our students
with the skills to engineer solutions to
these challenges, while leading
rewarding, productive and ethical
lives. To accomplish this goal, our fac-
ulty are dedicated to taking these
“winners” and turning them into
“champions”. The difference being
winners are externally recognized for
their accomplishments. Champions
achieve greatness through hard work,
dedication and commitment in
achieving their personal best. Our
students are indeed winners. Of the
first year students, 92% are ranked
in the upper 10% of their class. Our
faculty, administrative staff and
upperclass students will provide a
challenging academic environment
for transforming these winners into
champions.

With reference to our faculty,
[ am pleased to welcome the follow-
ing six new faculty members to the
School:

e Civil and Environmental Engi-
neering: John E. Dolbow, Assistant
Professor, is from Northwestern Uni-
versity where his research interests
lie in fracture mechanics and mesh-
less methods. Karl G. Linden, Assis-
tant Professor, is from Univ. of Cal.
Davis where his research included
water and wastewater disinfection
technologies; biological treatment
processes; high-solids anaerobic
digestion; municipal solid waste

treatment. Andrew J. Schuler, Assis-
tant Professor (Jan. 1, 2000) hails from
Univ. Cal. Berkeley where part of his
research covered biological waste-
water treatment processes, biochem-
istry of microbial storage products in
biological treatment systems and
effects of microbial storage treatment
systems.

¢ Electrical and Computer Engi-
neering: Steven Cummer, Assistant
Professor (Jan. 1, 2000) joins us from
Stanford where he focused on theo-
retical and applied electromagnetics,
signal image processing, inverse
problems, space science, and wire-
less antennas and propagation. Qing
Lui, Associate Professor, from the
Univ. of Ill. /Urbana-Champaign who

 is researching computational electro-

magnetic and acoustics; multidi-
mensional inverse methods for
electromagnetic and acoustic mea-
surements.

* Mechanical Engineering and
Materials Science: Dontcho V. Jelev,
Assistant Professor who originally
came to Duke from the Bulgarian
Academy of Sciences, has most
recently served as Assistant Research
Professor in MEMS, where his
research interests include cell motility,
cell adhesion and interactions of pep-
tides with membranes.

I'm excited about the future, and
look forward to meeting you at Duke
or when I am visiting your commu-
nity. Best regards for a productive,
successful and happy new year.

—Ktristina M. Johnson
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Phil Jones

11 T can say is WOW! The Pratt

School of Engineering is now
positioned to take a giant leap, thanks
to the generous gift from Edmund T.
Pratt, Jr. E’47, and the efforts of our
previous Deans, Earl H. Dowell and
Marion L. Shepard. The two ques-
tions that are of immediate concern
are in what direction(s) do we want to
go and how far can we leap?

In conjunction with the Trinity
College of Arts and Science, the Engi-
neering School is embarking on a
year-long strategic planning exercise
to come up with the answers.
The Engineering Strategic Plan Steer-
ing Committee has identified five
major areas for review, and
correspondingly, has created five
working groups consisting of faculty,
administrators, staff and students.
The five areas are: infrastructure,
faculty affairs, education innova-
tions/status, research trends/ prior-
ities, and partnerships. The charge
to the working groups is to conduct
a review, make recommendations
for improvement, and prioritize these
improvements.

I am the chairman of the educa-
tion innovations/status working
group, and thought an appropriate
topic for my first contribution to the
DukEngineer would be an overview
of the issues being explored by this
group. As a starting point for the
group, nine sub-areas have been iden-
tified for review by the group,
and the issues involved have been
couched in the form of questions.
The nine sub-areas identified are
as follows:

1. What are the developments
taking place in both undergraduate
and graduate education, and who are
the innovators?

2. Which of the areas identified
in 1 is Duke positioned to adopt,
and take a leadership role in?

3. What is the quality of the first
year engineering experience for our
students? What is the quality of our
senior year capstone design course?

4. How will distance learning and
multimedia teaching tools affect the
way we deliver our courses? Will the
engineering degree of the future be
a multi-university diploma drawing
on the talents of the best professors at
the “best” residential universities?

5. Should the School of Engi-
neering undergo a “Curriculum
2000” review in preparation
for ABET (Accreditation Board of
Engineering and Technology)?

6. Are we Y2K ABET prepared?
If not, what does each professor and
Department need to do?

7. What is the diversity of our
students? Is it appropriate? If not,
what can/should we do about it?

8. What are the strategies we can
employ to continue to recruit the best
undergraduate students?

9. What strategies should we
employ to attract the very best grad-
uate students to our program?

I would like to point out that the
above agenda constitutes a starting
point. Items for consideration are sub-
ject to change as the planning process
proceeds, and I welcome input from
all of our readers.

Because there is considerable
interplay between the issues to be
considered by several of the other
working groups, the recommenda-
tions coming out of the education
working group will have an impact
on other groups as well. For example,

FROM THE ASSOCIATE DEAN
Leaping Ahead

if we decide that a state-of-the-art
electronic learning studio is needed,
the working group on infrastructure
would be directly affected. Their
charge would be where do we put it?
In addition, there is an obvious over-
lap in many of the sub-areas identi-
fied above. The answer to 1 will most
likely influence what issues we focus
on in sub-areas 3 and 4.

Some of the questions asked are
rather straight forward and others
are not. For example, number 1 can
be answered by surveying peer insti-
tutions, and 6 and 7 can be evaluated
by comparing what we are doing
with what ABET expects. (ABET 2000
will be a topic of a future contribu-
tion). Other questions are quite open-
ended and speculative in nature. For
example, sub-area 4 requires a look
into the gazing ball and, based on
what the current trends are, a pre-
diction of what we expect to take
place over the next five to ten years.

When the recommendations of
all five working groups are in hand,
the Engineering Strategic Plan Steer-
ing Committee will meld them into a
working document that will serve as
the basis for Dean Johnson drafting
the School’s strategic plan. This will
undoubtedly be a formidable task.
However, based on the abilities of all
the people involved, I am confident
the School of Engineering will
develop a visionary plan that will
enhance our stature and carry us well
into the next millennium.
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dmund T. Pratt Jr’s $35 million

gift to the engineering school dur-
ing founder’s weekend in October
1999 demonstrates his confidence in
the school’s devotion to elevate its
reputation into the prominent ranks
of engineering schools. Mr. Pratt still
recalls the nascent days of the school.
Duke’s reputation during Pratt’s days
as a whole was not as well known as
the Ivy League institutions. A Navy
scholarship offered him an opportu-
nity to study electrical engineering
as an undergraduate during a period
of depression in the United States. In
light of these events, he believes
strongly that his preparation in solv-
ing complex problems analytically
and ability to rationalize and analyze
different cases led him to a successful
career and life.

His career after Duke led him to
study business at Wharton and then
eventually to IBM where his career
began in a sales position. Afterwards,
he joined Pfizer rising through the
ranks to eventually become chairman
and chief executive officer. Mr. Pratt
attributes Pfizer’s strong financial
growth to the company’s ability to
sustain a continual increase in its
research and development budget.

By the same token, Duke’s engi-
neering school, as he envisions, needs
to invest this gift to promote innova-
tion and academic achievement to
further the betterment of humanity.
The endowment of $35 million will
facilitate improvements to teaching
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Edmund T. Pratt, Jr., E 47

Edmund T. Pratt, Jr., E’47

and research quality of faculty, facil-
ities and technology. A top priority
for the school is the challenge to
increase the number of faculty to sup-
port new research projects. In addi-
tion, the gift will also exploit the full
potential of the school by increasing
undergraduate financial aid and
funding for graduate fellowships. An
emphasis to develop interdisciplinary
research projects between the med-
ical school and the engineering school
in addition to a fund for establishing
research projects with technology
firms in the Research Triangle Park
are also critical issues being
addressed to improve the school’s
reputation.

I had an exceptional opportunity
to sit down with him during the offi-
cial dedication of the Edmund T.
Pratt, Jr. School of Engineering. He
expressed the meaning and motiva-
tion behind his decision to endow the

by Jon Lam

school of engineering with $35 mil-
lion. He credits the persuasiveness of
President Keohane, Dean Johnson
and engineering faculty for his final
decision to donate such a large sum of
money. In addition, he illustrated
using his experience at Pfizer the
issues that confront the school.
During his tenure at Pfizer, his focus
on increasing the percentage
of research money out of the com-
pany’s entire budget was looked
upon unfavorably. Pfizer’s research
budget was minimal when compared
with other big pharmaceutical com-
panies. He pointed out that the
school’s critical mass is an integral
problem affecting its potential and
understands that giving entails giving
to a needy organization at the right
time. He has shown his philanthropy
to higher education in another major
gift to Long Island University whose
aim is to educate students primarily
from underprivileged backgrounds.
Mr. Pratt’s devotion to innovation at
Pfizer helped the company circum-
vent the company’s own problem
with critical mass. His hope is that
Duke’s leadership and its decisions
will further raise the expectations of
its faculty and students to place the
school’s reputation along with the
very best in the world.

Jon Lam is a senior double major
in EE/CPS.
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