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FROM THE EDITORS

The focus of this issue is technical research within
the School of Engineering. The Ultrasound program at
Duke is one of notable achievement. A brilliant group
of researchers and twenty years of experience have
brought about many accomplishments that have influenced the advancement of ultrasound technology. The
cover features a photograph of a color flow-mapping
of the heart done here at Duke Hospital and demonstrates only one of the many applications of ultrasound. A feature article on Duke's ultrasound research
elaborates on this and many other developments in the
field. Similar research successes are found in the other
engineering disciplines at Duke. In an effort to highlight these, we have included a new departmental
research section and an article on the laboratory facilities available.
Editorially, enthusiasm and creativity among our
staff members has led to many exciting changes that
we feel complement the magazine's content. Our greatest improvement is the switch to a full color cover. We
have also added some minor layout alterations that we
feel add to the aesthetics of the text. Business and
managerial changes have been implemented, resulting

in the addition of eight new advertisements. These new
policies and our efforts to standardize procedures aided
in the efficiency of publication and placed increased
financial responsibility on the editorial staff.
In this issue the studies of professors Bejan (ME),
McElhaney (BME), Melosh (CE) and Wang (EE) are included in our effort to increase the DukEngineers technical content. Another new feature is the Letter from
the Associate Editors, in which our overzealous cohorts
voice their frustrations, ulterior motivations, and general enthusiasm to YOU, the ever-eager readers.
Special highlights in this issue include an interesting twist on the interviewing process, a view of Dean
Dowell's daily activities, and a take-off on the "Girl of
the Month" section from the DukEngineer's 1960s
archives—keep in mind the gender of eighty percent
of the present editorial staff as you chuckle at this
feature! In addition, we've included a thorough examination of the tremendous accomplishments of Engineering in the Capital Campaign and its benefits to the
School. We are also pleased to honor this years' winners
of the Distinguished Alumni Awards as well as the
undergraduate recipients of alumni scholarships. Other
topics include recently revised Civil Engineering
requirements, the newly formed Duke Engineering
Council for Professional Development (DECPD) and a
feature on CE's Carmen Stubig who was selected to
participate in last summer's WISE program.
Our regular features still include an update on new
faculty in the Engineering School in "Have You Met?"
as well as Alumni Notes", "Lost in Space" and our
pictorial "The Way We Are/Were."
We would like to extend our most sincere thanks to
all who contributed to this issue of the DukEngineer.
Valuable input from the Alumni and Dean's Councils
this semester has been greatly appreciated, and we
encourage the further contributiuons from all alumni.
The cooperation and support of the Dean's Office,
faculty, printing services and the entire DukEngineer
staff have combined to create what we feel is an exceptional issue. And finally, our special thanks go to the
DukEngineer's Associate Editors, Jane, John, and Leslie
for their dedication and enthusiasm. The many hours
they devoted to their editorial tasks have made all the
difference.
Anita Mcllveen
Tracy Zierdt

FROM THE ASSOCIATE EDITORS

(Counter-Clockwise from the left) Leslie Prescott, Jane
McClellan, John Dex, and good 'ole What's His Name.
t's 4:00 AM. The three of us sit pondering The
DukEngineer—what it means, what it is, what it can
be. Our task is to put these t h o u g h t s into words
and express t h e m to our readers. Then we realize
something—it is 4:00 in the morning, and we are
sitting in The DukEngineer office. Why? Instead of asking
why, we should explain why.
Where do we start? Part of the reason for this predawn gathering is the deadline. Tomorrow the articles
(and this editors' note) go to press. We could have gone
to bed hours ago. But the magazine is our baby, and
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we couldn't let it go unpolished. What will our readers
think about this issue?
There's a certain a m o u n t of pride involved. We've
worked late into the night and argued over minute
points, but there's a great deal of satisfaction in our
end product. There's no grade on this assignment other
than the one we will bestow upon ourselves.
But it's not j u s t pride. This is fun. We've laughed alot
in between the work, and we've worked alot in between
the laughter. Yeah, we know it's corny, but we're editors.
We can write whatever we want.
The point to all of this is that we've found that there's
more to our Duke education t h a n j u s t solving problems, taking tests, and writing up labs. We've discovered
an outlet to express our individualities and display our
talents.
There are many such opportunities throughout the
Engineering school to get involved. The societies, ESG,
the Duke Engineering Council for Professional Development, and The DukEngineer thrive on s t u d e n t involvement. As well as an outlet for personal development,
these groups provide the connections to a deeper
understanding of your discipline, your education, and
the School of Engineering.
One benefit of these extra-curricular activities is getting to know the faculty and administration outside of
class. Many are remarkable individuals who will readily
share their knowledge, advice, and experience. By the
s a m e token, they value and are receptive to student
input. Our opinions do matter, and they listen.
This type of interaction and our work on The
DukEngineer have t a u g h t us something about ourselves
and our fellow engineers: the stereotypical engineer is
a lie. Unfortunately, many engineers believe t h a t lie.
They have convinced themselves t h a t they lack communication and creative skills. Considering the level
of group effort displayed by engineers, it is inane to
think t h a t we are anti-social and uncommunicative.
This is why we work on The DukEngineer. Our efforts
show t h a t Duke engineers are more than pencil-pushing, calculator-toting geeks. We have acknowledged
and begun to exercise certain skills in ourselves t h a t
will enable us to rise above this stereotype. We invite
all Duke engineers to do the s a m e .
J o h n Dex
J a n e McClellan
Leslie Prescott

I I

HVAC
Air Conditioning

» )

Heating
Ventilation
Boiler Plant
Energy Conservation

PLUMBING
Commercial Systems
Process Plant
Industrial Systems

ELECTRICAL
Co-Generation
Standby Power
t

.• '

' MM >

.

i

m\

Distribution
Lighting
Systems

II

1

1

I
SURVEYS
REPORTS
CONSULTATION
FEASIBILITY
DESIGN
SPECIFICATION
CONSTRUCTION ADMINISTRATION

WALTER MclLVEEN ASSOCIATES
MECHANICAL & ELECTRICAL
CONSULTING ENGINEERS
W % • Mtnu

195 WEST MAIN STREET
AVON, CONNECTICUT 06001
(203) 678-0230

FROM THE DEAN

The Dean's Page

ach year members of our faculty and student
body receive awards and honors which reflect
well on their accomplishments and the School.
This year is no exception and the full list would be long
indeed. To single out one such award may seem invidious, but I am compelled to do so by the distinct
honor which has been accorded one of our faculty.
Professor Robert Plonsey of our Department of Biomedical Engineering has been elected to the National
Academy of Engineering, the highest recognition that
can be offered by one's peers. Heartiest congratulations
indeed!
The Duke School of Engineering has played host this
year to two regional conferences of engineering students. In the fall, the Duke chapter of the Society of
Women Engineers hosted their counterparts from
throughout the Southeast. This spring the Society of
Black Engineers invited students from schools of engineering from Pennsylvania to South Carolina to attend
their regional conference on the Duke campus. Erin
Bryan, Terry Imiolek, Llevelyn Rhone, and Nicholas
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Thompson were among the student leaders who organized the conferences with skill and aplomb. They and
their colleagues did an outstanding job in welcoming
other students to enjoy the best of Duke hospitality.
I also call your attention to the photographs of engineering scholarship winners in this issue. These exemplary students stand out as scholars and leaders
among stiff competition in one of the nation's best
undergraduate student populations. We are fortunate
now to be in a position to reward the fine efforts of a
larger number of our students through scholarships
funded through endowments. For many years the J.A.
Jones Scholarship was the only one available strictly
for engineering students. Now, as a result of the endowment campaign for Arts and Sciences and Engineering, we have several new scholarships available. I
would like to recognize the donors of those scholarships as well and thank them for their most generous
support of Duke Engineering.
Earl H. Dowell
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TRANSOUCEZ

by Anita Mcllveen
tate of the art equipment and
a well established group of
Biomedical Engineers set the
foundation for Duke's outstanding
program in ultrasound. Now in its
twentieth year, the program is in the
process of researching color flow
mapping, three dimensional and
other innovative imaging techniques.
Ultrasound functions much like a
sonar system. In water, a sonar system has a transmitter that sends
bursts of sonic and ultrasonic waves
through a waterproof dome. The
sound waves travel through the
water and are reflected off objects of
varying acoustical impedances. The
echoes are then received by the
dome, and information about the
distance and density of the objects
encountered can then be processed
as the echo energy's time of return
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and strength of return are analyzed.
Real-time imaging displays the information constantly. The display
appears as a fan-shaped picture, the
brightest areas representing the
strongest echoes. In the display, the
distance of the image from the
source is proportional to the object's
true range from the dome.
An ultrasound device operates in
the same manner, transmitting
ultrasonic pulses into the body and
similarly receiving the echoes. This
non-invasive technique is desirable
in many exploratory procedures.
Unlike X-rays, it does not expose the
patient to ionizing radiation. It also
lessens the need for invasive procedures as a means for examining
internal structures in the body. It is
frequently used to observe fetal development, tumors, and specific
body organs. However, the pro-

cedure has a number of limitations.
Since sound waves are greatly attenuated in air, the contact between the
transducer and the skin must be
close so as not to distort the echoes.
Air contacted in the lungs and digestive tracts can also be detrimental to imaging. Nonetheless, the
techniques for ultrascanning the
body are successful and constantly
improving.
Dr. Fritz Thurstone began work in
ultrasound at Duke in 1967. Dr. Olaf
von Ramm completed his Ph.D. work
under Thurstone in 1973. Their revolutionary paper in two dimensional
B-mode ultrasound was a milestone
on the development of ultrasound
imaging systems. The subject of the
paper was phased-array, two-dimensional imaging. It was the first of its
kind to allow electronic steering and
focusing of the sound beam through
a sixty degree fan shaped sector.
The first phased-array ultrasound
machine, the Thaumoscan 1 (Tl)
was completed and put to use at
Duke in 1974.
Duke's continued developments
have brought ultrasound into a
whole new age. This technology has
gained importance as a diagnostic
tool in many medical specialties.
With its frequent use has come the
need for real-time scanning instrumentation. Devices of this kind produce images rapidly enough to view
the changes in dynamic body structures, such as the flow of blood
through arteries and veins or the
motion of the heart and its valves.
The techniques presently used to
accomplish this goal are limited
since only one image line can be
obtained for each transmitted pulse.
This process is limited by the speed
of sound waves travelling through
the tissue.
Many of the research projects currently underway at Duke's ultrasound laboratory center around a
revolutionary imaging technique
called Explososcan. Explososcan is
a parallel processing technique
allowing high speed ultrasound

Always One Step Ahead
imaging with linear phased arrays.
It simultaneously receives as many
as eight B- mode image lines per
transmitted pulse (see figure 1). The
higher speed data acquisition rates
facilitated by this technique greatly
advance the procedures commonly

determined by the direction and
velocity of the object relative to the
transmitted waves. The frequency
shift is proportional to the velocity
of the target and the angle of incidence. This relation is described by
the Doppler equation:

such as breast carcinomas, t u m o r s
in the pancreas and liver, and regions of interest in the heart. The
two techniques used for this type of
noise reduction are spatial compounding and frequency compounding. Spatial compounding is a meth-

in use. A greater n u m b e r of images
provide better image resolution with
the s a m e a m o u n t of sampling, and
real-time images can be taken over
large viewing areas. The Explososcan also allows greater noise reduction through integration and decreases the time required to form
the s a m e images. Thus, the s a m e
quality image is obtained in less
time and patient exposure to ultrasonic waves is reduced. Dr. Marc
Weinshenker recently completed his
Ph.D. work which investigated the
potential of this technique.
Other research within the ultrasound program utilizes the attributes of Explosocan. J o h n Allison,
a Ph.D. candidate, is working to improve spatial and temporal resolution of real-time, two-dimensional,
pulsed-Doppler flow images using
this technology. The basic principle
of this technique is t h a t of the
Doppler effect. Reflections of ultrasonic pulses off moving targets have
increased or decreased frequencies

fd = fo (2v/c) cos (theta)
where: fd = frequency shift
fo = transmitted frequency
v = velocity blood flow
c = velocity of sound in blood
theta = angle of incidence

od of averaging images acquired at
different transducer positions. Frequency compounding averages
images at different acoustic frequencies to reduce noise (see figure
2). The original speckle effect is
markedly reduced with progressively
increased compounding. Studies in
this area of ultrasound are aimed at
designing a phased-array imaging
system t h a t employs these compounding techniques in highly flexible formats. In this manner, needed
speckle reduction devices can potentially be adapted to existing
ultrasound systems for general use.
The developments in the ultrasound program at Duke have m a d e
a large impact in the field of ultrasonic technology. The d e p a r t m e n t
h a s grown over the years to provide
its brilliant researchers with the best
equipment and resources available,
making Duke an outstanding facility
in the field of ultrasound. •
Anita Mcllveen is a senior in Biomedical
Engineering.

With a differentiation between flowing objects by velocity and direction,
colors can be imparted to the display image representing the different velocities observed. Real-time
color flow mapping, as depicted on
the cover of this issue, is a valuable
diagnostic tool. For example, it can
provide information on the normal
and abnormal flow j e t s in cardiac
valves.
Dr. Gregg E. Trahey, a recent addition to the Duke faculty, is also conducting ultrasound research. He is
attempting to reduce speckle, a
noise p h e n o m e n a t h a t appears as a
random, grainy pattern superimposing ultrasonic images. Speckle obscures the visibility of many targets
of interest in ultrasonic imaging

Program in Technology
by Tom Romary

8

f British philosopher Francis
Bacon were enrolled in Trinity
College today, he would most
likely be taking some science and
engineering courses to supplement

I

his philosophy studies. Considered
to be the founder of the scientific
method, Bacon recognized the need
for a systematic methodology to
arrive at truths. He also believed in
the necessity of a global awareness
of the ideas of the times. With the
ever-increasing specialization of
humanity's efforts today, such an
awareness is becoming scarce. Fortunately, Duke University is addressing this problem of lop-sided thinking. The Program in Technology and
the Liberal Arts (TLA Program), established in 1984 by Dr. George
Pearsall, aims at redefining the liberal arts education. By incorporating
a traditional liberal arts program
with technology-based courses, TLA
is promoting a more complete education for Trinity students. By
Bacon's standards, the TLA program
may give students a more holistic,
and therefore truthful, way of thinking.
According to Dr. Pearsall, an education should "make one's culture
intelligible and foster a sense of
participation in the world around
one." Certainly, an education which
fails to address the basic principles
of technology and the problems inherent in its development cannot be
considered liberal. Technology is an
integral and growing part of modern
society, yet many students today are
shying away from it. This technological ignorance is the basis of the
Duke TLA program. An ignorance of
technology," says Pearsall, "can
result in a sense of awe and magic—
sometimes of anger and alienation—that interferes with rational
thought and decision-making." The
TLA program provides Trinity students with the opportunity to expand their awareness of their world

And the Liberal Arts
methods taught during the semester. While one semester of Calculus
is listed as a prerequisite, Dr. Garg
is quick to point out that over twothirds of Trinity's students have
satisfied this requirement by their
junior year.
Dr. Thomas' course presents both
computer languages and spoken
languages as fundamental structures of communication. The course
published work, To Engineer is Human: does not focus on teaching proThe Role of Failure in Successful Design, gramming languages to students,
as a text, Petroski focused on the but rather on the phenomenon of
value of failure in design synthesis. language and its basic, logical
He also presented the essence of the structure. Languages studied in the
engineering method—a thought course are English, Algol 68, BASIC
process new to most of those en- and Pascal.
rolled in CE 141.
The success of Dr. Petroski's
course perpetuated the TLA Program "An ignorance of technolinto the current semester with the ogy . . . can result in a sense
addition of three more courses. of awe and magic—someMechanical Engineering 166: A
Window to the Future: Forecasting times of anger and alienaTechniques," taught by Professor tion—that interferes with
Divendra Garg; Linguistics 120: rational thought and decision"Language, Computers, and Formal
Intelligence,"' taught by Associate making."
Professor Jean-Jacques Thomas;
and Public Policy Studies 264: "EvalStudents in Dr. Lipscomb's PPS
uating Medical Technologies from course investigate the economic and
Social Perspectives," taught by Asso- health impacts of technology upon
ciate Professor Joe Lipscomb, were society. Instruction also includes a
offered to students this spring. The review of the many political, legal,
apparent success of these courses and ethical issues inherent in the
will promote the TLA program and development of medical technolhelp to enhance technological ogies.
awareness among liberal arts stuAll four courses listed under the
dents at Duke.
TLA program thus far are proving to
Trinity students learn various be a well-placed first step towards
methods of forecasting, such as increasing technology awareness
exponential smoothing, curvilinear among liberal arts students. Of
regression, and econometric model- course, scientists and engineers are
ling in Dr. Garg's ME course. The not immune to closemindedness
main requirement is a term project either. Realizing this possibility, a
which incorporates the ideas and similar program has been devised

and rid themselves of this detrimental mindset.
The first TLA course was offered
last semester as CE 141: "Structural
Engineering in Perspective: the Science of Art and Obviating Failure."
Taught by Associate Professor Henry
J. Petroski, the course proved to be
an insightful exploration of the history of failure and success in engineering design. Using his recently

for science and engineering students who wish to expand their intellectual endeavors.
The Program in Science, Technology, and Human Values is designed
to do for technologically oriented
students what TLA does for liberal
arts majors: increase awareness. The
objective of both programs is to
reduce ignorance among students
concerning issues related to technology and human values and to
reveal the inseparability of the two
camps.
Several new courses will be added
to the TLA program next semester in
further development of truly liberal
thinking among students. TLA
courses will continue to focus on the
quantitative analysis and synthesis
associated with technology so as to
best accomplish this objective. "The
need to teach these subjects as part
of a liberal arts education," says Dr.
Pearsall, derives from the notion
that liberal education—in the sense
of liberating—should permit people
in a free society both to understand
the processes that make their freedom possible and to use that freedom constructively." The impact of
technology on life, according to
Pearsall, is as complicating as it is
supposed to be simplifying. For example, while nuclear power enables
people to have light after sunset, the
same technology has made the
notion of world obliteration a real
possibility. The TLA program will not
reveal solutions to such global problems, but it may produce students
who are more aware of them, and a
well-rounded knowledge of one's
society is a prerequisite towards
solving its problems. •
Tom Romary is a junior in Mechanical
Engineering.
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So this is what non-rejection letters look like! This is the letter you've
been waiting for all year, the one
you've checked your box for twice
daily and even once on Sundays
(just in case the postman forgot it
was his day off). Now the fun begins
cause you've got a PLANT TRIP.
It's the perfect excuse to skip
classes, fly to Fantastic City, USA,
have cocktails and an expensive
dinner with company executives,
relax in your luxury suite, take a late
night dip in the hotel Jacuzzi, and
enjoy a day of being "recruited" . . .
all on the company's tab. Jaunts like
this were the reason you only signed
up for two classes this semester
(plus of course every Senior's mandatory Beginning Golf class).
Maybe they've even made a decision to offer you a job. After all, you

didn't take many short trips for me
to lose patience with travelling. Airports have begun to remind me of
doctors' offices: your flight, like your
doctor, runs at least thirty minutes
behind schedule, and the waiting
area always kind of stinks.
When I arrived at my destination,
there was usually a company host
waiting to meet me. Invariably, they
asked, "How was your flight?" and
I would smile and respond with the
acceptable "Fine," conveniently not
mentioning the four connecting
flights I had to make or my overall
dislike of flying. The host would
then escort me to my hotel, filling
me in on our dinner arrangements
along the way.
I quickly learned that business
dinners are not all they're cracked
up to be. I think I'd rather eat the
Pits' mystery meat with a few close
friends than filet mignon with a
businessman . . . (well, almost). . . .
Anyway, carrying on conversations
with total strangers is just not one
WRONG! That's what I used to of my favorite pastimes.
think. After going on more than my
What is there to talk about? Well,
share of plant trips, complete with the obvious thing is the company.
wining, dining, and yes, even won- Hosts feel that dinner is the time to
derful job offers, I can honestly say, brag about all the non-work-related
"They're terrible." But maybe I activities which go with the job. Softshould explain.
ball teams and happy hours with
I've found it senseless to try to one's office-mates are two examples,
accomplish anything on the day but I can't help thinking these just
before a plant trip. Despite my val- aren't in the same league as campiant attempts to do homework or ing out for Duke basketball games
read ahead to compensate for the or spending Thursday nights in the
classes I would miss, I usually spent Hideaway. Young hosts, in particular,
most of the day psyching myself up like to warn you about the toughest
for the trip. I read the company liter- adjustment they made to work; only
ature and tried to come up with in- two weeks vacation per year. Then
telligent questions concerning they quickly try to give reassurance
stockholders issues, general indus- by saying, "But you'll get used to it."
try trends, or technological achieve- Very encouraging.
ments of the company. 1 tried out
Soon, neither of you really wants
various responses to the comments to talk about the Company any"So tell me about yourself," and more, so conversation turns to
"Why are you interested in our sports, weather, or Duke's beautiful
company?" Somehow, this seemed campus. Sometime in the evening,
to be the way to prepare. It's funny you find you've both been somethough, on the day of my interviews, where in common, so you play the
I always seemed to forget those pre- standard "No kidding? Do you
pared questions as well as my pack- know . . .?" game, which can last
aged responses, and I usually ended anywhere from 2-20 minutes, deup "winging it" most of the time.
pending on how many people each
But so much for preparation. With of you knows. When all else fails, you
bags packed and briefcase in hand, can always discuss how good (or
I would head for RDU ready to con- bad) the food, service, wine, or
quer the world. Unfortunately, it music is.
did dazzle that campus recruiter.
You were poised, well-groomed, open
and yet modest, witty and yet businesslike, and above all enthusiastic
and knowledgable about the company. And don't forget those impressive credentials—good grades
(but not too good), plenty of extracurricular activities, that REAL job
you had last summer . . . indeed,
how have you managed to juggle it
all? Must be those time management and organizational skills they
love to see!
It's time to chuckle at all those
liberal arts types who are using their
creative writing backgrounds just to
come up with career objectives. You,
on the other hand, are an engineer.
That means BIG BUCKS from day
one. But of course you're worth it. I
mean, you've suffered through four
years of working at school. At least
this last semester, you're finally
getting to take it easy and have
some fun travelling.

With stimulating conversations
such as these, plus appetizers,
salads, entrees, dessert, and afterdinner drinks or coffee, I never made
it back to my hotel until almost
midnight, whereupon my host
would smile and say "Meet you at
7:30 for breakfast!" Great. Praying
t h a t the front-desk operator
wouldn't forget my wake-up call, I'd
collapse in my not-so-luxurious
hotel bed with an overstuffed pillow
and cold, impersonal sheets for a
restless night of sleep.
6:30 AM is an ungodly hour. It's
the middle of the night if you ask
me. But regardless of what I think of
it, an early awakening is required on
a plant trip. "How did you sleep?"
seems to be the standard morning
greeting used by most hosts, and I
would usually manage to smile and
lie much like I do about flights.
Breakfast would resemble dinner,
but it was less filling and much
shorter.
Into the office by 8:30, I would
begin Round II of the plant trip. The
first and last stops of the day are in
personnel, where standard procedures and forms abound. Basically, all
paperwork regarding a prospective
employee originates and terminates
in personnel. This includes one's
general application, transcript, dossier (compliments of the Duke Placement Office), expense report, and
record of interviewers' comments.
The job of the personnel agent, in
addition to compiling paper, is to
act as commentator and reporter on
the day's activities. In the morning,
he or she would run down the
agenda prepared especially for me,
including names, titles, and times.
Some would also sketch out the bureaucratic pyramid of management
from CEO to my possible point of
entry—peon. Checking the clock to
keep me on schedule, he or she
would then send me on my way. Our
afternoon chat recapped the day
and perhaps covered benefits before
I was scooted off to catch another
exciting flight back to Durham.
In between these two personnel
meetings came the most difficult
and important parts of the whole
trip. Amid smiles, handshakes, introductions, and thank-yous, I was face
11
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Take an afternoon and
call a dozen equipment manufacturers.
Or take a few minutes and call Pi-Tech.
If you are like most fiber producers, spending valuable time talking
to many different equipment salesmen is something you cannot
afford to do. Even if you have narrowed your choices to one or two,
the time spent in comparative analysis adds up fast.

Pi-Tech, supplies the widest range of synthetic fiber
machinery and components of anyone in the industry.
FI-TECH has already done much of your job for you. We have
searched worldwide for the leading manufacturers of each type of
synthetic fiber machinery and components... .and have associated
ourselves with the most technically competent companies. We
supply an extensive variety of machinery and components... .and
your one call to us puts you in touch with the entire product line of
all these firms.
Full-service. Parts Inventory. Easy Communication. Thorough
knowledge of every aspect of synthetic fiber production. These
facts make FI-TECH the One-Call Answer to your equipment needs.

Fi-Tech, Inc.

H

501 RESEARCH ROAD
RICHMOND, VIRGINIA 23236-3090
804/794-9615 TELEX 82-7380
TELEFAX 804/794-9514

to face with employees of the company. Each of us wanted to both impress and learn about the other, and
yet none of us really knew how to go
about it. We found ourselves discussing the hypothetical scenerio of
my employment with the company.
How could we discern whether the
company and I could be mutually
pleased and satisfied with each
other's performance? Would I fit in?
Would the work be too hard? Too
easy? Too complicated? Too boring?

De

But I suppose these questions are ideal career doesn't exist. Or worse,
too abstract for straight answers. So I wondered if even a marginally satwe tried more conventional inquiries isfying job has my name on it. I felt
concerning the day-to-day nature of like I was on an emotional roilerthe job, my background, and general coaster which tossed me from a
characteristics of the industry. state of optimistic excitement to
Hopefully, these things would shed apathetic depression every few days.
light on the difficult decisions we Before now, I always thought that
would make about my employment. "harsh real world" jokes were just
And so, after a half dozen or so of that—jokes. I never imagined that
these discussions, a lovely business facing it could be this tough.
luncheon, and another great flight
Although it is totally against my
home, I would return to Duke men- conservative nature to stare security
tally and physically exhausted. Con- in the face and laugh, there is a part
fused, frustrated, and just plain of me which just wants to say, "Later
scared, I began to think that my dudes, I've got better things to do."
So here's the letter I wish I had the
guts to send:

a r Mr. Recruit,
er:
Thank you for vn

' «*«»info™ J : E « * ^ ^

Aftermu

y quest for j n n e r
KespectfuJjy Yours

Jane

Jane McClellan is a senior in Mechanical Engineering.
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Civil Engineering
Gets A Face Lift
by Ellie Torre
here's s o m e t h i n g new in
the Department of Civil and
Environmental Engineering,
and everyone is talking about it.
This year the d e p a r t m e n t revamped
its curriculum for undergraduate
instruction. While maintaining the
same basic course offerings, the allnew curriculum expands the Civil
Engineering student's opportunities
within the department, allowing him
or her to concentrate studies in one
of two major areas, mechanics and
structural engineering or water
resources and environmental engineering. The increased flexibility
allows the student a freedom of
choice not only in course selection,
but also in the major field of study,
even allowing one to double major
outside the department. This option
had been very difficult to exercise in
the past.
A serious problem has plagued
the Civil and Environmental Engineering Department at Duke in
recent years as fewer and fewer
s t u d e n t s have declared a CE major.
The department h a s always boasted
superior engineering students,
but the n u m b e r s have steadily
decreased, according to Dr. P. Aarne
Vesilind, Chairman of the Department. To identify the root of this
problem, the faculty solicited student input. Many cited the "rigid
course curriculum" as a deterrent to
majoring in civil engineering. They
said that they "have no electives"
and "can't take the courses" they
would like.

T

According to Dr. Vesilind, the CE
curriculum h a s been strict and conservative in the past in order to
provide the necessary requirements
for accreditation. The new curriculum reduces the rigidity of
14

Dr. P. Aarne Vesilind, Director of Undergraduate Studies of the Civil and
Environmental Engineering Department.
the course schedule while maintaining the proper accreditation
requirements. For accreditation,
the graduating student m u s t have
mastered courses covering problem
solving and design in concrete,
steel, f o u n d a t i o n s , e a r t h w o r k s ,
water resources, wastewater treatment, and transportation. The old
curriculum was designed to furnish
the student with at least one course
in each of the major subject areas,
while still providing him or her with
the room to fulfill University graduation requirements outside the
department. As a result of the large
n u m b e r of course requirements,
s t u d e n t s perceived the curriculum
as a much-too-rigid program of
study, even though comparable to
the curriculum of other engineering
departments. A bad reputation was
deep-set, and s o m e t h i n g had to
change.

The curriculum was revised to
provide depth of study along with
flexibility in course selection, while
still m e e t i n g t h e a c c r e d i t a t i o n
requirements. The result is an excellent one, as it includes more
electives to broaden the student's
decision-making opportunities and
allows the s t u d e n t to indulge in a
more specific major area of study.
According to Dr. Vesilind, it is
important, however, to be confident
t h a t a graduate bearing a degree in
civil engineering h a s been exposed
to all facets of the profession. The
curriculum therefore remains comprehensive enough to prepare the
s t u d e n t for the civil engineering
world beyond Science Drive.
Although the ability to double
major with the Department of Public
Policy Studies h a s always been available, according to Dr. Vesilind students found it difficult to begin

planning during their sophomore
year "in order to shoe-horn in all the
courses required to complete both
majors." The increased flexibility
of the new curriculum makes the
scheduling problem much easier for
the student, and there are even
plans to incorporate a bachelor's
degree in CE with an MBA from the
Fuqua School of Business, further
allowing the s t u d e n t to diversify his
or her studies.
Under the new curriculum, the
student is required to take the introductory math and physics courses
as prescribed in the old curriculum
a s well a s the standard University
writing course, introductory computer course, and the prescribed
humanities/social science courses.
The s t u d e n t is then offered seven
Civil Engineering electives of which
he or she m u s t choose five. These
courses cover the areas of study per
accreditation prerequisites. Depending on the five courses selected, the
student may choose an emphasis in
either environmental or in structural
engineering. If the s t u d e n t chooses
the environmental path, at least one
of the five courses m u s t still cover
structural engineering and vice
versa. The curriculum also requires

two civil engineering design electives recommended for the senior
year. The student's selection includes nine courses which fulfill
this requirement, and may incorporate these courses in his or her
emphasis.

The new curriculum has now been
implemented, and Vesilind reports
positive feedback from both students and faculty. One student, who
had dropped his civil engineering
major due to its restrictive curriculum, redeclared the major when he
discovered the flexibility of the new
program. "When s o m e t h i n g good
like that happens, it makes it all
worth it," Vesilind said. As awareness
of the new curriculum's features increases, the CE department hopes to
see an influx of students.
In order to maintain the effectiveness of the new curriculum, Duke's
chapter of Chi Epsilon, the national
Civil Engineering honor society, will
continue to provide its studentfaculty curriculum review at the end
of the semester. Through these sessions, the faculty receives s t u d e n t
reactions to the curriculum, and
s t u d e n t s learn a b o u t the organization and requirements necessary
to make changes. Hopefully, with
open communication lines available
through interaction of this type,
future necessities will be revealed
before they have the chance to
become severe detriments to the
School. •
Ellie Torre is a senior
Engineering.

in Civil
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DR. MELOSH
An Engineering Pioneer
in Finite Element Analysis
by Carmen Stubig
inite element analysis, a general analysis method for discretized models of engineering systems, is the most versatile
method for providing a numerical
solution to almost any continuum
mechanics problem. The finite element method involves imagining
that the system is cut into pieces,
generating a mathematical model
for each piece and mathematically
joining the pieces together to represent the system. Problems of
stress analysis have been successfully simulated by this method. The
method's versatility allows analysis
of any structure regardless of its
shape, loads, and boundary conditions. This analysis has also been
applied to problems of heat transfer,
fluid flow, and electric and magnetic
fields.
It was only thirty years ago that
finite element analysis was recognized as rigorously sound. One of
the pioneers in this field and a great
contributor to the rapid development of finite element method is Dr.
Robert J. Melosh, currently a professor of the Civil and Environmental Engineering Department at Duke
University. Dr. Melosh has been conducting research in the area of finite
element analysis since 1956. Among
his major contributions to the field
are the co-invention of the simplex
element model, development of the
first non-linear finite element code,
first direct derivation of stiffness
equations considering interpolation
functions, first monotonic convergence theorem for finite element
modelling, and design and development of first finite element computer code. He also developed 3-D solid
models and applications, the wavefront equation solving algorithm,

F
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the first general purpose finite element code, and the first comprehensive examination of manipulation
errors in finite element analysis. Dr.
Melosh's publications include more
than eighty papers and a book
"Finite Element Analysis of Engineering Systems". These contributions place Dr. Melosh a m o n g the
founders of finite element analysis.
Despite the success and wide applicability of this method, many
questions regarding its accuracy
still remain. Currently, Dr. Melosh
and his s t u d e n t s are working on the
development of tests to assess the
convergence of finite element models. Convergence, in this context,
implies reduction and control of the
error involved in the division of a
system into a finite n u m b e r of elements. As a result of a two-year research program, Dr. Melosh and Anil
Verma, a Ph.D. candidate, have recently written a paper entitled "numerical Tests for Assessing Finite
Element Model Convergence." In this
report, new requirements for finite
element model convergence are defined. Specifically, two numerical
tests, the Eigendata Test and the
Subdivisibility Test are proposed to
assess convergence of any finite
element model. According to Dr.
Melosh, these proposed tests are
mathematically stronger and more
general than existing tests. They
provide the analyst with the capability of ensuring t h a t the models
will lead to exact answers as the
number of analysis variables approaches infinity, and characterizes
the monotonicity and rate of convergence that associates with each
model.
As an extension of the concern for
accuracy in finite element analysis,
Dr. Melosh and his s t u d e n t s are also
working on bounding computerinduced round-off errors and bounding errors for estimates of stresses
and deflections at a point in the
structure. Furthermore, Dr. Melosh is
addressing the extension of convergence tests to e n c o m p a s s dynamic
and non-linear models.
When asked about the future of
finite element analysis, Dr. Melosh
expressed the t h o u g h t that in the
near future researchers will have the
technology to broaden the scope of

activity of the finite-element method. Currently, finite element analysis
is an industry in the United States
involving more than one billion
dollars of activity per year. The bulk
of this production is committed to
simulation of linear deterministic
systems. Dr. Melosh believes that
soon finite element analysis will not
only include deterministic but also
probabilistic systems, and that the
finite element method will not only

serve as a tool for analysis of engineering systems but also for their
design. Potentially, the m e t h o d
could support interdisciplinary a s
well a s single discipline system simulation. Dr. Melosh's research indic a t e s t h a t application of finite
element analysis and its further
developments will continue to be an
invaluable problem-solving tool. •
Carmen Stubig is a senior in Civil
Engineering.

Dr. Robert J. Melosh
Robert J. Melosh is a professor
in Duke University's Department
of Civil and Environmental Engineering. He obtained his BSCE at
Rensselaer Polytechnic Institute
in 1947 and his MSCE in 1951. He
earned his Ph.D. from the University of Washington.
Dr. Melosh began his career in
1948 by serving as senior architectural draftsman for Ebasco
Services in New York City. In 1949,
he became a Civil Engineer for
the Coast Guard, and shortly after
that he returned to Rensselaer as
a Civil Engineering instructor
('50-51). He went on to work for
the Boeing Airplane Company in
Seattle, Washington a s a struc-

tural dynamics engineer and later
went to Philco-Ford's Western Development Laboratory in Palo
Alto, California to supervise the
e n g i n e e r i n g m e c h a n i c s unit.
After spending two years a s Professor of Engineering Mechanics
and Civil Engineering at Virginia
Polytechnic Institute and State
University, Dr. Melosh returned to
Palo Alto a s Vice President and
Chief Scientist of MARC Analysis
Research Corporation. He became
Adjunct Professor at San J o s e
State University during this time
('77-78). Dr. Melosh b e c a m e Professor and Chairman of Duke's
Department of Civil and Environmental Engineering in 1978.
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Professor, Scientist, Philosopher
by W. John Dex, Jr.
r. Adrian Bejan, one of
the latest additions to the
Mechanical Engineering faculty addresses two types of problems in his research. A specialist in
thermodynamics, heat transfer, and
fluid mechanics, Dr. Bejan conducts
fundamental research in order to
develop emerging technologies. In
addition to these projects, which
open the door to the future, he
seeks to better define the field of
thermodynamics by investigating its
past.
Currently, Dr. Bejan supervises
three separate research projects: a
mathematical survey of air flow in
enclosures, a study of natural convection currents, and an investigation of the movement of liquids
in large diameter pipes. In each
of these experiments, Dr. Bejan
stresses the ideas of efficiency
and "maximum R.O.I."—return on
investment.
In the air flow project, one graduate student mathematically inves-

D

tigates the heat and mass transfer
caused by such movement. Considering the factors of buoyancy,
temperature, concentration of contaminants, and geometry of the
system, the researcher attempts to
develop a very basic model for what
Dr. Bejan terms "a fairly complex
transient flow." The model shape
is begun by the process of scale
analysis, or order of magnitude
theory, which Bejan touts as an efficient tool for the researcher. This
method requires only an understanding of the problem at hand,
"thinking, one page of notes, and a
pencil." Once established by the
researcher, this method can act as
a basic model to within "50 or 60
percent, at worst." Dr. Bejan stresses
this method over more precise numerical and experimental formulations due to its efficiency in both
monetary and time expenditures.
This dedication to low cost is
equally well-represented in an experiment investigating the mechan-

ics of natural convection currents.
Using a cardboard box and ice
sheets frozen in cookie pans in an
ordinary refrigerator, Dr. Bejan can
derive the basic information he
seeks. The simple apparatus consists of the ice suspended vertically
in the closed box, to which a catch
tray has been attached. From this
inexpensive set up, Bejan's small
investigative team can study melt
rate and the shape of the convection
currents by measuring the collected
melt water and by observing the
"fingerprint" of the convection current on the ice sheet itself. This
information, procured by the most
simple methods, represents practical data which members of the
refrigeration industry undoubtedly
will find useful.
Bejan's third laboratory project
concerns the study of liquid in large
diameter pipes, with emphasis on
the refluidization of crude oil in a
simulated pipeline. The viscosity
of crude increases with decreased
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temperature, causing the liquid to
lose some of its freeflowing characteristics. The project employs a
twelve-inch diameter pipe and a
heating device called a refrigeration
recirculator, which supplies a constant temperature in a fluid medium
circulated through a spiral heat
exchanger about the larger pipe.
Measurements are made of the turbulent flow caused by the convective
heating with particular emphasis
paid to the time constant for refluidization at various temperatures. Dr.
Bejan noted that this problem had
not previously been addressed in
this way, and he hopes that his findings in this fundamental research
will contribute to practical applications in the petroleum industry.
Although the cost of this experiment exceeds that of those previously mentioned, Dr. Bejan feels
that maximum R.O.I, has been
achieved because he discovered a
second use for the pipe/recirculator
apparatus in a similar study of frozen water in large diameter pipe.
In addition to his laboratory experiments, Dr. Bejan has begun a
slow but in-depth look into the history of thermodynamics by returning to the original sources envolumed at the Library of Congress in
Washington, D.C. Hoping to publish
a technical monograph aimed at
redefining thermodynamics due to
developments of the last twenty
years, Dr. Bejan found himself fascinated with the history of his field,
and now plans to publish a work
spanning a much longer period,
beginning with James Watt and the
invention of the steam engine. Bejan
sees modern developments in the
field as a natural progression of
what has been going on in the past
two hundred years. His philosophy
of teaching encompasses this idea,
and he seeks to convey this ideology
to his students and readers. Textbooks, he complains, have become
plagiaristic repeats of earlier publications in the field. Regarding the
staleness of current texts, Bejan
quips, "Thermodynamic theory has
flowed or been poured from one text
into the next like cheap wine, in
that, if you decant wine about thirty
or fourty times, it loses some of its
punch." For this reason, he returns

to the original sources, to give the sional types can exercise a variety of
theories more life and significance endeavors without being straightin the classroom.
jacketed into conformity, an enviUtilizing graphic aids such as the ronment that is instrumental to
accompanying chart on the early technological progress and intellecdevelopment of heat engines, Bejan tual advancement. •
plans to supplement his technical
John Dex is a sophomore in Electrical
monograph. This chart, which is but Engineering.
the beginning portion of a much
larger diagram, shows some of his
insights into technical development.
The first several years following the
invention were relatively stagnant,
due to Watt's outstanding patent,
but, as the chart shows, when the
patent expired, quick, linear developments followed. Bejan stressed
that this type of pattern is entirely
dependent on the political structure
of the free world at this time. Factors
such as the ability to own the means
of production (which is disallowed in
communist countries today), patent
laws protective of the inventor, and
Dr. Adrian Bejan
the ability to reap profits from invention all help to guide the graph of
technical development upward. Dr.
Dr. Adrian Bejan has been with
Bejan has inadequate data to disDuke's Mechanical Engineering
cuss the technological movement
Department since September
in the countries behind the Iron
1984. A native of Romania, he is
Curtain, but is assured that they lag
now an American citizen and refar behind the West in this area, and
sides in Durham with his wife. Dr.
suggests that this explains the
Bejan received his S.B. and S.M.
numerous incidents of industrial
degrees in Mechanical Engineerspying. A native of Romania, Dr.
ing at the Massachusetts Institute
Bejan has first-hand experience
of Technology in June 1972. He
under a government which enterstudied at MIT until February
tains an ideology of denial to the
1975 when he earned his Ph.D. in
individual. He stressed that he
Mechanical engineering.
wished not to make a political stateBejan remained at MIT as a lecment, but a descriptive one; that the
turer and research assistant for a
situation of the individual under
year and a half, at which time he
communism discourages creativity,
went to the University of Caliwhile the risk-taking, profit-seeking
fornia-Berkeley as a Fellow in the
environment of the free world proMiller Institute of Basic Research
motes it.
in Science, where he stayed until
August, 1978. He then assumed
Dr. Bejan believes his philosophy
the position of assistant professor
of the importance of a merger of
at the University of Colorado. In
technological ideas and intellectual
September, 1981, Dr. Bejan bepursuits resides in the university as
came an associate profesor at UC.
well. This atmosphere, he notes, has
He became a professor in Duke's
consistently been paired with inDepartment of Mechanical and
vention throughout history. Bejan
Materials Science in September,
found a parallel to his philosophy
1984.
in University president H. Keith H.
Brodie's inaugural speech and cites
Professor Bejan has published
it as an additional incentive in his
over one hundred books and artipresent endeavors, both in the labcles on various engineering
oratory and in his historical retopics including cryogenics, thersearch. Duke, he says, is a place
modynamics and heat transfer.
where freespirited, multidimen19

Excellence needs the right
environment.

We can create it.
KEWAUNEE
Scientific Equipment Corporation

Workstations for Professionals
For information, contact Howard Simmons, President, Technical Workstation Division, Lockhart, Texas. Phone 512/398-5294.

The Dynamic Life of a Dean
by Greg Janlcik
t's Tuesday, the fourth of February. A typical day for many
engineering s t u d e n t s and
faculty. Most move through the
usual routine of attending classes,
working on various assignments,
and running daily errands. However,
there is nothing typical about this or
any workday for Dean Earl H. Dowell.
If it had been Monday, Wednesday,
or Friday, Dean Dowell would have
come in early to teach his eight
o'clock class "Intermediate Dynamics" (ME 210). This morning he
began instead with a meeting with
an engineering student's parent, a
Duke alumnus, to discuss various
choices of classes for the student.
Next, he met with Dr. Alex Roland,
Professor of History, to listen to
a lecture given by the national
Science Foundation Director. Returning to his office, Dean Dowell conferred with Charles Pezeshki, a
graduate student with whom he is
cowriting a research paper.
While taking a moment to prepare
his notes for the following morning's
lecture in ME 210, Dean Dowell was
interrupted by Electrical Engineering Professor Phil Trickey, who
stopped by to deliver a copy of
the IEEE Spectrum, containing an
article by Duke Civil Engineering
Professor James Q. Wilson. As Dean
Dowell started to read the article, he
was again interrupted, this time by
a phone call. It was a lawyer investigating an aircraft accident case . He
had previously requested the Dean's
expert opinion regarding the possibility of flutter due to the aerodynamics of the aircraft.
This abrupt change of subjects
and people is not out of the ordinary
for Dean Dowell. To others it might
be frustrating, but he accepts the
distractions as part of the job. He
sighs, "It happens all the time.
Sometimes 1 start something, but
never get it finished."
Next on the agenda was a meeting
with Pat Skarulis, Vice Chancellor for
Information Systems. The meeting's
focus concerned upgrading compu-

I

tation facilities on campus and
utilizing the new AT&T computers.
Following the meeting, Dean Dowell
spoke with Laney Funderburk, Director of Alumni Affairs. Funderburk
asked Dean Dowell and his wife to be
travelling hosts for an Alumni Tour.
Just before lunch, he met with
Richard Patterson, president of
the north Carolina Biotechnology
Center. As part of the planning for
the Duke Center of Biochemical
Engineering, Dowell and Patterson
discussed Duke's ambitions in the
field.
One might think that the Dean of
the School of Engineering would
meet an important university official
for lunch at a nearby restaurant.
Quite the contrary, Dean Dowell
"brown-bags" every Tuesday with a
group of colleagues from the Math,
Physics, and Engineering departments. They call this the Chaos
Lunch" as each week they get together to talk about the dynamics
of non-linear systems—otherwise
known as chaos motion.
After lunch, Dean Dowell met with
a graduate student concerning
another joint research project.
Surprisingly, with all of his other
responsibilities, Dean Dowell is still

able to keep up with both his own
research and that of other faculty
members, by attending as many interdepartmental research seminars
as possible.
Clark Cahow, the acting Director
of Admissions, was next on the
Dean's list of appointments. They
discussed current admissions procedures regarding target numbers
and maintaining applicant quality.
Not surprisingly, next year's Freshman class promises to uphold the
Duke standard of excellence.
Following his conversation with
Cahow, Dean Dowell received an
unexpected visit from Edwin Jones,
a Dean's Council member and a
former member of the University
Board of Trustees. Although this was
an unscheduled interruption (most
of Dean Dowell's encounters are by
appointment only) he always tries to
accommodate visitors, especially if
they have a problem.
Later, Melissa Mills, a member of
the Provost's staff, arrived to discuss
staff promotions. Finally, it was time
for Dean Dowell's last appointment
with Dr. Craig Casey, Chairman of
the Electrical Engineering Department. They got together to talk
about the budget and faculty recruitment for the EE department.
At 4:30, instead of winding up
the day and heading for home, he
attended a computer class designed
for engineering faculty. An hour and
a half later, his day was still not
over. Instead of going home, he was
headed to a friend's housewarming
party with his wife, and hoped to
catch the Unc-Qeorgia Tech basketball game on television after that (as
expected, Dean Dowell is an avid
basketball fan).
Reflecting on his job, Dean Dowell
concluded, "Each day is a little
different. I spend most of my time
talking to people—I'm a people
oriented person." He certainly lives
up to that statement, as this day's
schedule attests. •
Greg Janicik is a sophomore in Biomedical and Electrical Engineering.
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DUKE AUTOMATED COMPUTER VISION INSPECTION ARCHITECTURE
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RESEARCH
IN ROBOTICS SYSTEMS
by Charles Grandy
here is ever-growing pressure
today for researchers to be
the forerunners of tomorrow's
high technology. This feeling is
certainly present in the field of
electrical engineering, where the
today's standards quickly become
obsolete. Keeping up with state of
the art technology requires innovation and large amounts of money;
leadership in high technology demands both these requirements as
well as a keen insight into future
visions.

T
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Robotics is one of the most visible
areas under rapid advancement.
This technology e n c o m p a s s e s
aspects of both electrical engineering and computer science. Throughout the years, imaginations have
soared thinking about robotics,
perhaps envisioning a day when
machines that can imitate the
actions of human beings become so
life-like that they will be able to
think and act similarly. Although no
such machine exists, this scientific
ideal encourages those in research

to continue develoments in this
field.
Sensing a need for a program
in robotics, the department of
Electrical Engineering at Duke
University created a research and
educational program in Machine
Intelligence and Robotics (MIR) in
1980. The program has been chaired
since its inception by Dr. Paul Wang,
Professor of Electrical Engineering.
An initial obstacle in establishing
the MIR program is the cost involved. A single piece of robotic

equipment may cost $25,000 or
more due to the highly sophisticated
nature of the equipment as well as
the limited quantity produced. The
development of leading technology
in the area of robotics is, as Dr. Wang
states, "a matter of national pride."
Yet, a paradox exists in that while
the nation and many companies
have much to gain from the use of
robotics, they are often hesitant to
fund critical research in the area.
Thus, Dr. Wang and the Dean's office
spend a considerable amount of
time convincing companies of the
practicality of his research.
Companies such as Lord Corporation, under the leadership of Jack
Rebman, have helped create an
environment in which business
works closely with academia, an
environment crucial for breeding
advanced technology. In fact, by
working with business and government, the MIR group is now using
nearly a quarter of a million dollars
worth of equipment useful in a wide
variety of research.
Currently, Dr. Wang is overseeing
the work of three graduate and nine
senior students who are combining
their efforts to work on three separate projects. Though the projects
differ in specific topic, they are tied
together by their emphasis on the
use of robotics and other advanced
machines.
Graduate student Mitsura Sakuma
is studying highly sensitive tactile
sensors with Jack Rebman of Lord
Corporation. The emphasis of this
particular research consists of
developing an algorithm for earlydetection of slippage, which would
allow robots to sense when an
object is slipping from its gripper.
Having sensed the object slipping,
a robot would then be able to regain
a better grasp of the object.
In another project, graduate student Suzanne Moon is working on
technically advanced research dealing with artificial intelligence. Her
research is aimed at developing a
system which would allow robots to
interact autonomously with their
environments. She uses artificial
intelligence to analyze robotic
sensor data and generate robot
movements based on high level
instructions.

The third project under the direction of Dr. Wang is titled Automatic
Visual Inspection and is being
addressed by graduate student
David Sollberger. It concentrates on
the development of a system to inspect a detailed piece of equipment
called a microwave tube. By integrating different systems such as
the GE "Optomation II Intelligent
Vision System," a robotic arm, the
MV8000 computer, and the IBM
Personal Computer, the researchers
hope to develop an improved methodology in inspecting microwave
tubes while also improving on tube
technology.
A microwave tube, known technically as a Travelling Wave Tube
(TWT), is a high power device that
serves as the main radio-frequency
power source for radar, communication networks and electronic warfare
systems. A TWT generates standing
waves which bounce off an object
and return to a separate receiver.
Typically, there are approximately
250 different types of components
which make up a TWT, numbering
about 1500 total. Each individual
component must meet stringent dimensional tolerance levels, normally
on the order of plus or minus one
one-thousandth of an inch (although in some cases the required
tolerances are plus or minus five
ten-thousandths of an inch).
At the present time, the cost of a
travelling wave tube is anywhere
from $20,000 to $80,000 and
accounts for forty to sixty percent of
the total cost of most advanced
radar and electronic countermeasure systems. The major reason
for the high prices is not that the
components are expensive, but due
to the fact that TWT manufacturing
is a highly labor-intensive process
which requires many hours of work
by skilled technicians. Although
there is some automation in different plants, skilled technicians
perform much personal assembly,
packaging, and testing; leading in
some instances to critical human
error. As David Sollberger states, A
single part that does not meet its
specifications within a TWT could
have a catastrophic effect, causing
the microwave tube to melt beyond
repair."

By performing research on robotics with the specific intention of
extending technology applicable to
the production of microwave tubes,
Dr. Wang and his research group are
looking to improve existing processes while attempting to reduce cost,
increase production, and increase
safety, nathan Butler of Microwave
Laboratories Inc. writes, "The application of such technology could
lead to a ten-fold increase in production volume, with an attending increase in quality control, reliability
and with price reduction for some
application from tens of thousands
dollars per unit to a few thousand
dollars ($2,000-$4,000) per unit."
The main focus of the research is
to develop a system using robotics
which will perform automatic visual
inspection, eliminating the human
error involved in the process. As late
as the early 1980s, the United States
had a clear advantage in the production of microwave tubes. More
recently however, the Japanese
have been able to surpass the
United States in production of TWTs
through application of robotics,
computer technology, and automatic visual inspections. For the
United States to regain its leadership
position, it is essential that these
types of innovations be developed.
Visual inspection is the process by
which a given part is checked to
determine whether it meets certain
quality standards. Such standards
might include the number of holes
in a part, as well as their spacing,
circumference, and depth. If each
standard is met, then the part can
be used in production; if not, the
part must either be fixed to meet
such standards or removed from
production. Often, because of time
constraints, only a certain percentage of the parts is inspected
with conclusions about the quality
of all the parts being reached according to probability techniques.
Human error and the limitations of
a small inspection sample result in
a certain anticipated failure rate.
However, by using automated visual
inspection in which robots and computers do all inspection work, the
research group anticipates a higher
success rate for two reasons: inspection costs and time may be
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ngineers and scientists never stop
learning. It's the very nature of
our fast-moving profession. At MITRE
you'll find an environment to do what
you do best, and to learn from others
every day. Sixty percent of our technical
staff hold advanced degrees and many
publish, teach and are leaders in their
professional organizations.

The MITRE Corporation was established 25 years ago at
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MITRE
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reduced to allow for 100% inspection of parts, and the problems
associated with human fatigue will
be eliminated.
The goal of elimination of human
error can be accomplished by using
robots integrated with computers
to make detailed measurements of
each part, sort the parts according
to specifications, and record which
parts are good or bad. The main
piece of equipment used in the
process developed by Dr. Wang's
team is General Electric's "Optomation II Intelligent Vision System."
Although the vision system can be
used alone, by interfacing it with
other computers and robots it can
be used to inspect a given part,
determining within microseconds
whether or not the part meets
specifications.
The vision system can be characterized by three general processes:
video processing, image processing,
and decision processing. Visual inspection first begins when an object
is placed beneath a charge injected
device (CID) camera. The camera
is made up of a matrix of photosensitive cells called pixels, which
capture the image of the object. The
more pixels used in the process, the
higher the resolution of the image.
Once the image is captured, the
coordinates of the image are redefined so that the image is characterized by 932 x 752 pixels (as
opposed to approximately 400 x 300
for a regular sized television).
The image is then transferred to
the video processing section of the
visual system. Within this portion,
the video data generated by the CID
is characterized by a threshold value
input by the user and the image is
generated, stored, and displayed. In
the image processing section of the
visual system, corner points of the
image are found and stored. Other
points of the image are neglected,
thus increasing the speed of processing. A feature database is created
which includes parameters such as
area and perimeter of the image.
Only in the decision processing
section of the vision system can the
user exercise control. Here, algorithms are supplied by the user to
determine more data about the object. When all of the data has been

Dr. Paul Wang, Professor of Electrical Engineering, graduated
with a BSEE degree from national
Taiwan University, China in 1958;
an MSEE degree from the University of new Brunswick, Canada in
1963; and a Ph.D. degree from
Ohio State University U.S.A. in
1965. In 1968, Dr. Wang joined
Duke University as an Assistant
compiled, a decision about what to
do with the object is made.
A general outline of the processes
involved can be described. First, an
IBM Personal Computer is used
to upload Visual Programming
Language (VPL) programs to the
vision system. The vision system
then signals the robotic arm to pick
up a part and place it under the CID
camera. With the CID camera viewing the object, the image of the
object is generated, stored, and
displayed by the video processing
unit of the vision system. At this
point, the image of the object is
processed and information about
the object is calculated. Simultaneously, the image is sent to the
MV8000 computer to be compared
to a representative description of the
parameters of that part, in order to
determine if it meets its certain
specifications. The vision system
then signals the robotic arm to take
the part to either a place for good
parts or a place for bad parts. While
the robot puts the object in the

Professor of Electrical Engineering, becoming an Associate Professor in 1970 and a Full Professor in 1975. Dr. Wang's many publications range in topic from the
recognition of behavioral patterns
of rats to Fuzzy Set Theory. Dr.
Wang is married and has two
children.

appropriate place, the visual system
transfers data to the MV8000 to update a database. The database contains statistical information such as
past histories of parts and their individual performance records.
A stylized diagram of the Optimization II Vision System with interfacing equipment tends to oversimpify a complex system with
many technological challenges. As
Dr. Wang writes, Automatic visual
inspection is still in its infancy. A
great deal of novel methodology,
algorithms, and software are mandatory." At the present time, no general methodology or theory of automatic visual inspection exists; thus,
the work done by Dr. Wang and his
research group will not only help the
specific production of microwave
tubes, it will also be applicable to
more general inspection techniques
bringing the benefits of reduced
cost, increased production, and a bit
of national pride. •
Charles Grandy is a junior in Electrical
Engineering.
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Football Helmets
and Kangaroo Tails?
by Bill Donnelly
hat was the city of Los
Angeles, California, looking
for in the Duke University
diving well over the past Christmas
break? And why would anyone try to
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ment of Biomedical Engineering at
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Duke.
Dr. McElhaney's search for a suitable material to replace damaged or
destroyed tendons in the human
hand led him to the chicken foot,
which is considered to be a good
biological model of the human
hand. The kangaroo tail tendons are
used as surrogates for chicken foot
tendons. In addition to conducting
research on the human hand,
Dr. McElhaney also works in conjunction with the Department of
f^
C o n c e n t r a t e d mass
Orthopedics at the Duke University
Medical Center on the possibilities
^ ^ j
Rigid b o d y
of repairing tendons and ligaments
in the knees and ankles using tenH
t*" T r a n s l a t i o n a l v i s c o e l a s t i c element
dons from animals. (Might Johnny
Dawkins have kangaroo tendons in
-^^^"
Torsional viscoelastic
element
his ankles? I wonder . . . )
Although he has conducted many
FIGURE 25.
studies associated with the extremiL U M P E D PARAMETER
HEAD INJURY
MODEL
ties, Dr. McElhaney's specialty examines the use of helmets to prevent
injuries of the head and neck area.
Upon obtaining a particular helmet on the head and neck that caused lision. He often submits these deinvolved in an accident, he analyzes a given injury. These observations signs to helmet manufacturers who
the characteristics of the helmet are applied to both mechanical and may modify them for production.
and the extent of the damage in- biological models to measure the However, these new and safer deflicted. Then, in the laboratory, an forces, accelerations, and angular signs are not always successful from
identical helmet is exposed to blows velocities involved in causing an in- the manufacturers standpoint. For
of increasing severity until it fails in jury of a given type. Then, determin- instance, one particularly effective
a similiar manner as in the accident. ing these parameters, he attempts and safe helmet was designed, but
The force needed to damage the to redesign helmets to better absorb the consumer would not buy it. It
helmet thus equals the force exerted and distribute the forces in a col- was fourteen inches thick.
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Dr. James H. McElhaney

The benefits from Dr. McElhaney's
work extend far beyond the realm
of helmets. Using mathematical
models to predict certain types of
injury expected from a particular
accident, doctors can know exactly
where to look on the head and neck
for an otherwise obscure injury.
This s a m e information is used to

"Brain tissue is mechanically
much like mayonnaise."
establish protocols for handling
accident victims on the scene and
later during treatment.
During last Christmas break, the
city of Los Angeles sponsored a fiveday test to determine how people
break their necks diving into the
ocean from its beaches. Cameras
and scaffolding were set up to observe how a subject runs and dives
into increasingly deeper water. The
speed of the diver, position of his
head, and angle of entry were recorded repeatedly to try to help pre-

Dr. J a m e s H. McElhaney is currently professor and Chairman of
the Biomedical Engineering Department. In 1985, he was also
named Assistant Director of Interventional Cardiac Catheterization
in Charge of Biomedical Engineering.
An undergraduate at Villanova,
Dr. McElhaney received his BSME
in 1955. He worked as a mechanical engineer for Philco Corporation until 1959, when he earned
his MSME from the University of
Pennsylvania. He furthered his
post-graduate work at West Virginia University, receiving his
Ph.D. in 1962 and serving a s a
professor of Mechanics until
1969. McElhaney then became an
Associate Professor of Mechanical
Engineering at the University of
Michigan, where he remained
until coming to Duke.
T h r o u g h o u t his career, McElhaney h a s served a s a consulta n t to various private industries
and government agencies includ-

vent this all too c o m m o n accident.
Since volunteers are rather hard to
come by, m u c h of Dr. McElhaney's
work is conducted on mechanical
models of the h e a d and neck
equipped with tri-axial accelerometers and other sensors. These
precisely measure the accelerations,
from which velocities and displacem e n t s can be determined.
How does one b e c o m e interested in this line of work? For Dr.
McElhaney, head injuries "started
o u t as an interesting series of questions and ended up being almost a
life's work." After studying mechanical engineering at Villanova and
t h e University of Pennsylvania,
McElhaney was introduced to imp a c t p h e n o m e n a , which led to
t r a u m a mechanics. Due to our increasingly high-speed society, this
type of injury plays a very important
role in our lives. Head injuries are
the leading cause of death a m o n g
people aged four to forty-four, and
more t h a n 100,000 people in the
U.S. become quadriplegics every
year. Indeed, research such as Dr.

ing the Department of Transportation and the U.S. Consumer
Products Safety Commission. Dr.
McElhaney's professional memberships include t h e national Research Council Committee on
Hearing, Bioacoustics, and Biomechanics; the American Society
of Engineering Education; the
American Society of Mechanical
Engineers; and the Biomedical
Engineering Society. His publications are numerous, and he also
serves on the Editorial Advisory
Board of the Journal of Biomechanics.
Dr. McElhaney c a m e to Duke in
1973, and was n a m e d Chairman
of the Biomedical Engineering
Department in 1984. His areas of
both undergraduate and graduate
teaching include Mechanics and
Biomechanics, Properties of the
Tissues of the Head, neck, and
Spine, Prosthetics, Computational
Gait Analysis, Helmets, Head Protection, and Machine Design and
Safety.

McElhaney's can make important,
worthwhile contributions to our
society. •
Bill Donnelly is a sophomore in Civil
Engineering.

Dr. McElhaney's helmet smasher
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GET W.I.S.E.
THIS SUMNER!
by David Kramer

Carmen Stubig, 1985 W.I.S.E. participant
any Duke engineering students spend the s u m m e r
working in their respective
fields to observe firsthand "real
world" applications of t h e technology they are t a u g h t at Duke. Civil
Engineering senior Carmen Stubig
had an extraordinary opportunity
when she, along with thirteen other
t o p e n g i n e e r i n g s t u d e n t s from
across the country, was chosen
to participate in the Washington
Internships for Students of Engineering (WISE) program. The WISE
program, open to junior engineers
of all disciplines, was initiated six
years ago in an effort to attract outstanding engineering s t u d e n t s to
Washington, DC. to learn how engineering affects public policy deci-

M
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sions, and, similarly, how public
policy affects engineering decisions.
Carmen's s u m m e r experience was
sponsored by the American Society
of Civil Engineers, one of ten organizations which support the program.
Her application, which was highlighted by an essay on water resources policy in India, was selected
from a pool of 66 submissions. This
year is the third in a row t h a t a Duke
Civil Engineering s t u d e n t h a s participated in the program. Scott Gatje
(1984), and Hercules Vladimirou
(1983), are former Duke participants.
The WISE program, coordinated by
the American Society for Engineering Education, is hosted by George
Washington University. The internship s p a n s ten weeks during which

the participants live together in a
GWU dormitory. The primary components of the program are a group
seminar series and an individual
project. These activities are supplemented by excursions to facilities
such as the Goddard Space Center
and the Three Mile Island nuclear
reactor. Carmen met such notables
as Erich Bloch, director of the
national Science Foundation; Robert
White, president of the national
Academy of Engineering; consumer
advocate Ralph nader; and various
congressmen and senators.
As the internship program progresses toward its final weeks, less
e m p h a s i s is placed on the group
activities, and there is more concentration on the individual projects.
The s t u d e n t s may choose any pertinent topic with the approval of
their sponsoring organization. Facilities were provided for Carmen and
other CE participants at the ASCE
Washington headquarters. Carmen's
paper addressed highway infrastucture, emphasizing innovation in
research and development a s the
best way to save our $1 trillion highway system. The paper was based as
much on original research a s library
research, and Carmen found t h a t
people were very helpful when she
mentioned t h a t she was with the
WISE program. Her final paper was
thorough enough to be presented
later at an ASCE national conference
t h a t dealt with the s a m e subject.
C a r m e n will a t t e n d g r a d u a t e
school at Duke in order to continue her s t u d i e s in structural
engineering. A native of El Salvador,
she plans to return to her h o m e
eventually.
"I had a great time," said Carmen,
who highly r e c o m m e n d s the program to anyone interested. Several
students from the s a m e school may
attend at the s a m e time, so Duke
s t u d e n t s should not hesitate to
apply. Students desiring more information should write to the WISE
program, ASEE, 11 Dupont Circle,
Suite 200, Washington, DC. 20036;
or call phone n u m b e r s (202) 7453616 or (202) 293-7080. If you have
any questions, ask Carmen—she'll
be around for at least one more
year. •
David Kramer is a senior in Civil
Engineering.

LABS:

Engineering's Underrated Attribute
by David R. Sollberger
hen compared to other
engineering schools, Duke
is often touted as a more
theoretical than practical school.
Outstanding faculty and talented
students are praised as Duke's finest
resources, but these tend to overshadow another valuable asset. The
School of Engineering is graciously
laden with extensive but often
underused lab facilities. As we pass
from class to class, many of us are
oblivious to the equipment and laboratories around us. The names of
the equipment may be long and
complex, but the capabilities of
these machines should not be ignored. Perhaps a refresher course on

W

the available laboratory facilities at
Duke would encourage better utilization of this important aspect of an
engineering education.
Many Mechanical and Materials
Science labs are located on the first
floor of the old Engineering building. Their capabilities include computer aided design, fluid mechanics
and heat transfer studies, materials
synthesis, and machine dynamics,
to name a few.
A Computer-Aided Design Laboratory allows for the application of advanced concepts in computer-aided
engineering (CAE) and computeraided manufacturing (CAM). Emphasis can be placed on various topics

including computer graphics, engineering data management, interactive programming, and integrated
analysis design.
One of the two Fluid Mechanics
and Heat Transfer Laboratories explores the relationships between
velocity and temperature field measurements and fluid friction and
heat exchange processes. This laboratory also has the capability to
study aerodynamics using a subsonic, closed-circuit wind tunnel.
The other lab, Measurements, contains instruments to measure heat
transfer and pressure via thermocouples and assorted transducers
using a data acquisition system.
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The Materials Laboratory has
equipment for the synthesis and
evaluation of metals, polymers,
ceramics, and biomaterials. This lab
includes machines to cut, polish,
etch, and analyze the crystalline
structure and grain of materials.
Induction furnaces and other equipment are available to produce alloys.
Some current uses of the lab involve
corrosion theory, linear elastic
and yield fracture mechanics,
plastic deformation, and crack
propagation.
In the Dynamics of Machines
Laboratory, fundamentals of instrumentation and dynamic responses
are introduced through simulation
techniques.
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The BME labs are dispersed between Old Red and Duke Hospital
facilities. They possess an assortment of technologies ranging from
ultrasonic imaging to theoretical
modeling of human body parts.
The Tissue Properties and Orthopedic Lab includes equipment for
biomechanical studies of tissue
properties, trauma mechanics, and
orthopedic appliance development.
This laboratory contains a servocontrolled hydraulic testing system
and a non-contact optical displacement measuring device. Current
work encompasses finite element
modeling of human structural
components.
To study mechanical and laser

methods for treating atherosclerosis, an Interventional Cardiac
Catheterization Lab is being developed. It consists of an experimental
animal facility, X-ray equipment, and
other specialized devices.
The Gait Laboratory features an
instrumented walkway for measuring foot reactions. A computer is
used to analyze gait data and
graphically present the ankle, knee,
and hip reactions during level
walking.
Acquisition, editing, graphical display, and enhancement of cardiac
ultrasound data can all be accomplished in the Biomedical Computing and Imaging Laboratory. Ultrasonic cardiac images are produced
by a two-dimensional phased array
ultrasound scanner designed and
constructed in the Department of
Biomedical Engineering.
The Cell Biomechanics Laboratory
is utilized to measure the force
deformation behavior of the red
blood cell to determine elastic and
viscous properties. This facility consists of a "light tight" lab with a
Lietz Ortholux microscope for fluorescence experiments, a wet lab, and
specialized equipment for micromanipulation and flow experiments.
The Electrical Engineering department contains many facilities for
design and fabrication of circuits,
along with other important electrical analysis instruments.
The Adaptive Signal Processing
Laboratory is useful for digital signal
processing, signal detection, and
adaptive signal processing.
The Digital Computation and
Systems Laboratory utilizes the Data
General MV/8000 for interactive
design, graphics, and computation.
A DEC-VAX 11/750 computer system
provides an on-site VLSI design
station. Integrated circuit design
and simulation are also supported
by two DEC-VAX 11/780's and a
COnVEX C l super-computer at the
Microelectronics Center of north
Carolina. According to these designs, circuits can then be constructed in the Integrated Circuit
Fabrication Laboratory. The processing of nMOS wafers in this lab involves wet and dry oxides, silicon
nitride, polysilicon, and metallization.

The Electromagnetic Waves Research Laboratory is equipped to
fabricate microwave printed circuits
and measure their performance.
Two industrial-grade robots facilitate experimentation with tactile
sensors and a computer vision system in the Robotics Laboratory.
A Solid State Laboratory is used
for the study of the electric, magnetic, and optical properties of
materials. Equipment includes an
X-ray diffractometer, a low temperature magnetic Faraday balance,
and an electron spin resonance
spectrometer.
The Microprocessor Systems Laboratory develops microprocessorbased systems and multi-microprocessor architecture.
Power electronics measurements
can be made with the wide range of
instruments in the Solid-State Power
Conditioning and Control Laboratories. The computer facilities include two DEC PPD-ll/23's, two Data
General SP-10's an AT&T 7300, and
an IBM Series/1.
Civil and Environmental Engineering laboratories measure and
analyze structural properties of
building materials. Others are more
directly related to environmental
chemistry.
The Soil Mechanics Laboratory is
equipped with triaxial test cells and
consolidometers to measure the
compaction properties of clay liners
for land fills. This facility also

A

contains equipment for mixing
experimental cements. The tensile
strength, compression, and shear
properties of the experimental
cements can then be tested in the
vertical hydraulic press and the
shear tester.
Main features of the Structures
and Vibrations Laboratory include a
wave tank, models of high speed rail
systems, and tension and compression machinery. There are also computer facilities for finite element
analysis, acoustic range finders, and
robotic arms.
A wet and dry lab comprise

the Environmental Engineering
Laboratory. The wet lab is a complete chemistry lab and is used for
experiments in water, sewage, and
slug dewatering with polymers. The
dry lab is used to measure the
permeability of clay liners and the
energy produced from the burning
of garbage.
The Analytical Chemistry Laboratory contains an electrophoresis
machine, a spectrophotometer, and
a coulter counter. These instruments measure charge, chemical
composition, and size of particles in
mixtures.
Finally, the Resource Recovery
Laboratory is a pilot-scale air classifier plant. It is essentially a wasteto-energy converter for municipal
solid waste.
The laboratory experience you
receive at Duke is invaluable. While
one's undergraduate exposure to
each and every lab may be limited,
students with expressed interest in
specific areas should investigate the
opportunities through their departments. Independent research under
the guidance of faculty members is
both available and encouraged for
undergraduates. Studies of this type
can lead to better understanding of
one's field, and can also provide direction for post-graduate pursuits.B
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David R. Sollberger is a graduate student in Electrical Engineering.
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esterday's ingenuity was the radio.
Today's achievement is the microchip.
Tomorrow's innovation is limited only by
your imagination.
At GE Semiconductor, we'll give you
the tools today to design history tomorrow.
Here you'llfindthe best and brightest
minds. The most sophisticated technological
resources. And an atmosphere of microelectronics entrepreneurship that will let you take your
imagination and turn it into history-making
innovations.
GE Semiconductor will give you the
chance to grow. To take your career and your
profession to the next step. There's nothing static
about our company. We're inviting you to go as fast
as we do.
Right now, GE Semiconductor is looking
for imaginative minds to fill these positions:
• Process Development Engineers
• Logic Design Application Engineers
• Custom/Semicustom IC Design Engineers
• Software Engineers
• Hardware Digital Design Engineers
• Interactive Graphics Engineers
If you'd love the chance to let your imagination explore
the technological horizons of tomorrow, send your resume
today to: Ernie Leskovec, Semiconductor Business
Division, General Electric Company, One Micron
Drive, Mail Drop DE86, Research Triangle Park,
North Carolina 27709.
What's next is up to you.
at GE Semiconductor.
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And the Winners Are

R.H. Pinnix Holders
Joshua Clevenger, Edward Hartmann
lyad Saidi, Deniz Teoman (Mot Pictured:
Jeffrey M. Dodson, Frederic S. Resnic)

ML Industries Holders
Blair Pollard, Jon Qotow

Richard M. Thompson Endowed Scholar
John S. Van-Catledge;
Alcoa Scholar
Derek P. Owens
Schlumberger Foundation Scholar
Jun Asai.
J.A. Jones Scholars
(LR) 1st Row: Jeff Mueller, Charles Weinberg, Tom Lindsay.
(LR) 2nd Row: Barbara Jordan, Steve Royster, Yaffa K.
Weaver, Lisa Lowe (Mot Pictured: Roger B. Johnson,
David H. Kramer, Brett D. Mensh, Kristen L. Meyer,
Catherine D. Pliakos, Steven C. Sands, Randall W. Smith,
Thomas A. Walker)

MOT PICTURED:
Clair H. Ginger Scholars
Edward Hartmann, Fredric S. Resnic

Congratulations to these outstanding recipients of 1985-86 Alumni Awards!
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HAVE
YOU
MET?
by John McDermott
he DukEngineer
welcomes
three new additions to its faculty this year from both the
U.S.A. and abroad.

T

One of the Mechanical Engineering department's two new additions
is Assistant Professor Dr. J o s i a h D.
Knight. Dr. Knight arrived from the
University of Virginia at Charlottesville, where he received his Ph.D. in
J a n u a r y 1986. He worked for four
years as a research engineer at UVA
while working towards his degree,
researching the characteristics of
fluid film journal bearings for industrial turbo machinery. His research
entailed the determination of the
dynamic characteristics of bearings
for use as dynamic c o m p o n e n t s of
a rotating shaft system.
Originally from southern Virginia,
Dr. Knight is now married and lives
in Durham. He says that what
attracted him to Duke was the M.E.
department's great potential for
growth as well as its small size and
inherent e m p h a s i s on the theoretical aspects of engineering education. He is " happy to be here,'' and
is currently teaching M.E. 141—
Mechanical Design. He will continue
to teach the course in the upcoming
fall and spring semesters and he will
also introduce a new departmental
course in lubrication, a project he is
looking forward to. Dr. Knight is
currently preparing a paper on heat
loss effects in bearings to be submitted to the Joint Lubrication Conference of the ASLE or ASME.
Dr. Ulrich M. Goesele is the second newcomer to the M.E. department. Dr. Qoesele studied solid state
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Dr. Josiah D. Knight

Dr. Ulrich M. Qoesele

physics at the University of West
Berlin and earned his Ph.D. from the
Max Planck Institute for Metal Research in 1975. A native of West
Germany, he comes to Durham with
a wife and two children. Dr. Qoesele
says what he likes most about Duke
is the fact t h a t the s t u d e n t s are so
bright. Currently, Dr. Qoesele is instructing Advanced Topics in Electronic Materials. His specialty is in
this area, particularly in the study of
diffusion and defects in semiconductors. He h a s worked in Munich
for several years on computer simulations of high voltage power devices, and h a s also to his credit a
year of low temperature radiation
studies on materials at a nuclear
facility. This fall Dr. Qoesele will be
teaching a course on Introduction to
Electronic Materials, and hopes to
see some E.E.'s enrolled in it as well.
The third addition to the faculty is
Dr. J a m e s D. Bryers, the newest
member of the Department of Civil
and Environmental Engineering,
who specializes in microbial process
engineering. He did both his undergraduate and graduate work at Rice
University, where he received his
Ph.D. in 1980.
Coming to us by way of a teaching
fellowship in Switzerland, Dr. Bryers
was attracted by the school's solid
scholastic reputation and the prospect of working in both the established environmental and emerging
biochemical engineering programs.
He h a s s p e n t over four years at the
Swiss Federal Institute of Technology
in Zurich working in the biochemical department, where his primary
research interest was microbial engi-

Dr. James D. Bryers

neering of natural and applied systems. As he has worked in the application of engineering principles to
standard and new microbiology, his
particular area of expertise has become that of adherent bacteria, a
certain type t h a t tends to attach
itself to any and everything.
At the m o m e n t Dr. Bryers is supporting a heavy load of classes: he
is the instructor for Biological Waste
Treatment, a course in aquatic
chemistry, and one in applied microbial processes. This fall he h a s been
persuaded to teach Intro, to Environmental Engineering, and will debut
in a new introductory course in biotechnical principles and practices
that will cover the entire spectrum
of the biotechnology industry, providing a c o m m o n background for
people in a wide range of bio-related
disiplines.
Dr. Bryers h a s been instrumental
in establishing an upcoming apprentice program with the Swiss
Institute, in which seniors and firstyear graduate s t u d e n t s will be given
the opportunity to work on a series
of research projects over a three to
six month period in Zurich. The 2-4
s t u d e n t s who qualify will be able to
acquire experience with peripheral
techniques in a hands-on basis, and
a similar number of Swiss engineers
will get to experience Duke engineering here as well.
Dr. Bryers has contributed a chapter in a newly released book on
stochiometry and kinetics in biological systems, a n d h a s two review
articles due out shortly. •
John McDermott is a senior in Electrical
Engineering.

DECPD: A New Resource by Alan Farrington

DECPD members discuss undergraduate planning.
he engineering job market is
changing. Only a few years
ago, an engineering degree
ensured one of a challenging position just after college. Today, such
a degree no longer carries this guarantee. The high technology industry
has been on the decline, and many
engineers, particularly those graduating, are discovering limited recruiting schedules and increasing
layoffs throughout industry. Unfortunately, news of this type can be
both startling and discouraging to
senior engineers. The fourth year is
often too late to begin exploring
alternatives and options outside the
traditional engineering realm.
In response to this dilemma,
the ESQ Council of Presidents
has formed the Duke Engineering
Council for Professional Development (DECPD). The council hopes to
make students more aware of this
all-too-real situation and provide
more extensive information concerning other possibilities.
It is the Council's intent to research and compile findings, and
make recommendations to the
Engineering Council of Presidents
concerning opportunities for professional development of undergraduate engineers at Duke University.
The Council will continue to explore
the resources available at Duke
University and actively seek out
external sources of information.
The Council is concerned with
three major issues. The first of these
is professional identification. Many
Duke undergrads simply have not
taken the time to explore all opportunities for a career path. With
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proper research, the student can
make more informed career and
academic choices, placing proper
weight not only on a possible starting salary, but also on career interest and challenge. Secondly, the
Council is gathering information
regarding post-graduate education
in the areas of Engineering, Business, Law, Medicine and Liberal Arts.
The third objective of the Council
regards summer jobs and apprenticeships to better equip undergraduates with experience for the job
market.
With these three areas in mind,
the Council has begun to formulate
a four year plan for undergraduates.
It is our hope that eventually a fouryear guide will be available outlining
the decision making process and
key checkpoints to note during one's
Duke career.
For example, by the end of his
freshman year, an undergraduate
should at least be aware of all the
options available to him to help
explore his career path. Programs
such as Duke Futures and the Career
Apprentice Network are just two of
the many resources available. For
the sophomore, extensive exposure
to the entire undergraduate curriculum through interaction with upperclassmen could be most beneficial
when choosing a discipline. Exposure to the career choices through
interaction with existing professional engineers and faculty members should also be utilized before
making this important decision.
The wise junior engineer should
engage in a two-fold exploration.
This includes a detailed look at the

possible applications of his chosen
major. Disciplines are not ends in
themselves, but should be only
loose guides to hold together many
exciting possiblities. Another issue
the junior should address compares
the advantages and disadvantages
of attending graduate school to
those of immediately entering the
industrial world. Preparing for either
of these opportunities includes research as well as the increasingly
elusive summer job. As the junior
continues his exploration, the summer job becomes more important.
All resources, including the Placement Office, should be used to their
full advantage to aid in this search
for experience.
As one can see, the senior year is
only a part of the total plan. Consideration of options prior to that
time will enable the senior to more
clearly define goals and desires. This
allows him to interview more effectively, and hopefully make confident, intelligent career choices.
The Council is structured so that
every undergraduate has the opportunity to make his contribution. Its
constituents include:
1. One representative from each
professional society.
2. Two representatives from ESQ,
including the sophomore class
president or an appointed
designee.
3. Two at-large student members,
selected by the Council of Presidents by an open nomination
process.
4. A representative from the Dean's
Office (ex officio).
5. A representative from the Placement office (ex officio).
6. One at-large faculty member (ex
officio).
You could be one of the abovementioned members. The open
nomination process ensures that
everyone interested has the opportunity to serve on the Council. If
anyone is interested in participating
on the committee, or has comments
or suggestions regarding the Council, please contact any society president or ESQ offficer. •
Alan Farrington is a senior in Electrical
Engineering.
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ESG and the Council of Presidents
by Tim Walsh and Kevin Catlin

(L-R) 1st Row: Tracy Zierdt, Martin Trively, Jenny Buck, Ken Fox, Jennifer
Dwork. 2nd Row: Tim Walsh, Sandi Moutsios, Henrik Bacho, Kevin Catlin.
(Mot Pictured: Joe Pawletko.)
he number and scope of ideas
stemming from cooperation
between the Council of Presidents and ESQ has increased substantially since the beginnings of
the Council. These two organizations work together in an effort to
provide information concerning
engineering-related career paths, to
aid undergraduate engineers in their
program of study, and to develop an
identity for the School of Engineering. They attempt to achieve these
goals through the implemetation
of programs such as Engineering
Course Counselling Might, tutoring,
the Engineering Council for Professional Development, and a variety of
group activities.
ESQ is currently coordinating
efforts to ensure the success of
Engineering Course Counselling
Might (ECCM). Initiated last year,
ECCM allows students to untangle
those ever-perplexing engineering
requirements and to discuss future
course possibilities with faculty
and fellow students. Upperclassmen
regretted that such a benificial
program had not been available to
them in earlier years, but commended its initiation.
Brainstorming by the ESQ-Council
of Presidents group led to another,
equally helpful program—tutoring.
Weekly tutoring sessions for underclassmen coordinated by Tau Beta
Pi, the Engineering honor society,
are conducted by Eta Kappa Mu,
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Pi Tau Sigma, and Chi Epsilon.
The Engineering Council for Professional Development (ECPD) was
formed to address concerns about
an apparent lack of professional
awareness among undergraduate
students. Specifically, the stated
purpose of ECPD is "to identify
resources to expose engineering
undergraduates to the wide spectrum of professional avenues open
to them during and after their
undergraduate studies." Composed
of representatives from the Placement Office, Dean's Office, ESQ,
and all engineering professional
societies, the Council will research
various resources, both internal and
external to the University, in order
to better prepare Duke engineers for
"life after Duke."
The cooperative efforts of ESQ and
the Council of Presidents includes
an attempt to instill the Duke School
of Engineering with an identity. The
two organizations are working together to develop the School's
national reputation and also to
create an internal unity among the
students and faculty.
Duke engineers are gaining influence on the national level. After
attending a national engineering
student council conference at
Purdue last fall, ESQ is helping
to coordinate Morth and South
Carolina as part of a nation-wide
communications network. In addition, Duke has been the site of two

major society conferences in the
last year. The Society of Women
Engineers hosted their Region D
Conference last semester, while the
Mational Society of Black Engineers
(MSBE) hosted its Region II Conference in February. Over 250 people
representing twenty-two schools
attended the MSBE conference,
where Duke's Patricia Campbell was
elected as regional officer. Also,
Duke will be conducting a workshop entitled "Corporate Survival/
Professionalism" sponsored by
General Motors at the national MSBE
conference this year in Boston.
Within the School, various groups
have initiated programs to help encourage social interaction between
students, and between students and
faculty. Tau Beta Pi has submitted a
proposal to the Dean's Office for an
"Engineering Bench" to be placed
between Teer library and the Engineering Building. The societies provide the chance for engineers to get
to know others of their discipline (or
gender, in the case of the Society of
Women Engineers), outside of the
classroom and lab, and often present faculty speakers. ESG organizes
many activities. Engineering Games,
held on the last day of classes,
promises once again to be quite a
contest as the other departments
attempt to dethrone last year's
winner, the ME department. ESG is
also putting the finishing touches
on a student organizations guide
for incoming students, as well as
exploring ways to include graduate
representation within its membership. It continues to bring the
engineering student body and staff
services such as kegs and weekly
donuts, and is working towards
getting vending machines in the
basement of Teer Building, and a
"copy card" reader for the library
copiers.
All of these successful projects
have come to fruition through the
cooperation of ESG and the Council
of Presidents, in an attempt to
make the Duke engineer's experience a more worthwhile and enjoyable one. •
Tim Walsh is a junior in Electrical
Engineering.
Kevin Catlin is a sophomore in Electrical Engineering.

Engineering School Sets Standard
in Capital Campaign
by David S. Lindquist
n December of 1984 Duke
University officially kicked off
the largest endowment campaign for a private university in
history. They set a five year goal of
securing $200 million for endowment. The official title of the campaign is The Capital Campaign for
the Arts and Sciences." Such an
undoubtedly ambitious task raises
several questions. From an engineer's perspective a pertinent question is that of the relation between
the Capital Campaign and The
School of Engineering. The Engineering School is very much a part
of the Capital Campaign. Endowments are very important to the life
of a university, for although Duke
tuition seems to climb without limit,
this money only covers about 42%
of the cost of operating and
maintaining the university; the
other 5 8 % must come from
somewhere.
The gifts that the Engineering
School raises for the Capital Campaign do not go into a large fund for
general university operations, rather
the returns on all endowed gifts
to the Engineering School come
directly to engineering. The money
from the endowment supports undergraduate scholarships, professorships, faculty scholars (for untenured professors), graduate student
fellowships, labs and lab equipment
and facility maintenance.
What kind of endowment did the
School of Engineering have before
the Capital Campaign, and what
kind of goals has it set? Prior to
1984 the engineering school had
only approximately $1 million in endowment to draw from. When the
structure of the campaign was established it was decided that the
engineering school should shoot for
a goal of $8 million.
Mot even a year and a half into the
campaign, the Engineering School
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has already secured $3,994,717.35,
very close to 50% of its goal. This
achievement compares to only
about 25% for the campaign as a
whole. How has the engineering
school been so successful in working toward their goal? Jeff Clark,
the Assistant Dean and Director on
External Affairs for the Engineering
School, credited the success to
different factors: the Dean's Council
and the cooperation of the Deans,
the Engineering Faculty, and the
students.
The Dean's Council is a blueribbon group of alumni and friends
of the Engineering School who help
with long-range planning, financial
planning, public relations, and development. Under the Chairmanship
of Spike Yoh, the Dean's Council has
committed to making sure that the
engineering school reaches its $8
million goal. Fund raising for endowment is especially difficult because
very few corporations or foundations
will make gifts for endowment,
therefore, almost all gifts come from
individuals. The Dean's Council,

A&S CAMPAIGN
ENGINEERING
$8 Million Goal

1985-6
(11.2%)

composed of creative, successful,
and influential people, is in a position to spearhead the endeavor.
The key to an endowment campaign is commitment and participation. Dean Dowell's strong efforts to
bring the different elements of the
school together on the project have
been a tremendous success. This
cannot be any better than with the
gifts from the administration, faculty, and students of the engineering school. As of February 1986,
97.4% of the administration, faculty, and senior staff have contributed to the campaign. Three departments have recorded 100% participation records. Commenting on the
high participation rate of those affiliated with the school, Jeff Clark
said, "The faculty and staff of the
School of Engineering have set the
standard for other departments in
the university. Mo departments outside the Engineering School have
obtained 100% participation records to date. It will take this kind of
commitment and enthusiasm to
reach the ambitious goals of the
capital campaign." Joining the Administration, faculty, and staff, four
out of the past five senior classes
have designated their class gifts for
endowments with total commitments ranging from $25,000 to
$45,000 per class.
Given the current direction of the
Engineering School's part in the
Capital Campaign, good things are
definitely on the horizon. The Dean's
Office is already interviewing for new
scholarship recipients that have
resulted from the campaign, and
new faculty will be recruited. The
successfulness of the campaign for
the School of Engineering is certainly a precursor for continued
growth and improvement in Duke
Engineering. •
David S. Lindquist is a senior in
Mechanical Engineering
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WOMEN OF THE ' 6 0 s
In the mid-1960s, several issues of The DukEngineer featured a
"Girl of the Month," chosen to attract, amuse, and delight its
readers. In 1986, we discovered these beauties in
The DukEngineer Archives and have decided to reprint a few,
along with some of their present-day male counterparts.
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....MEN OF THE'80s
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through the knot with a swift decisive blow.
ONCE UPON A TIME THERE
And
went on to rule all of Asia.
WAS A KNOT NO ONE COULD UNTIE.
It was a huge, hopeless tangle of rope and vine
that had defied the best efforts of people from
all over the world.
Ancient soothsayers claimed the knot
was formed by Gordius, legendary King
of Gordium. "Whosoever shall untie the
Gordian Knot!' said the soothsayers, "shall
have all of Asia as their reward;'
All of Asia, the fabled land of mystery and
magnificence—what a prize!
Yet for centuries, no one had succeeded
in unraveling the Gordian knot. Kings and
wisemen, warriors and wizards: they all tried,
and they all failed.
Then, in the year 333 B.C., a mighty
Macedonian King arrived on the scene.
Flanked by thousands of his troops, and
armed with one of history's finest and most
creative minds, Alexander the Great stood
transfixed before the great Gordian Knot.
A hush swept through the ranks as all
eyes turned to Alexander. Suddenly a flash of
inspiration lit up his face. And with one bold
and innovative stroke, Alexander untied the
untie-able. Grasping his sword, he slashed

Today, the world has changed.
Dramatically. But the need for innovative
thinking remains the same.
Especially at BNR (Bell-Northern
Research), where our R&D expertise has
enabled our parent company, Northern
Telecom, to become the largest supplier of
fully digital communications systems in the
world. At BNR, we not only appreciate the bold
new ideas of our engineers and scientists—we
also reward them.
As a world leader in the evolution of
telecommunications and information
management products, we are committed to
maintaining a two to three year lead over the
competition.
Our laboratories are located throughout
North America and the United Kingdom. So
if you're an engineer or scientist, come join the
quest—at our lab near Research Triangle Park,
NC. Send your resume to BNR, Dept. HRM-14,
P.O. Box 13478, Research Triangle Park, NC
27709. And help us untie the Gordian Knots of
today's technology.
The prize? A great career with a company
on the cutting edge of the future.

BNRii
WHERE FINE MINDS MANAGE INNOVATION.
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SCHOOL NEWS
another phenomenal success for the
School
of Engineering. As of JanThe Dean's Council of the School
uary
31,
1986, the school had
of Engineering met on Movember 15
pledges
of
$274,353 toward a goal
and 16,1985 under the leadership of
of
$290,000.
This marks an increase
new chairman, H.L. Yoh, Jr. BSME
of
40%
in
pledges
over last year at
'58. During its Friday session the
that
time
and
an
increase
of 30% in
Council heard presentations on curdonors
to
the
Annual
Fund.
Annual
rent and future directions of the
Fund
money
is
tremendously
imporUniversity and the School of Engitant
to
the
School
of
Engineering
neering at all levels from President
H. Keith H. Brodie, Dean Earl H. since it helps meet day-to-day operDowell, Engineering department ating expenses for such things as
faculty salaries and laboratory
chairmen, and student leaders.
equipment.
On Saturday, the Council turned
Once again, a major contributor
its attention to a review of public
to
the success of the campaign is
relations activities for the school.
the
Annual Fund Telethon. This year,
Philip J. Hawk BSE '76, consultant
in
addition
to volunteering to staff
for McKinsey 8c* Company, led the
the
telephones,
engineering studiscussion as the group identified
dents
also
handled
many of the orseveral areas in which the school
ganizational
responsibilities
for the
could improve its communications
telethon.
Special
congratulations
go
with the various constituencies of
to
Engineering
Junior
Jenny
Buck,
the School of Engineering. The
council recommended the school chair of the Telethon Committee, for
prepare a detailed plan of action for the fine job she and her committee
did in assuring the telethons' sucfuture public relations efforts.
cess. Together, the Fall and Spring
Chairman Yoh proposed that the Telethons raised almost $150,000 in
Council form four standing commit- pledges from just under 900 alumni.
tees to provide an organizational
Gift Club contributions traditionframework for future meetings. The
ally
form a significant proportion of
four committees and their chairmen
pledges
each year. Membership in
are: Long-Range Planning, William
gift
clubs
is determined by size of
M. Bartlett BSCE '54, chairman;
gift,
with
a
gift of $5000 and up
Budget/Engineering in Context,
entitling
the
donor to membership
Gary W. Dickinson, BSME '60, chairin
the
William
Preston Few Associman; Public Relations/Alumni
ation.
Gifts
between
$1000 and
Affairs, C. Leland Bassett, BSME '59,
$4999
are
recognized
through
memchairman; and Fund Raising/Capital
bership
in
the
Washington
Duke
Campaign, Mello L. Teer, Jr., chairClub.
Membership
in
the
Dean's
Club
man. The next meeting of the Dean's
is
based
on
a
graduated
scale
with
Council is scheduled for March
the
size
of
gift
needed
for
member21-22, 1986.
ship determined by the class year of
the donor, as follows:

DEAN'S COUNCIL

ANNUAL FUND
The 1985-1986 Annual Fund
Campaign is shaping up to be
44

Classes of 1906-1974
Classes of 1975-1979
Classes of 1980-1985

$500
$300
$100

The following are club members
for 1985-1986, as of February 26,
1986:
William Preston Few Association: E. Ray
Bucher, Jr. '45E, Fitzgerald S. Hudson '46E,
George J. Evans, Jr. '56E, Ralph Spinnler '61E,
Kenneth D. Kennedy '64E.
Parents William Preston Few Association:
Mr. and Mrs. Martin J. DeMatteo, Mr. and Mrs.
Anthony P. Meier.
Washington Duke Club: Joseph R. Chamberlain '25E, Kenneth T. Knight, Jr. '33E,
John B. McGaughy '38E, John C Ager '39E,
Charles M. nickerson '39E, Arthur M. Alpert
'41E, Ernest G. Crane, Jr. '42E, F. Reid Ervin
'42E, Richard B. Wells, Jr. '42E, William C
Dackis '44E, Joseph T. Myers '44E, A. Collidge
Elkins '45E, Alvin R. Murphy, Jr. '46E, Harry
S. Progler, III '46E, James H. Corrigan, Jr.
'47E, Edward L. Koffenberger '47E, Edward T.
Mulvey, Jr. '47E, Arthur E. Wheeler '47E, Joel
E. Martin '48E, Emmett H. Bradley '49E,
Charles B. Corley, Jr. '49E, Robert E. Haines
'49E, Elwood R. Thompson '49E, T. Edward
Torgerson '49E, Charles E. Callahan '50E, Mr.
and Mrs. William E. James '51E, Mr. and Mrs.
William B. Wilmer '51E, George Pavloff '52E,
Fred C. Aldridge, Jr. '55E, Sterling M. Brockwell, Jr. '56E, W. John Swartz '56E, Mr. and
Mrs. Richard Lewis Playee, Jr. '56E, Paul D.
Risher '57E, Robert W. Anderson '59E, Fred
H. Mclntyre, Jr. '59E, Mr. and Mrs. William K.
West, Jr. '59E, James N. Barton '60E, Worth
B. Cotton, Jr. '60E, Joseph M. Hunt, III '61E,
James Louis Vincent '61E, Mr. and Mrs. Robert
A. Garda '61E, John R. Tinnell '62E, Roger M.
Williams '62E, Mr. and Mrs. Cleveland C Kern,
Jr. '62E, Mr. and Mrs. William W. McCutchen,
Jr. '62E, George M. Grills '63E, William Joseph
Raynes '63E, Mr. Robert G. Sprout, Jr. 63E,
Alan E. Rimer '64E, Dr. and Mrs. Ronald W.
Rau '64E, John R. Gabriel '65E, Donald H.
Bellman, Jr. '66E, Lester Hill '66E, Samuel A.
Walker, III '66E, Mr. and Mrs. Roderick A.
MacLeod '66E, Mr. and Mrs. H.T. Lyons, Jr.
'66E, C David White '68E, Robert M. Mumma,
II '69E, Kenneth H. Pugh '70E, Mr. Clyde R.
Butler, Jr. '74E, Herman Cone, III '78E, Guerry
L. Grune '78E.
Parents Washington Duke Club: Mr. and
Mrs. Kenneth D. Relyea, Dr. and Mrs. Paul
David Titus, Dr. and Mrs. Anthony Van der
Lught.
Dean's Club: W. Brewster Snow '32E,
William E. Apple, Jr. '34E, Sidney L. Kauffman

'36E, William M. Stube '37E, Joe F. Berini '38E,
Charles W. Ramsey '39E, C neal Fleming
'42E, M. Thomas Hatley, Jr. '43E, Ray E.
Duggins '44E, Donald H. Sterrett '44E,
William J. Scanlon '45E, C Perry Holder '46E,
George C Hoke '47E, George C Dannals '49E,
Joe J. Robnett, Jr. '49E, Joseph L. Biggs '50E,
James M. Foreman, Jr. '50E, George A. Lillie
'50E, Charles W. Treat '51E, Herbert M. Lee,
Jr. '52E, R. Calvin Holland '54E, John E.
Larsen '55E, Robert Reginald Chapman '56E,
George Huling '56E, David Matthew Peterson
'56E, Fred R. Lepage '58E, William T. Peters
'59E, Mebane E. Turner, Jr. '59E, Edmund B.
Greene '60E, Gerald Ewing Rogers '6IE, Ted
S. Levy '63E, Ronald W. Rau '64E, Wayne H.
Miller 66E, Randolph K. Repass '66E, John
Bee Coogler '67E, David K. Henney '68E, H.
Richard Emerick '69E, William G. Fry '69E,
David E. Snyder '70E, Robert Ryoichi Ando
'73E, William Edward Cowart, Jr. '73E,
nicholas Henry Sherman '74E, Gary Martin
Stickley '76E, Serghios T. Barbas '77E, G.
Robert Graham '77E, David H. Llewellyn '77E,
Mark A. Guthrie '78E, Charles Walter Poppe
'78E, Stephen B. Slawson '78E, Mark Raymond Smith '78E, Drew E. Flechsig '79E,
Frederick Sidney Lancaster '79E, Barbara
Maginn '79E, Stephen R. Spector '79E,
Suzanne Marion Beaumont '80E, Christopher
Martin Relyea '80E, Sara Elizabeth Bures '81E,
William Arthur Huting 8IE, Patrick Joseph
Keegan '81E, Alvin Frederick List, III '81E,
David L. Sheppard '81E, Craig Jay Soloff'81E,
Jonathan Allan Bay '82E, James Michael
Carty '82E, riancy D. Glaser '82E, Claudia
Jean Hardenbergh '82E, John Craig Hausman, III '82E, Mark Richard Jeffers '82E,
Carroll Edward Morris, Jr. '82E, Laura Lou
Philpot '82E, Lisa Ann St. John '82E, Virginia
Harrison Turnbull '82E, Mrs. Peter Towne
Tucker '82E, James Arthur Cavenaugh, HI
'83E, David Ross Pitser '83E, David Maxwell
Strickland '83E, Elizabeth Thornton '83E,
Kathleen Amy Vild '83, Braven Brock Beaty
'84E, Mary Wynn Bessenger '84E, Curtis
James Dressel '84E, Edward Scott Fadel '84E,
Joanne Elizabeth Hafner '84E, Page Howe Ives
'84E, Kenneth Albert Schmedding '84E,
Christian George Tragos '84E, Jeffrey David
Behrens '85E, Jeffrey Mark Clark '85E, John
Allen Kollins, III '85E, Stephen Scott Kresge
'85E, John Robert Lambert '85E, Paul Motoi
Matsumura '85E, John Francis Mellert '85E,
Kyle Moina Schoppmann '85E, Kemp Bowling
Wills '85E.
Dean's Club Parents: Mr. Troy Arnold, Mr.

and Mrs. Clyde R. Butler, Mr. Robert Lorenzini,
Mr. and Mrs. James D. Pinkerton, Dr. and Mrs.
E.F. Shaw Wilgis.

ARTS AND SCIENCES
CAMPAIGN
The School of Engineering continues to m a k e significant progress
a s an integral part of the Arts and
Sciences Campaign, having raised a
total of $3,994,717.35 through February 27, 1986 towards an overall
goal of $8 million. The Dean's Council, ably lead by its chairman, Harold
L. (Spike) Yoh, Jr. '58E, c o n t i n u e s to
spearhead the School's efforts to increase its e n d o w m e n t base.
Of special note is the school-wide
tenured Faculty/Senior Staff Campaign t h a t yielded 9 7 . 4 % participation and over $28,000 in pledges.
The d e p a r t m e n t s of Biomedical Engineering, Electrical Engineering
and Mechanical Engineering and
Materials Science all achieved 100%
participation. The University h a s
c o m m e n d e d the faculty and staff of
the School for taking the lead in the
university-wide Faculty/Staff Campaign and s e t t i n g the s t a n d a r d s for
other d e p a r t m e n t s and units to
reach.
Other recent c o m m i t m e n t s include:
Mr. and Mrs. Morman Augustine,
current Duke parents, have established an endowment fund for Faculty Development for both Trinity
College and the School of Engineering. Morm is President of
Martin Marietta Corporation and a
member of the Board of Visitors.
Mr. and Mrs. John M. Derrick, Jr.
'61 BSEE, have established an
endowment fund for Young Faculty Development in the School of
Engineering.

Annette, '44, and Clair H. Gingher,
Jr. ' 4 3 BSME, have m a d e another
addition to t h e Endowed Scholars h i p Fund h o n o r i n g Clair H.
Gingher, Sr. Clair is a m e m b e r of
the Dean's Council.
Mr. a n d Mrs. Edwin L. J o n e s , Jr.,
'48 BSCE have established a new
e n d o w m e n t fund for support of
undergraduate and graduate engineering s t u d e n t s a n d for engineering laboratory e q u i p m e n t .
Edwin is a Trustee Emeritus, a n d
a m e m b e r of both t h e School of
Engineering's Board of Visitors
and Dean's Council.
Charles T. Lindsay, Jr., '58 BSCE,
h a s established an e n d o w m e n t
fund for unrestricted s u p p o r t of
the School of Engineering.
Monica, ' 6 5 , a n d Roderick A.
MacLeod, '66 BSME, have established an endowment fund to purc h a s e laboratory e q u i p m e n t for
the Department of Mechanical Engineering a n d Materials Science.
Richard Maxwell '55 BSCE, h a s
established an e n d o w m e n t fund
to s u p p o r t u n d e r g r a d u a t e engineering s t u d e n t s with a preference given to Morth Carolina students. Dick is former President of
the General Alumni Association
and a current m e m b e r of t h e
Dean's Council.
Mary, '59, a n d H.L. (Spike) Yoh, Jr.,
'58 BSME, have established an
e n d o w m e n t fund for general support of t h e School of Engineering.
Mary a n d Spike are chairing t h e
Philadelphia City Campaign for
the Arts a n d Sciences Campaign
and Spike is also t h e Chairman of
the Dean's Council.
PROGRAM S U P P O R T
Three major new grants have been
a n n o u n c e d this fall a n d winter for
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programmatic support. They are:
A $60,000 Young Faculty Grant
from the General Electric Foundation. The grant will support young,
untenured faculty who are permanent U.S. residents. It may be used
for summer salary, equipment,
student research support, supplies and travel.
A $100,000 grant from the General Electric Foundation for support of integrated circuit testing in
the Department of Electrical Engineering. This new grant follows a
previous General Electric Foundation grant to develop a new program in semiconductor fabrication. Students in Electrical Engineering will now have a full
experience in microelectronic
design, fabrication, and testing.
A $150,000 grant from the Westinghouse Educational Foundation
to support the electronic materials programs in both the departments of Electrical Engineering
and Mechanical Engineering and
Materials Science. The program is
under the direction of Dr. Ulrich
Gosele. The grant will allow for the
development of five new courses.
Students will study materials used
in the production of microelectronic devices as well as the
design of digital circuits and
systems.

NELLO L. TEER BUILDING
The Morth Carolina Biotechnology
Center h a s awarded the School of
Engineering a grant for $405,800 to
construct laboratories for Biochemical Engineering research and education in the zero level of the Teer
Building. The terms of the grant require t h a t m a t c h i n g funds be provided to meet the total construction
cost of approximately $800,000. The
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proposal t e a m , h e a d e d by Dr.
Howard Clark, includes Dr. Alician
Quinlan and Dr. J a m e s Bryers.
The purpose of the Center for Biochemical Engineering is to conduct
research and educate s t u d e n t s to
develop the potential of modern
biotechnology using the methods of
engineering. The types of research
projects planned include bioreactor
design and scale-up, separation and
purification of products for biological reactions, development of sensors and controls for bioreactors,
kinetic and optimization studies,
and m a t h e m a t i c a l modeling of
growth and product formation in
biological reactors.

GIFTS-IN-KIND DONATIONS
J o h n Fluke Manufacturing Company h a s donated a wide range of
instruments to be used in Electrical
Engineering laboratories. Included
in the Gift are numerous multimeters, temperature probes, signal
generators, interface busses, and coaxial cables.
Grumman Aerospace Corporation
has donated imaging and electronic
equipment for phased array scanning systems for use by the Diagnostic Ultrasound Research Group
headed by Dr. Fritz Thurstone.
Mr. and Mrs. Mello L. Teer, III of
Durham, Morth Carolina have donated an original bronze sculpture
entitled "Search for Identity" by
artist Victor Salmones of Acapulco,
Mexico. The s t a t u e has been placed
on the terrace adjacent to the Celanese Student Lounge in the Mello L.
Teer Building.
Texas Instruments selected Dr.
Don Wright as a recipient for a grant
m a d e under the Texas Instruments
University Expert System Develop-

ment Program. Texas Instruments
donated two micro-computers and
associated software to aid Dr. Wright
in the development of an expert
system for Analysis and Prevention
of Mechanical Failures.

SENIOR CLASS GIFT
Plans have been finalized for this
year's Senior Class Gift campaign for
the Engineering Class of 1986. Members of the class m e t in February
and decided their gift would be used
to create an endowment for the purchase and maintenance of undergraduate laboratory equipment.
Senior Class President Jennifer
Dwork has high hopes for the upcoming campaign. The gift committee h a s set goals for the class of
$40,000 in pledges with a 70 percent participation rate. Individual
pledges of $350 are being suggested, however class members may
pledge any a m o u n t they wish.
Pledges can be paid over a five-year
period. Since the gift will create an
endowed fund, it will be included in
the Capital Campaign for Arts and
Sciences goal of $8 million for the
School of Engineering.

ATTENTION CLASS OF 1 9 8 1 :
It may be hard to believe t h a t five
years have passed since your graduation, but it's true! That m e a n s a
turning point has come for your own
class gift. Back in the Spring of
1981, you pledged $32,135 to create
a scholarship fund for o u t s t a n d i n g
engineering students. Unless the
$ 2 5 , 0 0 0 m i n i m u m required to
create a scholarship is received by
J u n e 30, 1986, the fund will instead
be used to support the purchase of

instructional equipment. While this
is certainly a most worthwhile purpose, the class should continue to
strive to meet its original goal. Many
of you have been in graduate school
or had other commitments as you
have embarked on your careers, but
even a small donation at this time
will be very important to help build
this fund. Rest assured that your gift
will be greatly appreciated by students in the future as they share the
experience of being a DukEngineer
and benefit from your generosity.

REUNIONS
The Engineering Alumni Association and the School of Engineering

will be joining the General Alumni
Association in sponsoring events for
engineering alumni returning for
reunions in 1986. This year, for the
first time, reunions will be held on
fall weekends rather than in June as
was done in previous years. The
dates for this year are as follows:
Classes of 1941, 1951, 1966
September 26, 27, 28
Classes of 1961, 1976, 1981
October 24, 25, 26
Classes of 1946, 1956, 1971
Movember 7, 8, 9
Reunion committees are hard at
work planning exciting weekends so
be sure to mark your calendar for
these important dates.

DukEngineer
The DukEngineer is the official
student magazine of the School
of Engineering, published twice
yearly. Any freshman or upperclassman interested in working
on the magazine should contact
the editor or Dr. P. Aarne Vesilind
thru the Dean's Office. We need
writers, photographers, copy editors, and general helpers. Get involved early in your years at
Duke—the DukEngineer is a great
way to meet people in the Engineering School.

D I V E R S I O N S
1. Can you prove that this equation is correct? Be careful, 2 +
2 may not ALWAYS equal 4!

3V- o
3U i H

2. Two cuts will easily separate
this design into four parts of
equal size and shape. Find the
two cuts that will enable the
design to be reconstructed as
a circle.

3. This geometric design presents
an interesting puzzle. Can six
of the dots be removed such
that the other fourteen dots
cannot be connected with
straight lines to form any
squares?

(Solutions on p. 56)
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is an avid hiker
and a COSMOS® recipient.

iafety backup systems. It's a simple concept, but it represents one of the extra
steps we take to bring you the most reliable pacemakers available today. Multiple backup systems assure that pacing continues even in the unlikely event of a critical

A life like Marcel Maiden's is worth T^f?*""'s,this ^ f ?
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every extra step we taKe.

detail that has earned Intermedics the

highest reliability rating (and the lowest

recall statistics) of any major pacemaker manufacturer.
We believe these extra steps-like our safety backup systems-have helped make
us the world's second largest pacemaker company in just eleven years. We know they
are the reason Intermedics has consistently produced the most dependable line of
pacemakers ever offered.
For complete information on Intermedics products, call your sales representative. Or call us toll-free at 1-800-231-2330. (In Texas, 1-800-392-3726.) You'll find
quality worth every extra step.
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FROM THE ENGINEERING ALUMNI COUNCIL

The President's Letter
uke University . . . Number
One in the nation! I listened
with great pleasure and excitement this afternoon a s our basketball team triumphed over the
Tarheels of UNC in the final regular
season g a m e for this year. I was
driving down 1-40 while listening to
t h e g a m e on t h e r a d i o . And
although I was 120 miles from Durham and Cameron Indoor Stadium,
the roar of the s t u d e n t s and fans
c a m e through clearly a n d filled my
car. As I listened, counting down
those final seconds of the game,
vivid memories returned and raced
through my mind. Memories of the
times I had spent as a s t u d e n t at
Duke. I could picture myself right
there in the crowd t h a t I was listening to. The images were so real; and
yet that was 10, 11 . . . years ago! So
long ago, but so alive today.

My term as President of your Engineering Alumni Association e n d s
this summer. Looking back over the
last two years during which I have
held this position, I realize how this
experience h a s given me a sharper
insight into the excellent quality
with which the Engineering School
operates today. The Administration
and the Faculty are unsurpassed.
The Facilities are excellent and
continue to be improved to maintain
an environment t h a t is fitting for a
top-notch Engineering program. The
s t u d e n t s participate with interest
and e n t h u s i a s m t h a t sets an example for the rest of us to follow. I
assure you t h a t one of the nation's
top ranked Engineering programs is
alive and well living at Duke University.

D

It m u s t be t h a t the experiences I
had while at Duke m a d e a very
strong impression on me. I don't
think I realized it at the time—I'm
not sure many students do. But now,
several years later, as I share the
pride and excitement of our School's
achievements and honors, I can feel
an a t t a c h m e n t t h a t t u g s at me and
lets me know t h a t I am proud to be
a Blue Devil!
What does all this have to do with
Duke Engineering? Quite a bit, I
think. The s a m e impressions t h a t
were created, as I have spoken of

regarding basketball, apply equally
a s well to all p h a s e s of the educational experience at Duke. However,
I believe t h a t there is a special
a t t a c h m e n t regarding Duke Engineering. Perhaps it is due to the
concentrated work t h a t we p u t in at
the Engineering Building or the
u n i q u e n e s s associated with the
Engineering programs. Regardless
of its origin, the additional polish
h a s added a supply of positive impressions to our memory banks that
quickly surface when discussing
Duke Engineering.

You and I can be proud to be Duke
Engineers. I hope t h a t each and
every one of you shares with me the
excitement t h a t is Duke Engineering. Mileage and time do not dampen this excitement. Be you 100 or
1,000 miles away from the Engineering School, let the memories of what
was, the knowledge of w h a t is, a n d
the dreams of what can be kindle
your continuing support of Duke
Engineering.
W. B. Scantland
BSME '76
President
Engineering Alumni Association
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Gary W. Dickinson

Mello L. Teer, Jr.

R. Dillard Teer

William M. Bartlett

native of Montclair, New Jersey, he
received his Bachelor of Science
The Engineering Alumni Awards
degree in Mechanical Engineering
Banquet, sponsored by the Engifrom Duke in 1960. Upon graduation
neering Alumni Association and the
he joined General Motors as a noise
School of Engineering, was held on
and vibration lab project engineer at
Friday, March 14, in the Searle Centhe Milford Proving Grounds in Michter. The annual event honors stuigan. In 1965, he established and
dents, alumni and friends who have
managed GM's auto emissions lab in
made significant contributions to
El Segundo, California where he rethe School. Highlighting the evemained until returning to Michigan
ning's program was the recognition
to the GM Technical Center in 1970
of four individuals who received
to become Staff Engineer for Auto
Distinguished Alumnus of DistinEmissions control.
guished Service awards.
In 1971, Mr. Dickinson's career
Receiving the Distinguished
took a slightly different turn when
Alumnus Awards were Mr. William M.
he moved to Washington, D.C. to beBartlett and Mr. Gary W. Dickinson.
come manager to technical liaison
Mr. Nello L. Teer, Jr. and Mr. R. Dillard
for the GM Environmental Activities
Teer received Distinguished Service
staff. In 1974 he again returned to
Awards.
Michigan to become Assistant Director, Automotive Emission Control.
DISTINGUISHED ALUMNUS,
The call came to return to WashingDISTINGUISHED SERVICE
ton in 1976, this time for a one-year
AWARDS
special assignment as a congresThe DukEngineer would like to con- sional fellow, working with Senator
gratulate four outstanding individ- Robert Dole on the U.S. Senate Aerouals who were honored at the Engi- nautical and Space Sciences Comneering Alumni Awards Banquet on mittee staff and the Senate Budget
Committee.
March 14.
Mr. Dickinson returned to Flint,
Gary W. Dickinson is Vice Presi- Michigan in 1977 to become Manadent and Group Director of Engi- ger, Advance Design and Computer
neering for the Chevrolet-Pontiac- Technology for the Buick Motor DiviCanada Group of General Motors. A sion. After several more promotions,

ALUMNI AWARDS BANQUET
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in 1982 he became Director of Engineering for the AC Spark Plug Division. In 1984, Mr. Dickinson was
named Project Manager of GM-10 for
the Chevrolet-Pontiac-Canada Group.
In August 1985, he was promoted to
his present position.
Mr. Dickinson was instrumental in
Duke University's recent appointment as a Key Institution by General
Motors. He is an active member of
the Dean's Council for the School of
Engineering, chairing the Budget
and Engineering in Context Subcommittee.
Nello L. Teer, Jr. was President of
the Nello L. Teer Company from
1952 until 1982 and was Chairman
until 1984. During his career in the
construction industry, he served two
terms as President of the American
Road Builder's Association in 1959
and 1960. He is past President of the
Carolina Road Builders' Association.
His membership in the Associated
General Contractors of America has
included service as President in
1973 and appointment as an Honorary Life Director in 1968. He is a
director and member of the Executive Committee and the World Council of the International Road Federation and was Chairman of the group
in 1976. Mr. Teer was a fellow of the
American Institute of Constructors
from 1972 until 1985. For civilian
service during World War II, he was
awarded the Civilian Meritorious
Service Award by the Bureau of Yards
& Docks of the U.S. Navy.
Mr. Teer has been very active with
the Boy Scouts of America, serving
as President of the Occoneechee
Council in 1963. He received the
Silver Beaver Award in 1963 and the
Silver Antelope Award in 1969. He

was president of the Friends of Watts
Hospital from 1965 through 1968
and was a member of the Board of
Trustees from 1970 until 1973. Mr.
Teer received the Durham Chamber
of Commerce Distinguished Achievement Award in 1974 and served as
President of the Chamber in 1976.
His community service was recognized by the North Carolina Council
of Christians and Jews in 1975
through the awarding of the National Brotherhood Award.
Mr. Teer's contributions to education have included serving as director of the North Carolina State Engineering Foundation for two terms. In
1968, he was awarded an honorary
Doctor of Science degree from North
Carolina State University. He has
served for many years on the Board
of Visitors of the Duke University
School of Engineering and has been
a member of the school's Dean's
Council since its inception. He now
serves as Chairman of the Fund
Raising and Capital Campaign subcommittee of the Dean's Council.
R. Dillard Teer retired in 1980 as
Senior Vice President of the Nello L.
Teer Company after 40 years of
service. Mr. Teer joined the construction company founded by his father,
Nello L. Teer, after attending the
University of Virginia.
Mr. Teer is a life-long resident of
Durham, North Carolina where he
has served the community and the
state through a wide range of civic
activities. He is a member of Duke
Memorial United Methodist Church
where he is Chairman of the Board
of Trustees. He also served on the
Board of Directors of the Methodist
Retirement Home located in Durham from 1961 until 1983.

Mr. Teer's service to Durham
County included membership on the
Board of Trustees of Durham County
General Hospital for three years. He
served on the Raleigh-Durham Airport Authority from 1949 until 1980
and was its chairman for seven
years. He was a member of the Durham County Commission for over
three years. He also served as a
director of the Triangle "J" Council
of Government for three years. Mr.
Teer has been a member of the Durham Chamber of Commerce since
1947, was elected as its president in
1967, and his many activities were
recognized through the awarding of
the Chamber Outstanding Civic
Award in 1975. He has been an
active member of Kiwanis, serving
as President of his club in 1963. Mr.
Teer joined the Board of Directors of
Home Savings & Loan in 1960 where
he is still a member.
Mr. Teer's contributions to education include membership on the
Board of Directors of North Carolina
Central University from 1956 until
1964. He joined the Board of Directors of Methodist College in Fayetteville, North Carolina in 1962 and
currently serves as its co-chairman.
Mr. Teer chaired the 1968 DurhamDuke Campaign, which typifies his
role in strengthening the bond between Duke and Durham. His tireless efforts on behalf of the Durham
community have been of great
service to Duke University.
William M. Bartlett has been President, Chief Executive Officer and a
Director of Kewaunee Scientific
Equipment Corporation since 1982.
A native of Rockford, Illinois, Mr.
Bartlett received a Bachelor of Science degree in Civil Engineering

from Duke University in 1954. He
served in the U.S. Navy from 1954
until 1958 and as Assistant Professor of Naval Science at the University
of Notre Dame.
Mr. Bartlett joined J.L. Clark Manufacturing Company in Chicago,
Illinois in 1958 as an engineering
trainee. He served Clark in various
capacities before rising to the position of Plant and Divisional Manager
of the Plastics Division in 1968. He
then joined American Hospital Supply Corporation as Vice President of
Manufacturing for the V. Mueller
Division and in 1971 was promoted
to President of V. Mueller, a surgical
instrument manufacturer and distributor. In 1975 Mr. Bartlett became
President of American Hospital Supply's Atlantic International Division,
a position he held until 1978.
In 1978 Mr. Bartlett joined G.D.
Searle & Company as Corporate Vice
President and President of the Hospital Products Group. He was soon
promoted to President of the Searle
Medical Products Group which manufactures and distributes a wide
variety of medical supplies and
instruments. He remained with G.D.
Searle until 1982 when he assumed
his current position with Kewaunee
Scientific Equipment Corporation.
Mr. Bartlett is a past member of
the American Society of Civil Engineers and the American Society of
Plastics Engineers. He served on the
Board of the American Surgical
Trade Association and now serves as
a Director of Union Special Corporation and Ravenswood Hospital in
Chicago. Mr. Bartlett is a member of
the Dean's Council of the Duke University School of Engineering and is
Chairman of the council's Long
Range Planning Subcommittee.
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LOST IN SPACE
Thomas Q. Knight
Ernest W. Lareau
Michael E. Rudisill
Q. Bruce Wilson

1950

1936

1945

E. Robert Scattergood
William W. Turner, Jr.

Dillard C. Mitchell
Frank rt. Rowe, Jr.
William P. Stover

1937
Francis W. Pettengill

1938
Edward Cameron
1939

C. Frederick Kreiser
1940
John R. Peppier

1912
Mr. Marshall A. Smith

1914

1941
Carl Lauppe, Jr.
Cecil S. Lucas
Dale C. Myers
Donald L. Robinson

John Thomas Moon

1922
Leonidas B. Falls

1942
Shirley A. Johnson
Thomas Olson

1927

1943

Philip M. Umstead

John Armour
Edwin O. Morrison

1933

1946
Robert M. Carpenter
V. William Condon
Richard R. Hutt
J. Roswell Poplar, Jr.
Douglas Soto

1947
C. Quy Rivers
R. Reese Carson
John Roger Eastman
Edison L. Forsyth
Joseph Q. Qurley
William C. Hunter. Jr.
Ludwig R. Kowalski
Herbert W. Small, III

Donald S. Bolinger
Arther E. Bonham
John Davis Fox
Haywood H. Harrell
John M. Hurt
George T. Long
George Edward Mott, 111
Douglas W. Rusta
William H. Shoemaker
William G. Zenda

1951

George F. Barrett
William P. Eberlein
Melvin C. Jones
Michael McNally
Frederick A. Schlee
Richard V. Shanklin, III
Peter D. Snow
Edward J. Whisnant

1952
A. James Barrett, Jr.
John W. Hall
William E. Hankins, Jr.
Joe M. Shipley
Richard F. Thompson

1953
W. Douglas Climenson
Kenneth E. Gross
Richard J. Heckert
Lawrence M. Tarnow

1955
Richard L. Holmes
Paul W. Pritchard, Jr.

1956
Baron Brooks Adams, Jr.
James E. Anderson
Robert Eadie, Jr.
John David Ellis
Carlos R. Jones
Julio R. Jones
Joseph F. Marchese
Joseph F. McDonald

Wilson John Chester Braun

1944

1949

1957

1934

Dean S. McClelland
Albert C. Roundtree, Jr.
Lynn C. Saunders

John Roland Edgar
Jack B. Harper
John M. Kenefick

George Bernard Baker
David B. Godfrey, Jr.
Holland Neal Headley

Quy M. Coffman
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1959

1960
George Bandre, III
Jack B. Bowman, Jr.
Todd S. Bradfield
J. Thomas Campbell
William A. Carswell, Jr.
Edwin E. Chapman, Jr.
William F. Frazier
Richard L. Holland
Gerald C. Huggin
Jerry T. Justus
Earl C. Koontz
Aristotle T. Nicolaides
Richard W. Slocum
Edward M. Thomas, Jr.

1954
Robert E. Gardner
William Curtis Landon
Robert W. Taylor
Richard T. Wise

1948
Victor M. Corrado
W. Phillips Foster
William M. Jackson, Jr.
John E. Lasater
Clarence O. McBryde
Marvin J. Newman
Pedro B. Prieto
Jack D. Underwood
Charles T. Ward

1958

J. Swann Blankenship, Jr.
Donald B. Capwell
Ethelbert P. Elmore, Jr.
James B. Fitch, Jr.
James F. Kanipe
James L. Mullin
J. Bruce Parker
William P. Rhea
Elwood H. Rose
Albert L. Stone
John T. Underwood, Jr.
Edward E. Warnick

Charles T. Duttweiler
James E. Finch
Charles D. Lucas
Milton J. McKelvie
Monroe S. Mitchell
Edmund H. Newman
Qeorge L. Otis, Jr.
E. Byron Smith

Thanks to the help
of many alumni, the
School of Engineering
has reduced its list of
inactives. We are, however, still not able to
reach the following
alumni. If you have any
information about their
whereabouts, or if your
address or employment
has changed, please
contact Assistant Dean
Clark at the School.

Simon Alfredo Izaguirre
Robert W. Jewell
Joseph A. Ruscyk
Jack Chester Sammons, Jr.
David Woods Stevens

1961
Chi-Yu King
Armagan Sanver
David Charles Watkins
Albert E. Coneway, Jr.
Joe R. Doupnik
Leon M. Galloway, III
Charles F. Gibson
Ted A. Hamilton
Bruce Patrick Ickes
Michael Joseph Mattingly
John W. Reid
James A. Saber
Michael Harvey Smith
David J. Warner

1962
Jai R. N. Rajan
Gurkan Unal
Donald L. Cohn
George C. Fuller
Peter Edward Jackson
James A. Kishpaugh

John Andrew Kramer, III
Alexander A. Leventis
Robert J. Maxson
James Hetherington O'Kane
Khup Chin Pau
William R. Peters
Charles W. Pond
Kenneth Graves Pugh
Eleazar Tirado
Wayne T. Van Wagoner
James H. Wilkins

1963
James
Cheng
Robert
Arthur

B. Carpenter
Chang Hu
J. Solomonic
M. Barr

Paul Robert Bengel
John R. Doggette
S. Keith Douglas

Martin M. Eisman
Martin McFarland Glesk

Terry A. Simpson

1966
Robert E. Ackerley
Frederick H. Auld, Jr.
James E. Carrington
William W. Cleveland
Curtace S. Gamlen
Harold G. High, III
Roger W. Hughes
James B. Kohler, Jr.
Robert E. Lang
Michael G. Madden
Edward K. Miller
Michael L. Morrison
William L. Thomas, III
Edward C. Thompson
Trafton Tredick, Jr.
Gene H. Williams
John C. Zimmerman, Jr.

1967

Thou-Han Liu
Gerard P. L. Toussaint
Thomas Stringfield Allen
Maury E. Wallace
William Egleston Woodruff, Jr. Richard M. Alvarez
Donald A. Ashby
John M. Droitcour, Jr.
1964
Thomas L. Fegley
Don R. Denton
Peter Feldmann
Robert R. Farris
Robert W. Gould, Jr.
Charles D. Jamerson, Jr.
Tyler G. Hamilton
William T. Kendrick
Gene Roger Kendall
William K. Owens
Albert S. Kyle
Robert C. Bates
Herbert W. Mumford, III
Anthony S. Brown
Joseph Oswell North, Jr.
David Wesley Brunson
Michael J. Chafkin
Jonathan H. Parker
Paul W. Elliott
Rondall C. Rector
Thomas E. Gebbie
Staton Chryst Reynolds
Khalil A. Hakim
Marvin B. Rose, Jr.
F. Raymond Jackson, III
Alan B. Sayer
P. Legrand Johnstone, Jr.
Hendrick G. M. Sijthoff
Richard C. Linger
Vaughan P. Simmons
Robert T. McLean, Jr.
Charles W. Phelan
1968
Warren F. Seagreaves, Jr.
George Buckley
Harry E. Stapleford
David J. Chen
Ralph J. Sutcliffe
Leonardo De Vera Cruz
David W. Trott
Hriday N. Darbari
Robert H. Wing
Jean-Philippe Gaillard
Dong-Shan Wu
Robert B. Cotton, Jr.
1965
Clayton W. Davis
Max F. Cordova
Thomas Earl Flynn
Dennis L. McKiernan
Phillip T. Foss, Jr.
Richard Allen Best
Charles A. Hall
George B. Black, Jr.
Alfred J. Hooks
Douglas Marvin Clifford
James B. Hysong
Michael A. Crawford
Thomas F. Culberth
Lee M. Kenna, Jr.
Theodore E. Doubleday
David E. McElyea
Alfred T. Duncan
Russell L. Schoudt
Eugene A. Garand, Jr.
Clinton Taylor
Paul V. Kirby
Wesley Walker
David J. Larson
James A. Young
Robert Morley McFarlin
James R. Scuffham, Jr.
1969
J. Stephen Simon

Perry R. Grace
Roland Frederick Straten

Mohammed S. Ali

Gerald K. Moore
Gerd Rechten
Stanley C. Shieh
Daniel R. Altschuler
Michael J. Finley
Ronald L. Gilbert
Robert L. Moore
Robert A. Phelan
William L. Raynor
Paul D. Smith
Richard M. Stanger
Jeremy W. Taylor
William T. Tita
Robert L. Vanasselt
William C. Webb, Jr.
Eric V. Witt

1970
Nabil G. Awadalla
Tze-Jer Chuang
Harry L. Hurd
Daniel A. Raynaud
Ronald M. Campbell
Ralph C. Greene
R. Keith Harrison
Clifton C. Hickman
Thomas E. Hubbard
Philip Carlisle Lang
Albert J. Mailman
Thomas W. Northrop, Jr.
Gary K. Schoonover
David T. Simmons
William G. Snyder
Ronald E. Terry

Daniel Joseph Marano
Robert R. Parker
Michael L. Pawlowski
Arnold F. Pierce
Thomas Lee Richardson
Charles Lacy Ringgold, Jr.
Christopher Edward Roberts
Blair Betterton Sanders
Nicholas Ridgely Scheller
Louis Ott Scott
Warren B. Shaw

James Leslie Kendall
Mary Z. Martin
Lee Frank McCrocklin, III
Roy K. Phelan
Margarita M. Rehbein
David P. Spearman
I. Kristina Svensson
Paul Chun-Ho Wan
William Bennett Whatley

1974

Young Kyun Kim
Kristine Elizabeth Ensrud
James B. Ferguson, III
Henry K. Holland
Scott D. Johnson
Choo Beng Lee
Matthew Allen Mozur
Hymog Park

Selcuk Tahsin Atalik
Eric Bernard iller
Dimitrios Vatis
Richard Mountford Ely
David Michael Franklin
Gary Eugene Grotenhuis
John Michael Logsdon
Stephen J. Montgomery
Stephen James Montgomery
Royden Pierre Saffores
Russell Lake Wildman
Richard Krikor Yardumian

1975
Takeji Kokusho
Raymond Joseph Lavoie, Jr.
M. Talat M. Mostafa
Emmanuel Kwame Yamoah
Athanasios Aridgides
Alexander James Doyle
Daniel Robert Hanes
Gary W. Laws

1971

1976

Yuan-Huang Hsu
Cengiz Karakoc
Muhsin Menguturk
M. Ployart
Evan Charles Castetter
Donald M. Heifer
William E. Hubbard
Lorenzo S. W. Tseng

Sang Chul Lee
Achint Prasad Mathur
Jeffrey A. Mazer
Terry Gay Riddle
B. Hill Parker
W. Michael Anderson
Francis Vincent Dugan, Jr.
John Carter Fletcher
Keith I. Gilfillian, Jr.
Ellen E. Mack
Kenneth R. Maples
Alex F. Owen
Michael William Roe
Edward T. Stockbridge
Beth E. S. Strawser
Howard M. Swartz, Jr.

1972
Suchin Boonrod
Sien-Chang Charles Liu
Chin-Chih Shiau
John C. Aiken
James L. Everett, IV
Timothy W. Joseph
John F. Kiefer
Murry A. Korn
Donald L. Miller. Jr.
Gerald J. Moore
Anthony P. Russo

1973
Subhotosh Khan
Johann Rudolph Kohler
Prabhakar Konath
Richard Dennis Parker
Michael David Besancon
Eduardo Rolando Costa
Richard Cavett Lee

1977
Gerard Auvergne
Joseph G. Fitzsimons, III
Raya Hizi
Pramod Anand Naralkar
Jiann-Quo Tarn
Olivier Teysseyre
Daniel L. Winfield
Anthony Sai-Yuen Chong
Alastair N. Couper
Katherine Hinrichs
Elizabeth A. Hooper
G. Michael Hostage, III

1978

1979
Tom Sturtevant Dunn
Anne-Marie K. Gilfillian
Michael J. Griffin
Michael L. Hammerle
Susan O Brien
Charles A. Thamstrom
Bradley G. Watts

1980
Pradeep Pandey
Sang Kyu Park
Jacques D. Beaumont
Thomas Henry Flournoy
James Drury Heerwagen
Emily Jane Leebron
Milford Monroe Reynolds. II

1981
Gary Tipton Davis
William Arnold Gillett
John Wook Park
Stephen Joseph Zorn

1982
Jill Recht
Cahrles W. Zombro

1983
Eduardo C. Do Val
Andrew Ditchik
Amy R. Dunham
Daniel Mitchell Godfrey
Mehmet Kerim Gokay

1984
Abdulati Bubker Bolkhir
Thomas Leon Ellis
William Kenneth Smith

1985
Karen Dawn Castell
Charles Kenneth Milliken
James Paul Rattray
Jane Ann Selis
Thomas Robert Sparks
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Teleco leads the way

Teleco Magna

Teleco MWD
MWD services
• MWD surveying, steering & orientation
• MWD gamma & resistivity logs
• Geological & engineering services

Magna-Drill mud motors
• Straight-hole drilling
• Directional drilling

Teleco Drilltech
Directional drilling and surveying
• Directional supervision
• Well surveying
• Engineering & computer services

TELECO
• M i n i OILFIELD
I . H V J SERVICES INC.
TELECO
iiiiimmmmm

105 Pondview Drive

Meriden, CT 06450

WAY
WERE
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