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From the Dean of Engineering

As the new dean of the College of Engineering at NC State University, this is my first open letter to
you, our more than 47,000 alumni, friends and supporters, and I am extremely pleased to have this
opportunity to address you.

First, let me offer special thanks to Nino Masnari for his vision and leadership as dean of engi- Louis A. Martin-Vega
neering at NC State for the past 10 years. Under his leadership, the College grew tremendously in

academic, research and extension programs, number and quality of faculty and students, programs

for minorities and women, national recognition and funding, including a $10 million endowment to name the Edward P. Fitts
Department of Industrial and Systems Engineering. With unwavering resolve, Nino led the College in its move to Centennial

Campus, leaving an outstanding legacy.

We want to build upon these great strides as the College moves into a new era, and we are fortunate to have extraordinary
people, facilities and resources to do so. One of my top priorities is to see the College of Engineering at NC State become one
of the foremost engineering colleges in the nation. The long-term goal is to reach a level of achievement and recognition that
will place us among the global leaders in engineering education, research and extension.

To achieve this goal, we face major challenges. These include a substantial increase in the number of outstanding faculty
and doubling our PhD production and research activity. We clearly need the support of alumni, friends, faculty, staff,
students, industrial supporters, legislators and advisory boards to achieve our goals. This support can come in a variety of
forms, ranging from significant naming and endowment opportunities to support for scholarship and fellowship programs.
Joining the Dean’s Circle increases the impact of your contributions as they are channeled to the areas of greatest need.

Another way to help is by spreading the word about the great things going on in our college. An underlying theme we have
adopted for our college is to assure that the “E” in Engineering stands for “excitement.” One way to illustrate this is by sharing
with you how the research, education and extension activities in our college go well beyond traditional borders of engi-
neering. We trust that you will find the activities documented in this publication both engaging and representative of the
excitement and broad impact embedded in the NC State engineering experience.

Following a kickoff event in Raleigh on November 30th, we began a series of trips across the state and nation to meet with
alumni and friends and share the goals and aspirations we have for the College. We are excited about these events and look
forward to meeting with as many of you as possible and hearing your ideas about the future of the College of Engineering.

I also encourage our alumni to get together and let us know about your upcoming events.

Finally, I want you to know how delighted I am to have joined the College as your new dean. The opportunity to lead such an
outstanding College of Engineering is indeed a privilege that I hold in the highest regard. Our ultimate objective is to provide
our students and faculty with an environment where they can experience the breadth and excitement of engineering, and

in so doing help define the future of engineering itself and make all our graduates leaders in engineering a better tomorrow.

I am very grateful for your support and assure you of my commitment to build upon our already strong foundation and
make you even more proud of being alumni, friends and supporters of the College of Engineering at NC State University.

— Louis A. Martin-Vega
Dean, College of Engineering
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Engineering Frontline

Engineering Frontline, created for alumni and friends of the College of
Engineering at North Carolina State University, comprises news from the
College of Engineering and the NC State Engineering Foundation annual report.
Engineering Frontline appears annually in hard copy, with updates coming
throughout the year as Engineering Frontline-Online. Keep up with all the latest
activities of the College of Engineering at www.engr.ncsu.edu.
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» ABOVE: The winning project, SunRay, has 3-D

visualization capabilities. (Graphic: NC State
SunRay Team)

» OPPOSITE: Engineering Building Il, which opened

in fall 2005, is the new home of the Department of
Computer Science and the Department of Electrical
and Computer Engineering. (Photo: Cameron Triggs
Photography)

» ON THE COVER: Real-time imaging of fluorescent

probes is used to study patterns of signaling within
living cells (see story on page 16). This research

is representative of the numerous involvements

NC State’s College of Engineering has with other
institutions and enterprises across the nation

and throughout the world, typifying our theme of
engineering without borders. In this story, chemical
and biomolecular engineer Jason Haugh works

on a team of 40 researchers from 23 institutions
collaborating on research to better understand wound
healing and cancer progression. Supporting this
valuable research is a grant renewal of $35.7 million
from National Institutes of Health. (Image courtesy
Jason Haugh)

Photo credits not listed elsewhere:

Cameron Triggs Photography, 7 ® Roger Winstead, 16, 25 o
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NEWS

Martin-Vega named Dean of
Engineering

Dr. Louis A. Martin-Vega, professor and dean at the
University of South Florida’s College of Engineering, became
dean of the College of Engineering at North Carolina State
University on August 7, 2006. Martin-Vega succeeds Dr. Nino
A. Masnari, Distinguished Professor of Electrical and
Computer Engineering, who had served as dean since 1996.

Provost Larry A. Nielson stated, “We’re proud to have

Louis Martin-Vega join NC State as dean of the College of

Engineering. His dynamic skills will lead the college to even

greater heights as a training ground for the next generation
of engineers and as a place
where cutting-edge research
provides real-world solu-
tions to problems.”

The College of Engineering,
NC State’s largest college,
with more than 5,500 under-
graduates and 1,800 gradu-
ate students, ranks fourth
among all US engineering
colleges in the number of
bachelor’s degrees awarded
and sixth in total degrees
awarded.

Martin-Vega was dean

of engineering at the
University of South

Florida from 2001 to 2006.
Previously Martin-Vega
served as acting head of the
Engineering Directorate

at the National Science

Foundation (NSF), overseeing a $440 million budget support-
ing research and education programs. He also served as direc-
tor of NSF’s Division of Design, Manufacture and Industrial
Innovation for two years.

Prior to his NSF service, Martin-Vega was a professor at

Lehigh University and chair of the Department of Industrial
and Manufacturing Systems Engineering. He was also the
Lockheed Professor in the College of Engineering at the Florida
Institute of Technology and held tenured faculty positions at
the University of Florida, where he served as director of the
Center for Electronics Manufacturing, and the University of
Puerto Rico, Mayaguez. His research and teaching interests
are manufacturing systems, logistics and distribution, opera-
tions management, and production and service systems.

Martin-Vega is a fellow of the Institute of Industrial Engineers
(ITE) and the Society of Manufacturing Engineers. He is also a
member of the National Engineering Deans Council and the

Pan American Academy of Engineering. He is a registered pro
fessional engineer in Florida and Puerto Rico and is currently
President-elect of the Institute of Industrial Engineers (IIE).

Martin-Vega received the Albert Holtzman Distinguished
Educator Award from IIE in 1999 and a Hispanic Engineer
National Achievement Award (HENACC) in 2000. He has also
received a number of outstanding faculty awards that include
the College of Engineering Teacher of the Year Award from
University of Florida in 1986. He has authored or co-authored
several manuscripts, book chapters and book reviews, as well
as dozens of scientific and technical publications.

Martin-Vega, a native of New York, received his bachelor’s
degree in industrial engineering from the University of Puerto
Rico in 1969. He earned a master’s degree in operations
research from New York University in 1971 and a master’s in
systems engineering from the University of Florida in 1973.
He received his Ph.D. in industrial and systems engineering
from the University of Florida in 1975.
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Engineering on the move

The plan to move the entire College of

Engineering to Centennial Campus is well under-

way. The Engineering Graduate Research Center

opened in 1997 and was renamed the Larry K.

Monteith Engineering Research Center in 2005.

This complex, which includes the Constructed Facilities
Laboratory, represents 136,507 gross square feet of additional
space for the College. The College continues to occupy space
in Research I, II, and IV; Partners [; and the Flex Building.

* Engineering Building I, with 152,499 gross square feet of
space, opened in 2004 and is the new home of Chemical
and Biomolecular Engineering and Materials Science and
Engineering.

e Engineering Building II, with 202,376 gross square feet of
space, is the new home of Computer Science and Electrical
and Computer Engineering. It was completed in fall 2005.

e Engineering Building ITI, the future home to Mechanical
and Aerospace Engineering and Biomedical Engineering,
received $8.7 million from the Legislature in 2005 for plan-
ning and $61 million in funding in 2006 for construction.
Plans call for 200,000 gross square feet of space.

e EBIV, which will house the Edward P. Fitts Department of
Industrial and Systems Engineering, and EBV, which will
house Civil, Construction, and Environmental Engineering
and Nuclear Engineering, have not yet received funding
and are in the conceptual stages.

Computer Science and Design
collaborate to form Design Tech

The Department of Computer Science and the College of
Design at NC State University have joined forces to form
Design Tech, an interactive visual design hothouse that will

conduct research
that combines
computer science
and design. Research
areas include
artificial intelligence,
visualization,
graphics and computer games, as well as graphic, visual
and interaction design. Projects include cinematic camera
control for games, automated tours through scientific data,
swarm-based visualizations of news feeds and intelligence
telemetries and PDA-based navigation tools.

The National Science Foundation (NSF) has provided NC
State with $268,000 to support 10 undergraduate students
during a 12-week research program to be held each summer
for three years as part of their NSF Research Experience for
Undergraduates (REU) program. Participants are recruited
nationally and will receive a stipend for room and board while
they participate in the program. Dr. Ben Watson, associate
professor of computer science, is the principal investigator for
the project and serves as director of Design Tech.

For more information, visit designtech.ncsu.edu.

NC State, IBM announce
Services Science program

In January 2006, NC State University and IBM announced a
new curriculum initiative in Services Sciences, Management
and Engineering (SSME). The new academic initiative is
designed to prepare graduate students for careers in the
evolving multidisciplinary field of services management.

NC State will be the first research university in the US to
launch a master’s-level curriculum initiative in SSME, which
was created in collaboration with IBM through its Academic
Initiative program. For more information visit www.ssme.
ncsu.edu/new.




Engineering students
help “Stop Hunger Now”

Senior design projects help global food aid program

Each day more than 30,000 people die of starvation around
the world. Ttis a crisis highlighted during World Refugee

Day and in the national and international media. While the
causes vary, the short-term solution is the same — send food
aid to the areas hardest hit. It is a monumental task requiring
countless hours of work by volunteers and aid workers.

At North Carolina State University, a group of students in

the Edward P, Fitts Department of Industrial and Systems
Engineering used their industrial engineering skills to help

a global food aid organization improve its process for pre-
paring and shipping meals to more than 55 countries in
crisis. The students, all seniors completing their capstone
design course, worked with Stop Hunger Now to improve its
Raleigh warehouse operation. The projects were coordinated
through the Engineers Without Borders chapter at NC State.

“The projects actually started as a result of efforts by one of
our students, Kate Hensley, who was working with the uni-

versity’s Engineers Without Borders chapter,” said Clarence
Smith, assistant head of the department and project design
course instructor. “Unfortunately she wasn'’t able to work
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with this first set of projects, but she was able to coordinate
the senior design students’ projects with the needs of Stop
Hunger Now.”

The students formed three design teams, each with a specific
task assigned. Team 1 studied the warehouse layout and
developed a new layout for storage and production and to
improve the flow of materials from delivery of raw goods to
finished product ready to ship. Team 2 focused on the supply
chain functions, and Team 3 created an inventory control and
management database. Dr. Michael Kay, associate professor
of industrial and systems engineering at NC State, served as
project adviser.

After the students assessed the operation and the areas
needing the most improvement, they worked through the
semester to find workable solutions. At the end of the semes-
ter the teams presented their recommendations to Chad
Stutsman, program director for Operation Sharehouse, the
food distribution arm of Stop Hunger Now. The students’
reports helped Stutsman improve the organization and flow
of materials at the Raleigh facility. The inventory control and
management database will be used in the Raleigh facility
and at the Charlotte and new South Hill, Va., facilities, which
opened in July 2006.

“The students’ projects helped organize the warehouse and
programs in a way that I can adapt to future growth,” said
Stutsman. “Iused most of the recommendations in the
warehouse, and the database was very well done. It will be
used in all of our current facilities and in the planned facility
in Mississippi. I'm very grateful to the NC State students for
their hard work on this project.” B



Members of NC State’s Engineers Without Borders

work to improve conditions in other countries

In spite of the technological advances of the 20th and
21st centuries, millions of people around the world
continue to live in poverty, lacking even the most basic
necessities. At North Carolina State University, engineer-
ing students are using their skills to change the lives of
impoverished people in other countries. The students
are all members of the NC State chapter of Engineers
Without Borders, an international humanitarian organi-
zation that uses the talents of engineers to address the
problems of poverty around the world.

Officially recognized in 2005, the NC State chapter has

grown to more than 50 members. The chapter is inter-

disciplinary, with members from engineering as well as
the humanities and management, all eager to use their
talents to help meet the needs of people in developing

countries.

In spring 2006 students in the industrial engineering
senior design class used their senior design projects to
help Stop Hunger Now. (See story at left.)

In fall 2006 the students worked on projects in Sierra
Leone and Bolivia. Working with LemonAid Fund, a
non-governmental organization that strives to eradicate
poverty and support universal primary education, NC
State EWB students set up a water sanitation project and
used solar panels or wind turbines to power utilities for a
school in Lower Allentown, Sierra Leone.

EWB members are also working with Save the Children
— Canada on a project to help improve conditions in
schools in Cochabamba, Bolivia. Members planned to
travel to Cochabamba to assess water supply and treat-
ment options with the community, perform hygiene
education and conduct ethnographic surveys.

While the focus of the Engineers Without Borders is primarily
on bringing engineering expertise to impoverished areas in
other countries, the NC State chapter also volunteers closer
to home. In fall 2006 members tutored students in math and
science at A.B. Combs Elementary School in Raleigh while
continuing to work at Operation Sharehouse.

For more information about the NC State chapter of Engineers
Without Borders, visit www.ncsu.edu/stud_orgs/ewb.

Assembling food packages for Stop Hunger Now’s
Operation Sharehouse is just one of several projects

of the NC State chapter of Engineers Without Borders
(EWB) this year. EWB member Akeem Robinson and
chapter president Troy Gould, both chemical engineering
students, worked with other members to aid villages in
Bolivia and Sierra Leone. (Photo: Daniel Kim)




NC State, Shaw

Jniversity,

Wake County Schools
team up for RAMP-UP

Family Math Night is a
popular draw for this
program supported by
NSF and GE

RAMP-UP fellows are ready for Family Math Night at Bugg
Creative Arts and Science Elementary Magnet School.
Left to right are Kate Caldwell, NC State graduate student
in mechanical and aerospace engineering; Matthew Lewis,
NC State doctoral student in chemistry; Denice Young,
NC State graduate student in materials science; Mike
Geci, NC State senior in mechanical engineering; Tania
Coleman, Shaw sophomore in math education; Travis
Williams, NC State graduate student in electrical and
computer engineering; and Tenea Miller, NC State junior

in biological engineering. (Photos: Kathi McBlief)
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It was family math and science fair night at Bugg Creative Arts
and Science Elementary Magnet School in Raleigh. Some
parents and students had gathered to admire student science
projects, and others to participate in Family Math Night.

Running the Family Math Night events were Liz Parry, project
director of RAMP-UB, a program at NC State University offi-
cially known as Recognizing Accelerated Math Potential in
Underrepresented People, and a crew of RAMP-UP fellows
who are college students from NC State University and Shaw
University. Parry and her crew all sported bright red polo
shirts stenciled with the white RAMP-UP logo. Armed with
bins of hands-on math activities, the crew spread out to
several classrooms to set up and facilitate grade-appropriate
activity stations. Fellows, students and parents settled in for
an hour of fun and learning.

RAMP-UP is a five-year, $2.5 million grant project funded

by the National Science Foundation’s GK-12 Program and

the GE Foundation. The program partners NC State’s col-
leges of Engineering and Education and Shaw’s Department
of Natural Sciences and Mathematics with the Wake County
Public School System to increase the number and diversity of
students who enroll and succeed in higher level math courses.

NC State’s Dr. Laura Bottomley, the director of Women in
Engineering and Outreach for the College of Engineering, and
Dr. Karen Hollebrands, assistant professor of mathematics
education in the College of Education, are the principal inves-
tigators for the project. Dr. James Nelson, professor of natural
sciences and math, is the lead collaborator at Shaw University.



RAMP-UP fellow Tania Coleman
helps fifth grader Alice Adebari
with a Family Math Night activity.

NC State and Shaw students are the cornerstone of the
program. Approximately 40 graduates and undergraduates
who are studying engineering, computer science, mathemat-
ics and education are placed in eight Wake County schools
(five elementary schools, two middle schools and one high
school) to act as resources and to collaborate with teachers to
create “hands-on” activities that foster enthusiasm for math-
ematics among K-12 students.

Jaimi Neuf, fourth grade teacher at Bugg Elementary, is
excited about the RAMP-UP program. “The kids get excited
about working with college students, which gets translated
into getting excited about math. The [RAMP-UP] fellows are
very prepared. We teach, and the fellows reinforce the con-
cepts. The kids now want to know how to get into Math Club
— it’s considered cool. Parents are very supportive, too.”

For Parry, who directs the fellows, RAMP-UP is her “passion.”
“I absolutely love what I'm doing. I tell people I would do this
for free, but I don’t have to, which is really nice,” she said.

Family Math Night is a new tool among many that RAMP-UP
uses to tap the math and science potential of students who
may be left behind. The goal of Family Math Night is to reach
children through their parents. According to Parry, parents’
attitudes, especially those of mothers, have a tremendous
impact on their children’s views toward math and science.

If the parents do not have confidence in their own math

and science skills, then their children tend to lack confidence
as well.

“Parents are really key,” Parry continued. “In North Carolina,”
she explained, “children are tested in third grade to determine
if they are academically gifted. The academically gifted chil-

dren are then on track to take algebra by eighth grade and cal-

culus by twelfth.” According to Parry, the children who are not
deemed academically gifted are at a disadvantage unless they
have strong advocates. Parry said, “Parents can be that advo-
cate. Part of our mission is to educate them about doing that.”

On Family Math Nights, Parry and her fellows take six bins,
marked K through 5, to the elementary schools. Each bin con-
tains five activities tied to the math curriculum of the grade.
The fellows explain the rules of the activities, and the parents
and children participate in the activities together. Activities
range from kindergarten patterning exercises, such as stringing
anecklace with items to match a drawn card, to fifth grade per-
centage exercises, such as fishing items from a bowl of water
and then determining the percentage of what was caught.

Family Math Nights are extremely popular. When Parry held
a Family Math Night at Willow Spring Elementary School, 400
parents showed up. “It was the largest parent event in the
school’s history,” Parry said.

For the children, part of the attraction of Family Math Night
and other RAMP-UP activities is interacting with the college
students. One of Parry’s NC State students, Travis Williams,
an African-American who is working toward his master’s
degree in electrical and computer engineering, tutors four
African-American students each week.

No one can deny that RAMP-UP is a positive influence in the
schools. Sometimes the benefit is profound. A fellow from
Shaw collaborated with one math teacher to teach Algebra I
to students who were not supposed to be ready for that level
of math, yet the entire class passed the end-of-course exam.

At other times, the effects are subtle but equally powerful.
Ann Thiani’s daughter, Stephanie, is in fifth grade at Bugg
Elementary and “loves” the RAMP-UP fellows. Thiani said

of her daughter, “She is a bright girl and an excellent student,
but before [RAMP-UP] she talked about becoming a dancer,
alawyer or a doctor. Now she talks about engineering. It has
opened up a new world for her.”

For Parry and the fellows of the RAMP-UP program, opening
up new worlds is their goal and passion. M
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—ngineer develops

petter device for people
with Parkinson’s Disease

NC State and
UNC-Chapel Hill work
together to improve
safety and comfort

of neuroprosthetics

12 NC State University College of Engineering

Parkinson’s disease (PD) is one of several neurological disor-
ders with symptoms such as tremor, rigidity, stiffness, slowed
movement and walking problems. In some cases these dis-
orders do not respond to medications. However, the patients
can still benefit from a surgical procedure known as deep
brain stimulation (DBS). DBS uses a surgically implanted,
battery-operated medical device called a neurostimulator

to deliver electrical stimulation to targeted areas in the brain
that control movement, blocking the abnormal nerve signals
that cause tremor and PD symptoms.

The stimulation devices that are currently in use are based
on cardiac pacemakers that have been modified for use in
the brain. While these devices provide adequate stimulus

for symptom relief, they are so bulky that they have to be
implanted in the upper chest area and connected to the head
with a long cable that is placed under the skin. Statistical
research conducted at the Johns Hopkins University has
shown that the subcutaneous cable is the main source of
patient discomfort and system malfunction.

Using a combination of novel microstimulation methodolo-
gies and low-power circuit design techniques, Dr. Maysam
Ghovanloo, assistant professor of electrical and computer
engineering at North Carolina State University, is creating a
device that eliminates the long, subcutaneous cable between
the stimulator and its electrodes and delivers a better-con-
trolled train of electrical impulses for stimulating the brain.
The small-sized, low-power, head-mounted deep brain stim-
ulation system will reduce patient morbidity and mechanical
failures while improving the safety, efficacy and efficiency of
stimulation delivery as well as patient comfort.



“Significant advancements in electronics, computing,
microfabrication, wireless communications, biocompatible
materials and neurosciences have made possible the devel-
opment of a new generation of neuroprosthetic devices that
are aimed at restoring sensory, motor and cognitive functions
lost through injury or disease. This research takes advantage
of these technologies to develop state-of-the-art implantable
microelectronic devices,” says Ghovanloo.

Current DBS devices are susceptible to failures, including
breaks in the lead wires, migration of the subcutaneous

wire and shifting of the stimulation electrodes. Studies of
DBS patients have shown that the long wires and connec-
tors attached to the chest-implanted devices are the primary
cause of mechanical failure.

Ghovanloo’s more efficient head-mounted design reduces the
possibility of these problems because the stimulator will be
small enough to be placed under the scalp inside a cap that
will be located directly above the place where the electrodes
enter the skull. The head-mounted device does not require
long subcutaneous wires, and the smaller stimulation device
and rechargeable battery eliminate the current bulky chest-
implanted device.

Dr. Maysam Ghovanloo and graduate
student Gautham Krishnamurth test
circuitry designed to improve deep
brain stimulation in Parkinson’s
patients. (Photo: Jennifer Weston)

One key component of the new device is a novel switched-
capacitor-based stimulation (SCS) circuitry, developed by
Ghovanloo, that gives better control over the electrical charge
delivered to the neural tissue. Existing devices either provide
high power efficiency through voltage-controlled pulses for
longer battery life with very little control over the injected
current or provide good control over the stimulus current
with greater power consumption, resulting in shorter battery
life. The SCS circuitry, on the other hand, provides both good
control over the injected charge into the neural tissue and
reduced power consumption.

To evaluate his experimental device designs, Ghovanloo

is collaborating with Dr. Oleg Favorov, associate profes-

sor of biomedical engineering in the joint Department of
Biomedical Engineering at NC State and the University of
North Carolina at Chapel Hill (UNC-CH), and Dr. Richard W.
Murrow and Dr. Mark Tommerdahl, both of the Department
of Neurology at UNC-CH. The study compares the different
stimulation delivery methods, including the SCS-based cir-
cuitry developed by Ghovanloo. Once the optimum circuitry,
stimulus waveforms and range of stimulus parameters are
determined, miniaturized, fully integrated system-on-a-chip
(SoC) prototypes of the head-mounted device can be built
and tested.

Ghovanloo’s research into implantable microelectronic
devices (IMDs) for the treatment of neurological disorders
such as Parkinson’s disease, essential tremor and dystonia
can be applied to a variety of other diseases, disorders and
disabilities.

“Developing new technologies to better and more effectively
aid people with disabilities is one of the major challenges
that scientists and engineers aspire to undertake in the 21st
century,” says Ghovanloo. “These devices can be designed
to address many other nerve-related problems, including
hearing loss, blindness and paralysis. While these applica-
tions are still in the early stages, they are very promising for
the future.” M

13



New process revolutionizes
micro medical devices

NC State, UNC-Chapel Hill and
German researchers open door to
a new dimension in customization

and mass production of tiny
medical devices for drug delivery

Using this micropositioning system to manip-
ulate a laser, Dr. Yuan-Shin Lee and Dr. Roger
Narayan are able to create a three-dimen-
sional microstructure such as a microneedle.
(Photo: Jennifer Weston)
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Imagine a world in which tiny devices can cure diseases

and correct defects in the human body. That'’s the goal of
research being conducted by engineering researchers at
North Carolina State University and the University of North
Carolina at Chapel Hill (UNC-CH). They are designing novel
applications of microstructures and nanostructures to create
medical devices that may one day revolutionize human
medicine.

Dr. Roger Narayan, associate professor of biomedical engi-
neering in the joint Department of Biomedical Engineering
at NC State and UNC-CH, in collaboration with research-
ers at Laser Zentrum Hannover in Germany, developed

a two photon polymerization (2PIP) process to produce
three-dimensional microstructured medical devices using
Ormocer®, an organic-inorganic hybrid material currently
used in dentistry. The process opens new possibilities for
micro and nano devices that are customized for specific bio-
medical purposes.

Once the new process was developed, the researchers con-
tacted Dr. Yuan-Shin Lee, professor of industrial and systems
engineering at NC State, who is internationally recognized as
a pioneer in the field of computational design and manufac-
turing. Lee’s modeling work uses computer-aided molecular
modeling and molecular design to create optimal specifica-
tions for each tiny device according to its specific use. He
has developed a new modeling and design process that
allows the researchers to test the limits of the hybrid materi-
als by varying the structure of the devices and changing the
elasticity along a greater range.

“Modeling at the molecular level represents a new dimen-
sion of modeling and analysis,” said Lee. “Since the physical
properties of materials at the microscale are very different
from the physical properties at the macroscale, we must



design a modeling process that is highly specific. Using molec-
ular modeling and computer-aided molecular design, we can
manipulate the material properties to optimize performance.”

Currently the team is working to design and produce micro-
needles with a variety of specifications and modeling the pen-
etration of the needles in skin to improve geometry and design.
The designs are being tested and validated in the Biomechanics
Laboratory at NC State with the help of Dr. Peter Mente, assis-
tant professor of biomedical engineering.

“The conventional microneedles are not mass producible,”
says Narayan. “What we are able to do is produce needles with
unique geometrics tailored with optimal skin penetration and
fracture resistance properties. Our goal is to be able to custom-
ize and mass-produce these microneedles. Dr. Lee’s modeling
work will help us find the most efficient and effective way to
manufacture the devices using this new laser technique.”

In the 2PIP process, laser pulses are delivered in femtosecond
(one millionth of a nanosecond) pulses to break chemical
bonds on photoinitiator molecules. These molecules react
with the Ormocer® monomers to create radicalized polymol-
ecules. (Monomers are single molecules that have the ability to
combine with similar molecules in a process called polymeriza-
tion.) The lasers are manipulated in three dimensions using a
micropositioning system to create a three-dimensional micro-
structure such as a microneedle. This new process opens the
doors for the development of nano and micro devices that will
have a wide variety of applications from painless injections to
orthopedic, prosthetic and cardiovascular devices.

“What initially attracted me to this type of research is the pos-
sibility that we may someday have tiny machines that can func-
tion within the human body to repair and heal the body,” said
Lee. “There is beauty in the machine that can do what your
hands cannot do and see what your eyes cannot see. This is the
direction I see that engineering should go.”

The two photon induced polym-
erization (2PIP) process can
produce these microneedles
(left and below) using Ormocer®.
(Images: courtesy Roger Narayan)

Lee’s vision of a micromachine that heals or helps the
human body may not be that far-fetched. He and Narayan
already envision that their modeling and fabrication
process may one day develop a tiny device that can reside
in the body of a diabetic and not only monitor blood

sugar levels but also deliver proper doses of insulin. The
device would combine the microneedles they are currently
designing with a microelectromechanical system (MEMS)
and a nanosensor that remains viable in the human body.
Essentially the diabetic would no longer have to prick a
finger, inject insulin or wear an external insulin pump.
Materials with antimicrobial properties may be incorpo-
rated so that the risk of infection, a serious concern for dia-
betics, would be all but eliminated.

“The tiny system that can go inside the body and make
repairs will probably not be developed in my lifetime,” says
Lee. “But it is satisfying to know that we are working in that

direction.” M
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Chemical engineer Jason Haugh
IS part of a 40-memlber consortium
studying cell migration

Process is key to understanding cancer progression

and tissue regeneration

A North Carolina State University chemical engineer is
working with researchers from 23 institutions in a collabora-
tive effort to understand cell migration. The Cell Migration
Consortium, funded through a “glue” grant from the National
Institutes of Health (NIH), was formed to study the molecular
basis for cell movement, a process that is key to understand-
ing cancer progression and tissue regeneration.

The 40-member team of researchers has recently received

a $35.7 million grant renewal from the NIH to continue this
work. The team is organized into multidisciplinary working
groups (initiatives) that investigate the different aspects of
cell migration and is in the process of developing new bio-
logical tools, chemicals, technologies and data to improve
understanding of how and why cells move.

Jason Haugh
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Dr. Jason Haugh, associate professor of chemical and biomo-
lecular engineering at NC State, is working with the modeling
initiative. This group is developing mathematical descrip-
tions of the chemical and mechanical processes that govern
cell migration, in close collaboration with biologists within
and outside the consortium. Other groups include the dis-
covery initiative, which is identifying the functions of major
genes and proteins involved in cell migration, and the struc-
ture initiative, which studies how adhesion proteins assemble
to form biologically active, multiprotein machines.

Haugh’s role in the consortium is to model intracellular
signaling elicited by combinations of distinct cell migra-
tion stimuli, driven in part by experiments in his laboratory.
Simply put, he is modeling how a cell responds to changes in
its environment. He has already characterized and modeled
the cellular response stimulated by platelet-derived growth
factor (PDGF) and other factors released during wound
healing.

Using real-time imaging of fluorescent probes in living cells,
Haugh can directly compare the observed patterns of signal-
ing within the cells to the models he has developed. This
approach allows Haugh to study how signaling mechanisms
are regulated and organized in response to a variety of cell
migration cues.

Haugh’s research combined with the other research projects
conducted within the consortium will greatly improve the
understanding of cell migration and provide other scientists
with new tools for studying the cell migration process. M



Researchers study FROG problem in sewers

NC State, Purdue, Southern
lllinois and Town of Cary team
up on this two-year project

There is a FROG problem in the sewer systems. No, it’s
not the croaking kind but the slick, matted kind.

The accumulation of fat, roots, oil and grease (FROG)

in sanitary sewer collection systems can lead to sanitary
sewer overflows (SSOs). Ongoing sewer system mainte-
nance by public utilities is required to prevent wastewater
overflows that end up in creeks and rivers. Better ways

of removing FROG during a pretreatment stage can help
reduce maintenance costs.

THE TEAM’S MULTIFACETED APPROACH TO
TACKLING THESE ISSUES INCLUDES SUR-
VEYS, FIELD AND LAB WORK, PILOT-SCALE
TESTING AND COMPUTER SIMULATIONS.

Dr. Joel J. Ducoste, associate professor of civil, construc-
tion, and environmental engineering, and a multidis-
ciplinary team have received funding from the Water
Environment Research Foundation to study aspects of
FROG pretreatment. In particular, they will investigate
ways to improve grease interceptor performance, analyze
the surface chemistry of pipe surfaces to determine if one
surface over another favors fat, oil and grease (FOG) accu-
mulation and study treatments designed to reduce the
regrowth of roots in pipes.

Joining Ducoste, who is leading the two-year project, are
Dr. Kevin M. Keener, associate professor of food science at
Purdue University; Dr. John W. Groninger, associate profes-

Dr. Joel Ducoste leads the FROG
project from NC State University.
(Photo: courtesy Joel Ducoste)

sor of silviculture in the Department of Forestry at Southern
Illinois University; Leon Holt, utility pretreatment Town of
Cary; and Barbara Oslund, senior engineer at Solutions-IES
in Raleigh.

The primary focus of the FROG project deals with two types
of blockages that cause SSOs. Ducoste said, “According to
the EPA [US Environmental Protection Agency], blockages
make up at least 40 percent of sanitary sewer overflows.”
The first type of blockage is caused by food-related wastes,
FOG, that get into the sewer systems from food prepara-
tion and cleaning activities at food service establishments
and, to a lesser degree, at private residences. The second
is caused by plants, particularly tree roots that have pen-
etrated sewer pipes through cracks. Root hairs combined
with hardened fat create dense mats that build up in the
pipes and eventually constrict or block wastewater flow.
The team’s multifaceted approach to tackling these issues
includes surveys, field and lab work, pilot-scale testing and
computer simulations.
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Motorsports brings math and physics to life for
elementary, middle and high school students

New math and science curriculum
developed at NC State appeals
to young NASCAR enthusiasts

The issue of improving math and science education has
recently moved to the forefront of national debate with
leaders calling for more funding for math and science educa-
tion. It has long been acknowledged that keeping students
interested in math and science is a challenge for teachers,
who must compete with videogames and iPods for students’
attention.

One U.S. News and World Report article, “Did Bush Do The
Math?,” cites a recent study that shows that close to half of

all 17-year-olds in America do not have the basic math skills
needed to hold a production associate’s job in the automobile
industry.

At North Carolina State University, Dr. Eric Klang, associate
professor of mechanical and aerospace engineering, and

Dr. Ed Maxa, associate professor and 4-H youth development
extension leader, have joined forces to create a math and
science curriculum that has no trouble holding the attention
of students of all ages.

Physics is fun when taught at a motor speedway
using race cars. These middle school students

learned how friction is important to the motion
of a race car. (Photos: Cheryl Heeter)
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Drawing on the roar and excitement of motorsports, Klang,
faculty advisor for the Wolfpack Motorsports team, has part-
nered with the national and North Carolina 4-H programs
to develop a prototype math and science curriculum that
teaches students the principles of math and physics. “On
Track for Learning” is designed as an education tool that
follows students from elementary grades through high
school.

“This project has been a great collaboration between engi-
neers and the 4-H program,” says Klang. “Engineers have the
math and physics background, and 4-H provides the curricu-
lum development expertise. The result is a first-rate curricu-
lum that is hands-on and exciting for students.”

Based on national math and science standards, the prototype
curriculum brings the two disciplines together by emphasiz-
ing experiential learning through motorsports-related experi-
ments. According to Klang, the program would dovetail with
an undergraduate and graduate program in automotive engi-
neering, giving students incentive to pursue a college degree.



Middle school students learn about
friction, aerodynamics and elapsed
time as they apply to a dragster during
the On Track for Learning event held at
Mooresville Dragstrip.

The lessons in the curriculum include “Friction: Friend or

Foe?” and “Energy Conversion: Form-Shifter.” In the lesson
on friction, students study the forces that govern the perfor-
mance of a racecar and learn how friction is a key factor in
the motion of the car. The lesson then also gives common
examples of friction that people encounter in daily life, such
as the friction between shoes and sidewalk. The full curricu-
lum is broken into four categories: matter, motion, force and
energy.

“This is a unique program that will address many of the
current deficiencies in math and science education at the K
through 12 level,” says Klang. “With more funding for devel-
oping and expanding the curriculum, we could have a unified
curriculum for all grades.”

Work has already begun with middle school students and
teachers. The first On Track for Learning event, which

was held in fall 2005 at the Mooresville Dragstrip, involved
approximately 50 fifth graders from a Statesville charter
school. The event was organized by John Moloney, manager
of Penske Technology Group, based on the education
program developed by Klang and Maxa. The students
learned about friction, aerodynamics, and elapsed time

and velocity as they apply to a dragster. The students met
National Hot Rod Association (NHRA) driver Tisha Wilson, a
high school student who competes in NHRA events. Wilson
demonstrated her driving skills in her NHRA dragster.

“The event was a great success,” says Klang. “The students
were able to apply the lessons from the curriculum and watch
the principles of physics at work on the racetrack.” M

NC State University holds first

automotive industry workshop
in North Carolina

NASCAR is just one of North Carolina’s important connections to the automotive
industry. At NC State University more than 60 faculty members conduct research related
to the automotive and transportation industries. With research projects that cover every
aspect of the industry from design of the fabric on the seats to the design of the roads,

experts at NC State work on advances that improve the way America travels.

Industry and government leaders joined NC State researchers on the university
campus in spring 2006 for the first Automotive Industry Workshop to explore the
most challenging issues facing the automotive industry and ways to collaborate to
address those issues. Participants learned about the research capabilities of NC State
in automotive and transportation technologies, identified challenges related to global
competitiveness and the environment and discussed ways to address the challenges.
The event was sponsored by the College of Engineering, the College of Textiles and the

Office of Research and Graduate Studies.

Speakers and panelists included Richard Dell, director of the Advanced Vehicle Research
Center; Cindy Williams, director of technology management at General Motors R&D;
Don Graunstadt, CEO of Lotus Engineering Inc. North America; Simon Cobb, director

of project planning at Lotus Engineering; Dr. Fred Gallash, Gallash Consulting; and

Dr. Robert McMahan, senior advisor to the Governor, Science and Technology, State

of North Carolina.

Breakout groups were led by faculty members from the colleges of Design, Engineering
and Textiles. Key leaders from every aspect of the industry were represented at the
workshop, including Automotive Textile Solutions, General Motors, Duke Power, Foard
Systems Design, Insight Technologies, Lord Corporation, Nomaco, Omnisys Corporation,
RTl International, Southern Research Institute, 3TEX and Walbridge Aldinger. State

leaders from the NC Department of Commerce were also present.

The automotive and transportation research resources available at NC State could
play a key role in attracting the automotive industry to North Carolina. Organizers are

exploring the possibility of making the workshop an annual event.
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Virtual Compu

next-generatio
North Carolina

NC State provides
resources for global
grid computing
demonstrations
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INng Lab brings
N computing to

North Carolina State University and the College of
Engineering continue to be at the forefront of technology
with advancements in powerful computing environments.
The Virtual Computing Lab (VCL) is a first-of-its-kind com-
puting environment that allows students and professors to
access powerful computer software and hardware remotely
from their desktop and laptop computers. The VCL is also
part of a collaboration among other universities and indus-
tries that is developing the next-generation Internet that will
allow global sharing of computer resources and technology
through grid computing.

Developed by the Department of Computer Science and
Office of Information Technology and Engineering Computer
Services (ITECS) in the College of Engineering and the
university’s Information Technology Division (ITD), in part-
nership with companies like SAS and IBM, the VCL was first
tested by small groups of engineering students at NC State in
2004. The testing and expansion to a wider group of students
has continued. In fall 2006 the entire NC State student body
was able to access the VCL through the NC State portal, and
students at the University of North Carolina at Chapel Hill
have been added.

The College of Engineering ITECS team developed the man-
agement software that makes the VCL possible. “The team
wrote more than 40,000 lines of code that make it possible for
users to schedule, reserve and access computing resources
through the VCL,” says Aaron Peeler, computer science/
engineering program manager for IT Advanced Academic
Computing Initiatives.



Recently the VCL participated in an MCNC demonstration of
global grid computing that represents the future of high-end,
international computing. The demonstration proved for the
first time that a software application in one country was able
to reserve, manage and monitor computing and network
resources across both countries — Japan and the U.S. The
demonstration is a milestone toward the development of a
“global grid” of networked, interoperable resources. Another
global demonstration is planned in November. The VCL will
provide computing resources for that demonstration as well.

Dr. Mladen Vouk, associate vice provost for technology and
professor and head of the Department of Computer Science
at NC State, coordinated the effort that led to the creation of
the VCL. Using the skills of the computer science and ITECS
departments in the College of Engineering and the resources
of the university’s ITD office, the VCL was born.

“NC State continues to be a leader in computing technology,”
says Vouk. “The development of the Virtual Computing Lab
allows students at NC State to become familiar with high-
performance computing capabilities that would otherwise

be inaccessible due to the high cost of the hardware and soft-
ware they can run.”

The VCL will eventually bring the capabilities of supercom-
puters to the entire University of North Carolina system and
will allow students and teachers at public schools in rural
North Carolina to access computer resources to improve
elementary and secondary education opportunities.

“This is a great educational opportunity for North Carolina’s
K through 12 students,” said Vouk. “The VCL is the answer to
the shortage of computer access for rural students because
with the VCL the students and teachers can log in to a central
computer located hundreds of miles away and access state-
of-the-art computer software.” H

The Virtual Computing Lab participated

in an MCNC demonstration of global grid
computing that proved for the first time that
a software application in the US was able
to use computing and network resources in
the US and Japan. (Photo: courtesy MCNC)
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Spotlignt
Robert Moorefield
chooses 1o
Teach for America

NC State graduate
Robert Moorefield
is a first-year
member of the
Teach for America
teaching corps.
(Photo: Kathi McBlief)

NC State graduate Robert (Robby) Moorefield (ChE, TC '06)
has a college resume guaranteed to catch the attention of top
companies in the textile and chemical process industries.
Instead of seeking positions with such companies, Moorefield
has chosen to use his skills and abilities to educate students
through Teach for America.

Teach for America is a national corps of recent college gradu-
ates with strong leadership skills and scholastic abilities who
have committed two years to teach in public schools with a
low economic base. Teach for America is highly selective. Of
the record 19,000 teaching corps applicants in 2006, approxi-
mately 17 percent gained admission. Moorefield was one of
those accepted.

Certainly, he fits their profile. While at NC State as a Park
Scholar, Moorefield received numerous awards that recognize
his leadership skills and scholastic achievements, includ-

ing the College of Engineering Senior Leadership Award, the
Leader of the Pack Award, the Mulkey/General Hugh Shelton
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Leadership Award and an Honors Undergraduate Research
Award. He also earned a Visionary Leadership Certificate
through NC State’s Center for Student Leadership and was
amember of Phi Kappa Phi, Tau Beta Pi, Omega Chi Epsilon,
the Order of Omega and the Order of the Thirty and Three.
He served as president of Phi Gamma Delta Fraternity and
treasurer of the Interfraternity Executive Council. In addi-
tion, he was the founder of a grief support group for young
people and the coordinator of human concern for the
Catholic Campus Ministry.

“Teaching is something I've always wanted to do,” Moorefield
said. “My mom is in education. She works for an assessment
center for students who have learning disabilities. Many of
my high school teachers encouraged me to teach.”

Moorefield also was drawn to a career in his field of chemical
engineering. A summer internship in a textile and chemi-
cal manufacturing company helped solidify his decision to
teach, at least in the short term, because service is important
to him. “I loved my internship,” Moorefield said. “I still go
back and visit. I have a close connection with the people
there. But, right now, I feel like I need to be helping people
more. Teach for America’s two-year commitment is a perfect
opportunity for me to try out teaching.”

Teach for America has 25 teaching regions. Moorefield chose
to teach in the Eastern North Carolina region. In summer
2006 he participated in six weeks of intense training. Often
he went to bed by 2:00 a.m. and rose by 5:00 a.m. “But, after
my first week, I knew I absolutely loved it,” Moorefield said.
“It’s all about the kids.”

At the end of his training, Moorefield learned that he would
be teaching science to eighth graders at Henderson Middle
School. “I am looking forward to forming relationships with
the students, with the parents and with any other influenc-
ers in their lives. I want to really inspire the kids, to motivate
them to achieve. The kids I taught this summer were really
smart, and for whatever reason they just aren’t achieving

— but they can.”

With Moorefield as the teacher, achievement is surely within
the students’ reach. M



Student teams take first place
IN international competitions

Computer Science students win international
competition — again!

The Computer Science Senior Design Team at NC State took first place among
133 entries from 28 countries in the 2006 IEEE Computer Society International
Design Competition (CSIDC). The win makes NC State the only university to

garner back-to-back wins in consecutive years and the only university in the US ) , ,
First place winners in the IEEE Computer
Society International Design Competition
include (I to r) mentor Robert Fornaro,
Sponsored by Microsoft Corp., the 2006 CSIDC theme was “Preserving, Protecting Blake Lucas, Josiah Gore, mentor John
Streicher, Eric Helms, Hunter Davis

and mentor Margaret Heil. (Photo: IEEE
contest theme and how thoroughly they covered the topics of software engineering. Computer Society)

ever to win the international competition.
and Enhancing the Environment.” Teams were judged on how they represented the

NC State’s team created “Sunray,” which uses ray-tracing combined with a numeri-

cal model of solar radiation to calculate UV exposure for an arbitrary 3-D model, in particular a graphic representation of a
human form (see graphic, page 5). The SunRay system collects atmospheric data from a pyranometer to provide real-time input
to model calculation. SunRay is a research tool that provides detailed simulated solar exposure data that is accurate and easy for
a scientist to use. The goal of the tool is to assist the scientific community so that it can more effectively provide a convincing
rationale to encourage the need for societal and environmental changes.

“Hungry Like the Wolf” ISE seniors topped 60 other teams

“Hungry Like the Wolf,” the student team of 2006 graduating seniors in the Edward P. Fitts Department of Industrial and Systems
Engineering (ISE), earned first place at the 2006 IIE/Rockwell Software Student Simulation Competition. Dr. Stephen D. Roberts,
ISE professor, served as faculty advisor to the team. The first place award included plaques and $2,500. The Rockwell Simulation
competition provides students a chance to experience the power of computer simulation while gaining practical problem-
solving experience using the Rockwell Arena Simulation Software. Sixty-one teams from around the world were assigned a case
study (defined by the IIE Society of Health Systems) typical of problems encountered in healthcare today. Only five teams were
selected to present their findings to a panel of judges.

Judging is based on how well the team analyzed not only the original
problem but also a “critical” problem extension, how valid and logical
their assumptions were and the quality of their presentation. “Hungry
Like the Wolf” is the first NC State team to win the top prize. H

NC State’s “Hungry Like the Wolf” team
included John Telford, Kusha Kamarei and
Andrew White. At far right is David Sturrock,
Manager, Simulation Products for Rockwell

Automation. (Photo: courtesy IIE)
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Spotlight

For alumnus Clarence Smith, building
relationships is the key to college success

Ask graduates from

the Edward P. Fitts
Department of Industrial
and Systems Engineering
what they remember
most about their depart-
ment, and more than
likely you'll hear the
same name — Clarence
Smith. A three-time
winner of the George

H. Blessis Outstanding
Undergraduate Advisor
Award, Smith (IE '69) has

taken the art of advising
Clarence Smith is a
three-time recipient
of the George H.
Blessis Outstanding
Undergraduate Advisor
Award. (Photo: Amy Craig)

to a higher level, one that
helps students develop
the skills they need to
succeed both in college
and in their careers.

“Advising goes beyond just having the answer or signing a
form,” says Smith. “It’s building a relationship to mentor
the student and nurture that student’s experience. It may
be the one activity on campus where a student, on a con-
tinuing basis, can interact with a concerned adult who is
not a parent to help them achieve a meaningful learning
experience.”

An industrial engineering graduate from NC State and a
Fellow of the Institute of Industrial Engineers (IIE), Smith
has been a consistent and important advocate for students
in the department for 28 years. His eight years of experience
working for Goodyear Tire and Rubber prior to joining the
NC State faculty coupled with his extensive knowledge of
the university are an invaluable asset for the college and the
students. His personable style and warm demeanor have
welcomed countless entering freshmen, making them feel
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much at ease, and his wisdom has benefited many students
working through the challenges of college and preparing for
a career. A natural “people person,” Smith guides students
through both the academic and personal growth processes
that occur during the college years.

His commitment to the students in industrial engineering
has made him the “go to” person when it comes to advising
questions and solutions in the College of Engineering. In
addition to numerous letters of gratitude from students and
alumni, Smith also receives letters from parents. One family
wrote, “It’s true — you can count the important people in
your life on one hand. You would be considered number one
as the constant person [our daughter] turned to for reliable
and true answers. In speaking about you, she was always
saying, T'll talk to Clarence about it,” and we eventually
found ourselves saying, ‘Talk to Clarence about it before you
decide.’ It is certainly a tribute to you.”

As advisor for the senior design course in the department,
Smith has helped students learn more than just industrial
engineering principles. His students have used their skills
to help improve the lives of others through interesting, real-
world projects. (See related story, p.8.)

The projects, like Smith himself, help the students experience
the importance of using what you know to help others —a
trademark of Smith’s own career.

“There are many heroes in the academic world that get
recognized for their widely visible contributions, but many
heroes go about doing their business in invisible ways,” says
Dr. Stephen Roberts, professor of industrial and systems
engineering and former head of the department. “Clarence
Smith is one of these. His work is somewhat invisible, unless
you are someone who has crossed his path. His impact is
manifold and influences how you live your life and what you
do, especially as an industrial engineer.” M



Paul Zla honored for lifetime

achlievement

A giant in the profession of civil engineering — Paul Zia,
Distinguished University Professor Emeritus — was honored
by 160 attendees at the American Concrete Institute’s (ACI)
spring convention in Charlotte in March 2006. The ACI
hosted Zia’s symposium, “A Celebration of Achievement and a
Life Devoted to Engineering,” which included invited talks by
prominent professionals from industry, government, consult-
ing and academia.

“All T had to do was pick up the phone and mention this was
for Paul Zia, and these folks agreed immediately to speak,”
said Roberto Nunez, lecturer and senior extension special-
ist, who helped organize the event. Larry Monteith, NC State
University Chancellor Emeritus, was among 12 who spoke to
honor Zia.

Experience the world of
Engineering Online
at North Carolina State University
with the touch of a button!

http://EngineeringOnline.
ncsu.edu/

“As one of his many gradu-
ate students, I have had
the privilege to work with
Prof. Zia since 1971. 1
have been treated, like
most of his graduate stu-
dents, as a member of his
family,” said Sami Rizkalla,
Distinguished Professor
and Director of the CFL,
who co-organized the
event.

Zia joined the NC State
faculty in 1961. His career
spans more than 50 years
of research, education and
applied engineering. He Paul Zia

has served as president of ACI, was the

founding chair of the Carolinas Chapter and continues to

be actively involved with ACI committees. Zia is a fellow of
ACI, ASCE and the Prestressed Concrete Institute. He served
as head of the civil engineering department at NC State for
nine years. He has supervised 45 MS students and 22 PhD
students, garnered more than 30 honors and awards, received
funding for more than 30 sponsored research projects and
coauthored numerous publications, including approximately
100 journal and proceedings papers, two edited books, two
engineering bulletins and chapters in three major structural
engineering reference books and 24 research reports.

A member of the National Academy of Engineering, Zia said
that he was honored to be recognized and that he enjoys the
ACI so much because it is purely a technical organization.
One of the highlights of the celebration was the gathering of
so many familiar faces. “It was really nice to see nearly 60 of
my former students there,” Zia remarked, smiling. B
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Harris Strong shaped artist’s
career with engineer’s touch

Renown for his decorative art, especially for his fine hand-
painted ceramic wall hangings, NC State University alumnus
Harris G. Strong (ChE "47) has spent his life “doing what he
wanted to do.” From owning his own bicycle repair shop

at age 14 to running a highly successful pottery business
throughout his adult life, Strong forged his own path with his
artistic and engineering talents.

Born in Waukesha, Wis., Strong, 86, grew up wanting to be an
artist. His aunt, Henrietta (Brownie) Strong, was his mentor.
She owned a successful greeting card business and had so
much faith in Strong she offered to pay for his college educa-
tion when his father would not.

“She paid the tuition, and she gave me a weekly allowance,”
Strong said. “That was a tremendous help to me. She was a

great help all my life.”

But when it came time

thing worse than an unemployed artist,” Strong quipped, “is
an unemployed poet, which was my second choice.”

A solution soon presented itself when Strong had the oppor-
tunity to see some design work of his aunt’s friend, Simon
Lissim, a well-known artist. Strong said, “He had designed
some pieces for Lenox pottery, and I saw them and was very
impressed. Ithought, ‘Gee, studying ceramics may be a way
of backing into the art field.””

Strong came to NC State in 1939 to study ceramic engineer-
ing and soon changed his major to chemical engineering
because he wanted to study the chemistry of glazes. While
he was at NC State, he was a columnist and an associate
editor for the Waraugan, a literary magazine published by
students. He wrote stories and poems, many of which were
rich with double entendre. “Some of them were a little
raunchy, I think,” Strong chuckled.

In 1961 Strong and Donald Deskey
received the International Design
Award from the American Institute
of Decorators for this 30-foot,
free-standing ceramic wall in the
Waldorf-Astoria hotel in New York.
(Photo: courtesy Harris Strong)

to go to college, Strong As with many men of his era, he interrupted his college edu-

struggled with the prac- cation to join the military during World War II. “I left college

ticality of leading an in my junior year to go into the army because I felt very

artist’s life. “The only

strongly about that war. It was the only war I ever felt
strongly about.”

During the his tour of duty, Strong worked in signal intel-
ligence directly for General Douglas MacArthur in the South
Pacific. After the war and upon finishing his degree at NC
State, Strong took ceramic art courses at New York University.
Strong said, “I had good technical information; I had good
ideas. ButI needed that art, and I had a great professor there,
Ruth Canfield.”

Although Strong soon took a job as an engineer at Kelby
Pottery in Brooklyn, he aspired to start a business. Robert
Krasner, chief designer at Kelby, and Strong formed a
company on Wall Street in a fourth floor walkup. “It was
after the war, and we were lucky to find anything,” Strong

explained. “Robert did a great deal of the designing; I did
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ChE alumnus Harris Strong
spent his whole life doing
what he wanted to do.
(Photo: Cheryl Hall)

some. I developed the
glazes, [clay] bodies and
techniques. I was particu-
larly good at glaze chem-
istry” Their company,
the Potters of Wall Street,
quickly outgrew its space,
so the partners moved to
amuch larger space in
Brooklyn and hired more employees. They did quite well, but
the business had to be sold when Krasner chose to start an
envelope business. After Potters of Wall Street closed, Strong
worked for a time at American Art Industries doing design,
art work, chemistry and merchandising, but he soon felt the
pull to be on his own again.

One day his wife saw an ad for a pottery for sale in the Bronx.
“It was a weird building in the back of a German sausage-
making store,” Strong recalled. “Every time they smoked
sausages, the whole place filled with smoke.” He operated
his pottery, Harris G. Strong, Inc., from that building for a
while but eventually moved a couple of blocks away. Strong’s
decorative pieces sold well, and the company grew to 39
employees. In 1961 Strong with Donald Deskey received the
International Design Award from the American Institute of
Decorators for a 30-foot-long, free-standing ceramic wall in
the Waldorf-Astoria hotel in New York.

In 1970 Strong moved his business to Trenton, Maine. There
the working space expanded to

37,000 square feet, employees

grew to 47 and their product

line included printmak-

ing, engravings, paint-

ings, photography

and woodcuts.

“I got into every
phase of manu-
facturing,” Strong
said. “I had sci-

Harris G. Strong, Inc. produced this ceramic cityscape
for a Western Electric building in Westchester County,
New York, in the 1960s. (Photo: courtesy Harris Strong)

entific knowledge and an approach that allowed me to do
things no one else could do. My ceramic tiles and plaques
were successful because many others in the business were
making pie plates. We developed new techniques and tex-
tures. I even devised a method of packaging for shipping
that was fantastic. We had less than one-tenth of one percent
breakage. I engineered every process.”

Demand for his decorative art kept growing. At its height his
business had showrooms in New York, Chicago, High Point
and Tokyo, as well as distribution centers in Canada and the
Caribbean and representation in the Middle East. Strong
traveled a great deal, and some of the moldings he designed
were manufactured in Belgium, Holland and Germany.

Strong gives much credit to his employees. “We had a
number of good artists, mat cutters and frame makers. One
of my former employees came to see me about a year ago
and said, ‘This was the best job I ever had because you were
open to every suggestion. You don't usually get thatin a
job.” Strong said, “I gave so much latitude to the other artists
because I respected them. We were a close-knit group.”

About five years ago Strong closed the business in Trenton
and opened the Strong Art and Craft Gallery. Recently diag-
nosed with asbestos-related lung cancer, probably as a con-
sequence of working with asbestos-lined kilns, Strong had to
close his gallery. He now resides in Ellsworth, Maine, and has
two adult sons, Matthew and Andre.

Despite his years and his illness, which can leave him short of
breath, Strong’s voice is youthful and rich with laughter.

“Money was not what moti-
vated me,” Strong said.
“Thave had a wonderful

life.” ™

Editor’s Note: Harris
Strong passed away
October 8, 2006.

He lived long
enough to see a
copy of this story
and was pleased to
know it would appear
in this issue.
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RESEARCH

Update

Environmental
engineers use gene
probing to improve
wastewater treatment

Municipal and industrial wastewater has to be effectively
treated to remove organic and nutrient pollutants before
discharge to streams and rivers. Using leading-edge tech-
nology, environmental engineers at NC State University are
improving our understanding of how microorganisms can be
influenced to increase the performance of wastewater treat-
ment plants.

One major role for microorganisms is the multi-step con-
version of harmful ammonia nitrogen to harmless nitrogen
gas. According to Francis de los Reyes II1, associate profes-
sor of civil, construction, and environmental engineering,
treatment plants typically supply large amounts of oxygen to
allow microorganisms to convert ammonia to nitrite, then
nitrite to nitrate. Nitrate is then converted to nitrogen gas by
denitrifying bacteria. However, de los Reyes says less oxygen
is required if the process is circumvented by bacteria that use
nitrite instead of nitrate. Determining the identity and func-
tion of these nitrite-reducing bacteria is a challenge.

De los Reyes and NC State PhD student Cesar Mota are
studying this problem using a gene probing method that
targets the messenger RNA of nitrite-reducing bacteria.
Using a technique called mRNA-FISH (Fluorescence In Situ
Hybridization), they are able to fluorescently tag active nitrite
reducers in wastewater bioreactors. This technique targets
the functional nitrite reductase gene, and helps them identify
bacteria responsible for nitrite conversion.

“Targeting functional genes is a big leap in this research

area. In previous methods, you had to know the identity of
the organism before you can tag it. Now, you can target the
gene and ask the question of which bacteria are performing

28 NC State University College of Engineering

This fluorescence micrograph depicts active nitrite-
reducing bacteria (white cells) in activated sludge,
along with nitrite-oxidizing bacteria. (Photo: Cesar Mota)

the function,” said de los Reyes. “We are now extending the
method to allow separation of the fluorescently labeled cells
and subsequent identification of the species involved. Once
the organisms are identified, we can then track them and see
which factors can be used to influence their growth, and ulti-
mately, reactor performance.”

The new method, called SmRFF (Sequential mRNA FISH-
Flow cytometry), also allows the researchers to spatially relate
the different groups of organisms involved in the nitrogen
conversions. Already, the researchers are seeing some inter-
esting results, including some preliminary data showing that
some ammonia oxidizing bacteria are also nitrite-reducers.

“The finding is significant, since it means we can potentially
run treatment plants with 60 percent less oxygen,” said de
los Reyes. “The process will be best for wastewater with high
nitrogen and low carbon, since you can also save potentially
up to 100 percent of the carbon requirements.”

The current research is funded from a four-year National
Science Foundation (NSF) Microbial Interactions and
Processes grant. Future applications of this work include
targeting other functional genes important in environmental
cleanup. “We can potentially use the new method to iden-
tify and quantify the microorganisms involved in cleaning
up groundwater contaminated sites, or specific pollutants,”
said de los Reyes. “Very few engineers are using molecular
methods in this way.” H



EXTENSION

Update

Herb Eckerlin helps

industries “Save Energy Now”

This mechanical and aerospace engineer has been helping industry

conserve energy since 1992

The recent increase in the cost of energy has both consumers
and industry looking for ways to conserve. President George
W. Bush has called for energy conservation through improved
technologies and better efficiency.

At North Carolina State University, Dr. Herbert M. Eckerlin,
professor of mechanical and aerospace engineering, has
been teaching industries how to use energy more efficiently
since 1992 through the NC State University Industrial
Assessment Center (IAC), one of 26 university-based centers
across the nation that are supported by the US Department
of Energy (USDOE) for the purpose of helping industry find
ways to operate more efficiently. Eckerlin, who is a national
authority on boiler and steam systems, and his students have
visited 25 industrial plants each year to test equipment and
make recommendations for improved efficiency and energy
conservation.

The two main goals of the program are to provide energy
conservation and cost reduction assessments to small- to
medium-sized manufacturers and to educate the next gen-
eration of energy managers. Advanced undergraduate and
graduate students from the Department of Mechanical and
Aerospace Engineering at NC State University along with
experienced faculty conduct a one-day assessment of the
facility. Data on plant operations and energy costs are col-
lected and analyzed to determine potential conservation
measures. These measures are compiled into a technical
report detailing the recommended action, the potential
savings, the estimated cost of implementation and simple
payback period.

As part of the new USDOE Save Energy Now initiative,
Eckerlin has delivered four workshops this year. Co-spon-

sored by the State Energy Office of North Carolina and the
USDOE Save Energy Now initiative, the workshops focus on
providing plant personnel with practical methods for iden-
tifying and implementing energy-saving methods in their
boiler and steam facilities.

Boilers are one of the major energy expenses in industry.
For example, one tire plant that Eckerlin recently visited
has an annual natural gas bill of $3.5 million. Reducing the
energy consumption by even a small fraction would have a
major impact on the plant’s expenses.

BOILERS ARE ONE OF THE MAJOR ENERGY
EXPENSES IN INDUSTRY. ONE TIRE PLANT
THAT ECKERLIN RECENTLY VISITED HAS AN
ANNUAL NATURAL GAS BILL OF $3.5 MILLION.

While energy conservation is the primary goal of the IACs and
the Save Energy Now initiative, the project also helps local
economies remain strong.

“Keeping energy expenses to a minimum is especially impor-
tant in today’s economy,” says Eckerlin. “If the energy cost of
a plant gets too high, it may close and move overseas, taking
away jobs from the community. We want to do what we can
to prevent that from happening.”
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Annie Anton, computer science, has been appointed by Department of Homeland
Security (DHS) Secretary Michael Chertoff to serve on the DHS Data Privacy and
Integrity Advisory Committee for a four-year term.

Robin Gardner, nuclear and chemical engineering, was appointed to the National
Academy of Science Committee on Radiation Source Use and Replacement through
October 2007.

Douglas Barlage, Do Young Eun and Wenye Wang, electrical and computer
engineering; Xiaosong Ma, computer science; and Jon-Paul Maria, materials
science and engineering, each received a Faculty Early Career Development (Career)
Award from the National Science Foundation (NSF). The Career award is one of the
highest honors given by NSF. NC State has received 31 NSF Career awards in the
past 5 years alone.

David Beasley, biological and agricultural engineering, was named Fellow of the
American Society of Agricultural and Biological Engineers (ASABE) in July 2006.

Don Bitzer, computer science, was inducted into the Consumer Electronics Hall
of Fame in October 2006. He is a member of an Emmy-award-winning team that
invented the flat plasma display in 1964; their invention is the forerunner of the
high-definition plasma televisions of today.

Mohamed Bourham, nuclear engineering, was named interim head of the
Department of Nuclear Engineering effective July 1, 2006. He replaces Paul
Turinsky.

Broughton High Class of 1950 honors their class president with a gift of more
than $26,000 to the College of Engineering at NC State University. The gift, in
memory of Homer L. (Pete) Jenkins (IE'59), who passed away in 1999, will cre-
ate a scholarship endowment.

Mark Clapp, a dual-degree student majoring in textile engineering and biomedi-
cal engineering with a minor in Spanish, was named College of Engineering Faculty
Senior Scholar for 2006-07.

Joel Ducoste, civil, construction, and environmental engineering, received a
Fulbright research scholar award to Belgium during 2006.

Ryan Michael Field, a senior with a dual major in electrical engineering and phys-
ics, was awarded a $10,000 scholarship from the Astronaut Scholarship Foundation.

Edward Fitts (IE '61) and Smedes York (CE '63) received Watauga Medals at the
NC State University Founders' Day Dinner in March 2006.

Paul Franzon, electrical and computer engineering, was elected Fellow of the
Institute of Electrical and Electronics Engineers (IEEE).

Jan Genzer, chemical and biomolecular engineering, has received a Special
Creativity Award from the Division of Materials Research at the National Science
Foundation.

Christine Grant, chemical and biomolecular engineering, and Annie Anton,
computer science, were selected to participate in the 12th annual US Frontiers of
Engineering Symposium by the National Academy of Engineering (NAE).

Carol Hall, chemical and biomolecular engineering, was named Camille Dreyfus
Distinguished University Professor.

Alex Huang, electrical and computer engineering, was elected Fellow of the
Institute of Electrical and Electronics Engineers (IEEE).

David Kaber, industrial and systems engineering, was awarded the Alcoa
Foundation Engineering Research Achievement Award for 2006.

Russell King, industrial engineering, was elected Fellow of the Institute of
Industrial Engineers (IIE).

Carl Koch, materials science and engineering, was awarded an Alexander Quarles
Holladay Medal for Excellence for 2006. The Holladay Medal is the highest honor
bestowed on a faculty member by the NC State University Board of Trustees.

Yuan-Shin Lee, industrial and systems engineering, received the 2006 Award
for Technical Innovations in Industrial Engineering Award from the Institute of
Industrial Engineers (IIE).

Frank Mueller and Laurie Williams, computer science, were selected to receive
2006 IBM Faculty Awards valued at $20,000 and $27,000, respectively.

James Nau, civil, construction, and environmental engineering, has received the
2006 George K. Wadlin Distinguished Service Award from the American Society for
Engineering Education (ASEE).

Industrial Engineering adds
“and Systems” to its name

The Industrial Engineering department’s new name, the Edward P. Fitts
Department of Industrial and Systems Engineering, reflects the changing
character of the department, emphasizing the importance of systems
engineering in the area of industrial engineering. The department was
endowed with a $10 million gift from Edward P. Fitts, founder and former
chief executive officer of Dopaco. The commitment is the largest gift ever
received by the College of Engineering from an individual donor and the
largest endowed gift to academics in NC State’s history.
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Engineering summer programs
expanded

Programs now include elementary as well as
middle and high school students

The new elementary school program is a week-long day camp for rising
third through fifth graders led by elementary school teachers in partnership
with engineering faculty from NC State. For more information, visit www.
engr.ncsu.edu/summerprograms, or call (919) 515-9669 for high school
camps or (919) 515-2315 for middle and elementary school camps.

George Roberts, chemical and biomolecular engineering, received the Alcoa
Foundation Distinguished Engineering Research Award for 2006.

Ribbon-cutting ceremony
celebrates Environmental
Engineering Lab

In March 2006 the Department of Civil, Construction, and Environmental
Engineering marked the opening of a new laboratory dedicated to envi-
ronmental engineering research with a ribbon-cutting ceremony held in
Broughton Hall. The 5,200-square-foot facility supports the department’s
research programs in water and wastewater treatment, contaminant
transport and site remediation, solid waste engineering and molecular
microbial ecology. Morton A. Barlaz serves as director of the laboratory.
The ceremony was held in conjunction with the 2006 Water Resources and
Environmental Engineering Graduate Research Symposium.

Shantel L. Samuel (BS Computer Engineering '02) received a 2006 Modern Day
Technology Leaders Award at the Black Engineer of the Year Award Conference held
in Baltimore, Md. The Modern Day Technology Leaders Award “recognizes men and
women who are shaping the future of engineering, science and technology.”

Bastian Schroeder, a PhD candidate in civil engineering, received three awards
for 2006. He has been named an Eisenhower Graduate Fellow, an Eno Fellow and a
Transportation Founders Fund (TFF) Fellow.

Richard Spontak, chemical and biomolecular engineering, received the 2006
Recognition Award from the International Network for Engineering Education and
Research (iNEER).

Michael Steer was named the Lampe Professor of Electrical and Computer
Engineering. He is the first to hold the endowed professorship established by the
Ross W. Lampe family of Smithfield.

Orlin Velev, chemical and biomolecular engineering, was selected to receive a
Camille Dreyfus Teacher-Scholar Award.

Mladen Vouk was named head of the Department of Computer Science effective
July 1,2006. He had served as interim since July 2004.

James Young, Philip Westerman and Robert Evans, biological and agricultural
engineering, received honors from the American Society of Agricultural Engineers
in 2005-06. Young won the Massey-Ferguson Educational Award; Westerman won
the Gunlogson Countryside Engineering Award, and Evans was named a Fellow of
the Society.

Engineering Online adds
Rocky Mount venue

Recognized as one of the best values for distance education delivery
in the nation, the College of Engineering at NC State has added another
venue to its offerings — bringing engineering degree programs to the
Rocky Mount area. A partnership with East Carolina University, Edgecombe
Community College, Halifax Community College, Nash Community College
and Wilson Technical Community College offers an undergraduate pre-
engineering program at the Gateway Technology Center at Wesleyan
College. The addition of the Rocky Mount site will give local businesses and
industries the ability to hire employees with better skills and allow existing
employees access to higher education opportunities. For more information,
visit engineeringonline.ncsu.edu.

For more information, visit www.engr.ncsu.edu/news
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From the executive director

Dear Alumni and Friends,

Webster’s Dictionary defines momentum as
measure of the motion of a body equal to the
product of its mass and velocity. Momentum
is an accurate word for where the College of
Engineering is at this time in its history. Below
are a number of our recent successes.

We received news at the end of June that the
State of North Carolina has approved funding

for EB III, the third of five planned buildings on Centennial

Campus. Construction is expected to begin in spring 2007.

In April 2006 we dedicated the Edward P. Fitts Department of
Industrial and Systems Engineering (ISE). This is the first aca-
demic department within the College of Engineering to be named
and will set the bar for the future naming within the college. The
ISE faculty and staff are working on a strategy to leverage Mr. Fitts’
investment, along with other alumni gifts, to advance the depart-
ment into top 10 national rankings.

One of our long-time corporate friends, Progress Energy, made a
generous gift to the newly built EB II building, naming the third
floor conference suite. Progress Energy has been an outstanding
partner with the college and has made a renewed commitment
to hiring our graduates and collaborating with our faculty on
research projects.

We added more than eight new endowed professorships to the list
established during the Achieve! Campaign. These professorships
allow us to attract outstanding faculty and retain our best talent.

As we begin a new school year, we will have a record number of
entering freshmen in the College of Engineering’s Class of 2010.
They bring not only strong academic credentials but also an
impressive history of service to their communities.

To continue this success and to attain an even higher degree of
academic achievement, we must look to our alumni to support
the college at an unprecedented level with their time as volunteers
and as investors in our programs, students and faculty. Please
check our website at www.engr.ncsu.edu/ncef to see even more of
the exciting things that are happening.

Finally, I want to thank Nino Masnari for his excellent leadership
during the past 10 years as dean. Indeed, he has been a driving
force in the success of the college. We wish him well as he returns
to the ranks of our world-class faculty in the Department of
Electrical and Computer Engineering.

Your many contributions have had a direct impact on our success-
ful momentum. Thank you for your loyalty and generous support
to the College.

— Ben Hughes
Executive Director
Development and College Relations

NC State Engineering
Foundation, Inc.
Board of Directors
2005-2006

Quint M. Barefoot, CHE '85
Consultant, Self-Employed

R. Kelly Barnhill Sr., CE '64
Chairman
Hendrix-Barnhill Company Inc.

Larry A. Bowman, |E ‘73
Consultant, Self-Employed
Ronald Brown, CHE '74
President

Brown'’s Builders Supply

J. Steve Browning, CE '61, '66
President
Browning Engineers Inc.

William N. Bullock, EO '74
Executive Vice President
Environmental Air Systems Inc.

S. Frank Culberson, CHE '60
President and CEO
Rimkus Consulting Group Inc.

Frederick N. Day IV
President and CEO
Progress Energy Carolinas

E. O. Ferrell lll, EE'66
Retired
Duke Energy Corporation

Edward P. Fitts, |E '61
Retired
Dopaco Inc.

Thomas Forshaw Ill, Math '66
Owner/President
Forshaw Industries

Glenn E. Futrell, CE '63, '65
Managing Partner
Pirate’s Cove

Donnie L. Goins, EE "85
COO/President
Tavve Software Company

Berry G. Jenkins Jr., CE '65
Director, Highway Heavy Division
Carolinas AGC Inc.

J. Phillip Kennett, |E '62
President/Owner

Wood Armfield Furniture

Ross W. Lampe Jr., [E 77
President

SMD Software Inc.

Gayle Seawell Lanier, IE '82
VP, Global Corporation Ops
Nortel

Henry V. Liles Jr., CE '74, '81
Vice President of NC Operations
HNTB North Carolina

John T. McCarter Jr., NE '73
Retired, GE
President, NCSEF Board of Directors

Robert E. Meares, EE ‘74
Senior Retail Services Specialist
1BM

Barbara H. Mulkey, CE '77, '84
President
Mulkey Engineers & Consultants

J. Stuart Phoenix, ESM '76
Managing Director

FMI Corporation

James M. Robinson Jr., CE '74, '76
Senior Vice President

King Engineering Associates Inc.

C. Edward Scott Ill, AE '65

Retired, R.J. Reynolds

Timothy E. Scronce, IE '87

President and CEO
TelWorx Communications Inc.

Robert E. Troxler, EE '83
Director of Advanced Technologies
Troxler Electronic Laboratories Inc.

S. Edward White, EO '78
Chairman and CEO
Field2Base Inc.

H. E. Withers Ill, CE ’75, DES '77
CEO
Withers & Ravenel Inc.

Robert G. Wright, CE '68
Chairman
Kimley-Horn and Associates Inc.

Deborah B. Young, CE '77
HS&E Director
Honeywell International

NC State University
College of Engineering
Advisory Council

Edward T. Carney

Vice President and General Manager
Government Solutions Unit

Cisco Systems, Inc.

Calvin H. Carter Jr., PhD, MSE '77,’
Director of Materials Technology
Cree, Inc.

Barry W. Eveland
Retired, IBM Corporation

Barry Gardner, CE '75 (Chairman)
Executive Vice President
Shelco, Inc.

Robert Hambright
President and CEO
Centex Construction Company

Danny L. Henderson, CHE '79, '81

Division Vice President and Business Director
Semiconductor Materials

Corning Incorporated

John J. Jenkins

President

Worldwide Commercial and Consumer
Equipment Division

John Deere Company

David D. Jones, PhD, ME 65, 70, ‘81
Retired, Mercury Marine, Outboard Marine
Corporation, Westport Yachts

Jerry S. Lee, PhD, ME '63, '67
Senior Vice President
Technology and Innovation
Goodrich Corporation

John T. McCarter, NE 73

Retired, GE

President, Board of Directors, NC State
Engineering Foundation, Inc.

John F. Norris Jr., NE "71
Energy Consultant

William J. Pratt, Sr.
Vice President and Chief Technical Officer
RF Micro Devices, Inc.

Albert L. Pruden, AE '55

Retired Brigadier General, U.S. Air Force
Pruden Services, Inc.

Aerospace Consulting and Technical Services

Ben G. Streetman, PhD
Dean of Engineering
The University of Texas at Austin

Randy S. Swartz, ME '71

Vice President and General Manager
Northeast Operations

BE&K

Scot Wingo, CPE '92
CEO and President
ChannelAdvisor Corporation
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Former scholarship recipient April Morris Kloxin (left),
the first to receive an Angelo scholarship, attended
the dinner with her former benefactor, Bill Angelo.
Joining them are current Angelo scholars, Madeha
Bagai and Aaron Jones. (Photos: Becky Kirkland)

Engineering Foundation Holds
Annual Endowment Dinner

The Annual Engineering Endowment Dinner was held March 16, 2006, at

the Jane S. McKimmon Center. The event brought together 300 endowment
donors, students and faculty. Hosted by the NC State Engineering Foundation
Inc. and the College of Engineering, the event celebrates the importance of
private support of academic achievement. Sponsors for this year’s event were
Caterpillar, North Carolina Electric Membership Corporation and R.J. Reynolds

Tobacco Company.

In addition to providing financial benefits, scholarships and fellowships also
offer alumni, friends and supporters a means to demonstrate their interest

in NC State engineering students. These donors understand the impact
scholarships have on continuing to build top-quality programs in engineering

education.

Nicole Seabrook and Gina Hicks
are recipients of O’Dell scholarships
created by Russ and Susie O’Dell.

34 NC State University College of Engineering

Donors 2005-06

R. STANHOPE PULLEN SOCIETY

The R. Stanhope Pullen Society, named after the Raleigh philan-
thropist who donated the original 62 acres of land for the site now
known as North Carolina State University, recognizes donors who
have included NC State University in their estate plans. Here, the
College of Engineering at NC State recognizes individuals who
have planned gifts for the College, either in their wills or through
a life income gift such as a charitable remainder trust that provides
income for the donor(s) or a beneficiary for life or a term of years
and passes the remainder to the College. These gifts are typically
funded with cash, bonds, stock, real estate or other real property.
They often result in a named endowment fund that benefits the
College in perpetuity.

The names listed for the Pullen Society include donors who
announced planned gifts prior to June 30, 2006. For information
about including the College of Engineering in your estate plans —
or if you have already done so and would like to become a member
of the Pullen Society — contact David Mainella, Associate Executive
Director of Development, NC State Engineering Foundation,
Campus Box 7901, NC State University, Raleigh, NC 27695-7901,
(919) 515-9957, (866) 316-4057 toll free, or david_mainella@ncsu.
edu.

John V. and Marian H. Andrews ¢ William E. Angelo ¢ James E * and Hannah
Bagwell ¢ Richard E Bean ¢ Donald L. and Maryann D. Bitzer ¢ William L.
Bizzell Jr. ¢ Guy W. Burke e Victoria R. and Richard E. Byrd Jr. * Worley H.
Clark Jr. * Robert C. and Carolyn J. Cline ¢ Mrs. Joseph H. Cook * Tom and
Mimi Cunningham e James M. Davis Jr. ¢ Kitty B. and John J. DuPlessis *
LindaW. and Charles E. Edwards ¢ R. O.* and Edith H. Everett ¢ Kent B. Foster
* Margaret L. Foust ¢ Tempie L. and Benny J. Furr  Glenn E. and Phyllis
Futrell ¢ William H. Goodwin Jr.  O. Max and Jane C. Gordon ¢ Edward D.
Graham Jr. « Harry C. and Elise R. Grimmer ¢ James A. Hackney III ¢ James
T. Haynes ¢ Dale E Hicks ¢ Mary Virginia and Jesse R*. Holshouser Jr. * Kay
T. and Edward E. Hood Jr. ¢ John C. and Frances L. Huffman e J. Devereux
Joslin e Rolf and Libby Kaufman e Lee Ellis King ¢ William A. Knott ¢ Gary
W. and Gail L. Lewis ¢ Alan B. MacIntyre e Betty T. Lilly * Neely E J.* and
Betty E Matthews ¢ Mary B. McCuen ° Donald W. Memory ¢ Gene and Ruth
Mogilnicki * Bobby L. Montague ¢ Clara Lee R. Moodie ¢ Joe T. Moore Jr. ®
Clyde C. and Betty S. Neely ¢ Edgar B. Nichols Jr. ¢ Francis P. O’'Dell ¢ Susan
M. Page ¢ Ronald G. Pendred ¢ Anco L. Prak ¢ Ann M. Quillian ¢ Brenda T.
and H. Gray Reavis Jr. * Russell L. Roberson ¢ Barbara A. and John W. Schlirf
e Carl M. Smith ¢ Louis C. Smith e Sidney W.* and Virginia D. Spencer e
Robert H. Spilman ¢ Eleanor S. and C. Bernard* Tate ¢ A. Lewis Thomas Jr. ©
Charles R. Tomkins III ¢ James B. and Julia M. Tommerdahl ¢ Ann L. Watkins
¢ Joseph M. Weaver * Edward I. and Agnes Weisiger ¢ Iris S. Wiggins

*deceased



Dean’s Circle

Gifts listed below were received July 1, 2005, through June 30,
2006. For years of consecutive giving, a single asterisk indi-
cates five years or more; a double asterisk, 10 years or more.

Gifts made directly to the NC State Engineering Foundation
Inc. are utilized exclusively for the benefit of the College of
Engineering. The Dean’s Circle was created to recognize the
vital support that annual, unrestricted gifts provide.

LAMPE SOCIETY

The Lampe Society, named for John Harold Lampe, Dean
of Engineering 1945-1962, recognizes donors of annual,
unrestricted gifts of $10,000 or more directly to the
Engineering Leadership Fund.

Frank ('60) and Doris Culberson* ¢ Edward P. Fitts ‘61 ¢ Timothy E.
Scronce '87 ¢ Edwin L. Welch* e Edgar S. Woolard '56 ¢ Robert G.
Wright '68*

FADUM SOCIETY

The Fadum Society, named for Ralph Eigil Fadum, Dean
of Engineering 1962-1978, recognizes donors of annual,
unrestricted gifts of $5,000 to $9,999 directly to the
Engineering Leadership Fund.

Thomas G. ('71) and Mimi Cunningham** ¢ Fred N. Day I[V* ¢ Glenn
E. Futrell '63* ¢ Ross W. Lampe Jr. 77 ¢ James M. Robinson Jr. '74, ’76 ¢
J. Turner Whitted '78

VAN LEER SOCIETY

The Van Leer Society, named for Blake Ragsdale Van Leer,
Dean of Engineering 1937-1942, recognizes donors of annual,
unrestricted gifts of $2,500 to $4,999 directly to the Engineer-
ing Leadership Fund.

Quint M. Barefoot '85 e ]. Steve Browning '61* ¢ William N. and Lisa
Bullock 74 e E.O. Ferrell III '66* ¢ Thomas Forshaw III ¢ David G. Jones
'73* o Gayle S. Lanier ‘82  Henry V. Liles Jr.'74* ¢ Samuel G. McCachern
’85 ¢ John T. McCarter Jr. ‘73 ¢ Barbara H. Mulkey '77, ’84* e ]. Stuart
Phoenix '76 ¢ C. Ed Scott '65* ¢ Ervin W. Squires ‘41 ¢ Robert E. Troxler
’83* o C.EdVick ’56** ¢ S. Ed White '78 » Withers & Ravenel

DEAN’S SOCIETY

The Dean’s Society recognizes donors of annual, unrestricted
gifts of $1,000 to $2,499 made directly to the Engineering
Leadership Fund.

Jim Davis

and Lynn Eury
attended the
2005 Engineering
Leadership Dinner.

David C. Ailor '75 ¢ John V. Andrews '55 ¢ Ronald J. Baer '68* ¢ Mack W.
Bailey '73 ¢ Robert K. Barnhill Sr. '64* ¢ Gwen H. Bell ¢ J. Neil Birch '58
Henry M. Booke '56* ¢ Larry A. Bowman '73 ¢ Charles E. Branscomb 49
¢ Robert G. Braswell '79* ¢ Randolph G. Brecheisen '73 ¢ Martha Kuper
Brinson '72 e John R. Browning '75, ’76 ¢ Raymond A. Bryan '53 ¢ W.E.
Burton ’62 ¢ N.E. Cannady '43 e Calvin H. Carter 77, '80, ’83 ¢ Christine
Cerny * WH. Clark '56 ¢ Talmage Clements '69* ¢ Keith V. Collins '82*
e Otis A. Crowder '70 * James M. Davis '58* ¢ William A. Deaton '84
Hugh M. Duncan '55 ¢ Michael A. Ernst '78 ¢ Lynn W. Eury 59 ¢ Howard
D. Gage '89 ¢ Barry W. Gardner '75*  William R. Garwood '60 ¢ Donnie
L. Goins 85 ¢ James A. Hackney III '61, 62 ¢ Robert B. Hambright e
Danny L. Henderson '79, '81 e Louis B. Hoffman '48 ¢ Edward E Holt
’60 ¢ Ben H. Hughes** ¢ E Neal Hunter '84 ¢ W. Eugene Hunter 49 e
Berry G. Jenkins '65* ¢ Johnie Jones '53 ¢ Rolf Kaufman '52 e J. Phil 62
and Gloria Kennett* ¢ James E Kibler '69 ¢ Michael D. Killian '68**
Donald I. Lamonds '78* ¢ Johnny J. LeBlanc '77 ¢ M. David MacCullum
’62 ¢ Nino A. Masnari** ¢ Lawrence R. Matthews '73 ¢ John R. McAdams
e Samuel G. McCachern '85** e Robert E. Meares '74* ¢ Kenneth W.
Moody '84 ¢ Johnny E Norris Jr. ‘71 ¢ Francis P O'Dell '75, '78 ¢ Wm.
Jeffrey Osborne '64 ¢ Roger L. Owens '69 ¢ Donald R. Paul ‘61 ¢ Tom
and Tressa Pearson '65 ¢ Charles C. Randall '62* ¢ Larry Sanford 50 ¢ D.
Stephen Seawright '64 ¢ John M. Simmons '65* ¢ Richard C. Sloan '58 e
J. Raymond Sparrow '78 ¢ Kenneth A. Stevens '72* ¢ Henry C. Thomas
’40* o W. Parker Tomlinson 72 e Allen K. Tothill '65 ¢ Craig M. Wardlaw*
* Edward Weisiger Sr. 54 ¢ Edward Weisiger Jr. '82 ¢ Charles T. Wilson Jr.
'65 * Robert S. Wolf '68 ¢ Robert R. Wommack '59 ¢ Simon B. Woolard
’38 ¢ Deborah B. Young '77*  Vasili V. Zolotov '01

It only takes a moment

One of the best ways to show your support for your alma mater is joining the Dean’s
Circle. Your tax-deductible gift to the NC State Engineering Foundation Inc. of $1,000

or more in unrestricted funds qualifies you for membership. Whether it is for student

Gwen Bell at (919) 515-7458 for more information. It only takes a moment.

— Join the Dean’s Circle today
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recruitment, faculty development, scholarship support or other programs not supported

by the State, these critical dollars are of utmost importance. Please call David Mainella or



Alumni and Friends contributors 2005-06

H. Carlisle Booth * W.H. Clark Jr.  C.H. Cline Jr. * Ann C. Gettes  Doris J. Martin ¢ Betty E Matthews ® M. Scot Wingo
GIFTS OF

$100,000
&
ABOVE

Richard E Bean ¢ S. Frank Culberson ¢ James E. Deas Jr. ® Ross W. Lampe Jr.

GIFTS OF
$50,000

TO
$99,999

Andrew A. Adams ¢ William E. Angelo ¢ William L. Bizzell Jr. * Ronald Brown e Joseph S. Colson Jr. ¢ Frederick N. Day IV ¢ Edward P. Fitts

e OF Jeffrey R. Garwood e Brian D. Harry ¢ John R. Hauser ¢ Lyda C. Haynes ¢ RyoungJa Kim e Alan B. MacIntyre ¢ William E Morris Jr. ¢ Eric P

$10,000
TO Pearson ¢ Russell L. Roberson Jr. ® Sharon H. Srebro ¢ Paul M. Stephens Jr. ® Robert E. Troxler ¢ Hannibal G. Warren Jr. ® Edgar S. Woolard Jr.

$49,999 Robert G. Wright

David C. Ailor ¢ JohnV. Andrews Sr. ® RonaldJ. Baer * MackW. Bailey ¢ Quint M. Barefoot * Morton A. Barlaz ¢ R. Kelly Barnhill Sr. ¢ Richard

(;If’rg(;’; H. Bernhard ¢ John N. Birch ¢ Steven L. Blake ¢ Larry A. Bowman ¢ Charles E. Branscomb ¢ Robert G. Braswell ¢ Randolph G. Brecheisen ¢
TO J. Stephen Browning ¢ John R. Browning e Jeffrey A. Buffo ¢ William N. Bullock ¢ William E. Burton Jr. ¢ Timothy D. Calnon ¢ Nathaniel E.
$9,999 Cannady Jr. ¢ Calvin H. Carter Jr. ® Jun-Sik Cho e Joel Clancy ¢ Keith V. Collins ¢ Laura R. Comes ¢ Hans Conrad e Philip A. Crews ¢ Otis A.
Crowder ¢ Thomas G. Cunningham ¢ James M. Davis Jr. ® William A. Deaton Jr. ® Martin S. Dulberg ¢ Hugh M. Duncan ¢ John J. DuPlessis

e William T. Easter ® Lynn W. Eury ¢ James V. Faulkner Jr. ¢ Jesse O. Fearrington Jr. ¢ E.O. Ferrell IIl ¢ Johnny E. Fitch Jr. ®« Benny J. Furr ¢ Glenn E. Futrell
Howard D. Gage Jr. * Barry W. Gardner ¢ William R. Garwood ¢ Donnie L. Goins ¢ William H. Gray ¢ James A. Hackney III ¢ Robert Hambright ¢ Dakota W.
Hawkins ¢ Danny L. Henderson ¢ William E. Highfill ¢ Alvis E. Hines Jr. * Thomas J. Hirons ¢ Rashida A. Hodge ¢ Thom J. Hodgson ¢ Louis B. Hoffman e
Edward E Holt ¢ Hossein G. Hoomani ¢ Jan B. Hoomani ¢ Herbert H. Hooper ¢ Ching Hu ¢ Ben H. Hughes ¢ Berry G. Jenkins Jr. ® David G. Jones ¢ Johnie
H. Jones e J. Phillip Kennett ¢ James E Kibler ¢ Michael D. Killian ¢ Donald H. Kline ¢ Robert M. Kolbas ¢ William J. Koros ¢ Charles D. Lamb ¢ Donald I.
Lamonds ¢ Gayle S. Lanier * HenryV. Liles Jr. « Mendall H. Long ¢ Nancy Mafrige ¢ Scott A. Malcolm ¢ Katheryn]J. Markham ¢ Nino A. Masnari ¢ Lawrence
R. Matthews ¢ Samuel G. McCachern ¢ James T. McGrath ¢ Robert E. Meares ¢ Richard M. Minday ¢ Kenneth W. Moody ¢ Barbara H. Mulkey ¢ Raymond L.
Murray ¢ Johnny E Norris Jr. ¢ Francis P. (Russ) O'Dell » William J. Osborne ¢ Roger L. Owens * Neal S. Page * Donald R. Paul ¢ Phyllis M. Pearson ¢ Ronald
G. Pendred ¢ Brooks E Penn e J. Stuart Phoenix ¢ John W. Polk Jr. * Ann M. Quillian ¢ Charles C. Randall ¢ Stephen D. Roberts ¢ James M. Robinson Jr. ¢
Ronald W. Rousseau ¢ Lawrence Sanford ¢ C Edward ScottIII ¢ John R. Skuce Jr. ¢ Richard C. Sloan ¢ James O. Smeaton III  Virginia Smith ¢ Gordon L. Smith
¢ Edgar J. Smutny ¢ Theresa Mooney Snyder ¢ Clyde B. Sorrels ¢ J. Raymond Sparrow Jr.  Roger D. Spence ¢ Ervin W. Squires ¢ Hans H. Stadelmaier ¢ E
Susanne Stannett ¢ Kenneth A. Stevens ¢ Ling-Ching Wang Tai ¢ Henry C. Thomas e Allen K. Tothill ¢ C.E.Vick]r. ¢ Craig M. Wardlaw ¢ Edward I. Weisiger Sr.
¢ S. Edward White e J. Turner Whitted ¢ Charles T. Wilson Jr. ¢ James R. Wilson ¢ Robert S. Wolf ¢ Robert R. Womack ¢ Simon B. Woolard ¢ Thomas E Wyke
Deborah B. Young ¢ Dora L. Zia ¢ Vasili V. Zolotov

Anonymous ¢ William Y. Barkley ¢ Thomas K. Bednarz ¢ Gwendolyn H. Bell ¢ Donald L. Bitzer ¢ Janice B. Blessis ¢ Roy H. Borden Jr. ®
James C. Bray ¢ Martha K. Brinson ¢ George R. Buckner ¢ Maha A. Chambliss ¢ Norris Z. Clayton ¢ Talmage B. Clements ¢ Janet J. Connelly
¢ Leonard W. Cotten ¢ Kim L. Craven ¢ Richard Davis ¢ J. B. Dellinger III ¢ Michael A. Ernst ¢ Wade H. Foy ¢ Lucy A. Gebhart ¢ Oscar S.
Ghebelian ¢ Robert]. Glusenkamp ¢ Rachel G. Goins ¢ Carol K. Hall * Scott E. Hancock ¢ Franklin D. Hart  Hassan A. Hassan ¢ Jonathan B.
Hayes * Lawson E Jenkins III * Terry L. Johnston ¢ Richard B. Josephson ¢ David Kaber ¢ Leida Lazaretti * JohnnyJ. LeBlanc ¢ William S. Lee
¢ M. David MacCallum Jr. * Thomas N. Mathes ¢ William H. Mitchell * Marsha E Morris ® Michael A. Mueller ¢ John M. Mullen ¢ Mehran M. Nazemi ¢ David
C. Page * Frank D. Parrott ¢ J. Steven Phifer ¢ Eric Reichard ¢ Paul E. Scarborough Jr. * Garland E. Scott Jr. * William D. Scott Jr. * D. Stephen Seawright ¢
Brenda C. Shine ¢ Paul M. Stephens III ¢ Jennifer Taranto ¢ William P. Tomlinson ¢ Anne M. Traynor * ThomasJ.Vitolo ¢ Edwin L. Welch Jr. ¢ William E. Willis
Jr. « XudongXiao ¢ Keith A. Yount

Barbara J. Adams ¢ Annie I. Anton ¢ Ana I Anton ¢ William E. Atherton ¢ Lucia P Austin ¢ Jeffrey S. Backus ¢ John C. Baugh ¢ Robert E
Benningfield Jr.  Lisa L. Bullock * Millard N. Carpenter III ¢ Christine L. Cerny ¢ James M. Cloninger ¢ Andrew M. Crocker  Nancy J. Currie
John E. Davis ¢ William B. Davis ¢ Hubertus W. Diemel e Jefferson R. Dudelston ¢ John W. EarnhardtJr. ¢ Allen C. Eberhardt e Sallie T. Everette
e Joshua Friend ¢ Brian D. Garrett  Brian M. Griffin  Carlos D. Gutierrez * Richard C. Harrington ¢ Joyce Hatch ¢ Barry E Hicks ¢ George D.

Hovey Jr. » William A. Jackson ¢ John E. Jenkins Jr. ® Kim Johnson ¢ Donald N. Kisley ¢ William L. Kivett Jr. * Sanjeev Kumar ¢ MarkJ. Lang
¢ Devin L. Lushbaugh ¢ D. Scott McRae ¢ Scott A. Mebust ¢ Kelly W. Miller ¢ Carolyn S. Miller * Ronald H. Morgan ¢ Arthur S. Morris III e Richard E. Nance
¢ Linda M. Nasman ¢ Thomas D. Pearson ¢ Joel V. Perry ¢ James L. Robb IV ¢ George W. Roberts ¢ Douglas L. Schwartz ¢ Judith A. Scott * Roger M. Scovil ¢
Timothy E. Scronce ¢ Devin Sell ¢ Shawn B. Selleck ¢ Robert R. Shankle ¢ Alok Sharma ¢ Luke H. Shepherd ¢ June Singletary Jr. ¢ Anuja A. Sonalker * Gary
D. Stelling ¢ John C. Stuart Jr. ® Lauren W. Taylor ¢ Eric L. Terwilliger ¢ Michael A. Thompson ¢ Mladen A. Vouk ¢ Alan S. Weinberg ¢ Ronnie S. Whisenant ¢
Stephen G. Worth III ¢ Jun Zhou
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John C. Adams ¢ Mary E Adcock ¢ John N. Agnos ¢ Alexander D. Alexandrovich ¢ JamesJ. Allen Jr.  Kenneth W. Allgood ¢ Bruce L. Altstaetter
e Jack J. Amar ¢ John M. Amein ¢ Robert E. Ankers * Andrew H. Arrowood ¢ Stanton P. Ashburn ¢ Richard D. Austin ¢ Thomas J. Bagby
III » Alen D. Baker ¢ Andrew E. Barnett ¢ Joel S. Barnhill ¢ Lemuel A. Barwick Jr. ¢ Peter Batchelor ¢ Ronald E Batcho ¢ James D. Beasley *
Mardecia S. Bell ¢ Alice K. Bender e Jeffrey G. Best ¢ Jeremy M. Bloom ¢ Rebecca Blunden ¢ Valerie G. Bookholt ¢ Ton G. Bowers * Gregory W.
Boyd e Kathryn]. Brake ¢ Carrie A. Breswitz ¢ Robert K. Brotherton ¢ Steven C. Buch ¢ Daniel G. Bumgarner ¢ Richard A. Bynum e Jonathan
B. Cage ¢ James W. Caldwell ¢ Malcolm P. Cameron ¢ Milton G. Carawan ¢ Howard A. Chamberlin Jr. * Yao Chen ¢ David A. Chester * George K. Chu *
Michael N. Chua ¢ Jerry M. Clark ¢ Wayne Clark ¢ Douglas B. Clayton ¢ Norvin A. Clontz ¢ John B. Coffie Jr. * Preston A. Collins ¢ Debra G. Collins ¢ Tony
G. Connor ¢ Eugene A. ContiJr. * BrianJ. Coppa ® Wesley B. Covell ¢ Terrence J. Cowhey Sr. ¢« Hayden C. Cranford Jr. ¢ Jerome J. Cuomo e Richard A. Danchi

¢ Susan V. Davis ¢ John M. Davis ¢ Joseph R. Davis ® Mary H. Davis ¢ Michael P DeHaan ¢ Douglas R. Deming ¢ Mihail H. Devetsikiotis ® Wesley O. Doggett
¢ Michael W. Doss ¢ Edward J. Dowden ¢ Murray S. Downs ¢ Jon Doyle ¢ Alfredo DuBois ¢ Gary L. Dudley ¢ Janet B. Duncan ¢ Walter R. Eaker ¢ John D.
Edwards Jr. ¢ Kirby C. Edwards e Blair C. Ellis ¢ Darrell R. Ellis ® Roy T. Ellis ¢ Stephen K. Ellison ¢ John T. Ernest ¢ Maria L. Fiedler ¢ Jennifer M. Fields
¢ Harrison W. Fox ¢ Robert S. Foyle ¢ William H. Fuller ¢ Elin E. Gabriel ¢ Oscar N. Garcia ¢ Jonathan A. Gardner ¢ Roy L. Garrett * Garry R. Garver ¢ Jan
Genzer ¢ Norman H. Gholson ¢ Charles J. Givans ¢ Robert D. Godin ¢ Dwaine C. Gonyier ¢ Larry R. Goode ¢ Robert W. Gotherman ¢ Paul Green ¢ Samuel
D. Griggs * Ronald D. Grimes ¢ Bruce D. Groce ¢ Daniel L. Gross ¢ Charles E. Hall Jr. * Michael L. Hall * Simone K. Hamlett ¢ Peter R. Harden IV ¢ Thomas J.
Harrelson ¢ ThomasJ. Harvey ¢ George G. Hatch Jr. » Stephen R. Hayes ¢ James T. Haynes ¢ Kenneth L. Haywood ¢ Walter Heckman IV ¢ Roger B. Henderson
¢ William K. Henson ¢ Gregory S. Hester ¢ Lowell N. Hibbard ¢ Marshall A. Hildebrand III ¢ Rome L. Hill * David O. Hinton ¢ David M. Hitch ¢ Wendy K.
Hodgin ¢ Gary D. Hoke Jr. * Raymond A. Holler ¢ Vann M. Hoover ¢ Christopher K. Horne ¢ Harvey M. Horne ¢ William H. Horne III ¢ Jerome Hughes *
Ronald G. Hughes ¢ Manpan Hui ¢ Joseph E. Hummer ¢ Christopher M. Humphrey ¢ Joshua D. Hutt * Ernest L. Hyde ¢ Kashyap H.Jani ¢ Randall A. Johnson
¢ William M. Johnson ¢ William S. Johnson III ¢ William W. Johnson III ¢ Phillip M. Johnson * Wendy D. Johnson ¢ Dennis E. Jones ¢ Douglas R. Jones ¢ James
A.Joyner ¢ John M. Kahura ¢ Christopher E. Kantzer ¢ Feisal S. Keblawi ¢ Don C. Keen ¢ Scott R. Kegler ¢ Richard P. Kelley Jr. « Robert M. Kelly ¢ Ramey E
Kemp Jr. ¢ Carol R. Kepler ¢ Steven P Kim ¢ Charles S. King ¢ John C. Kivett ¢ Eugene C. Knecht Jr. * Melanie A. Knight ¢ Max A. Koontz ¢ David D. Lambeth
* Morris S. Lancaster Jr. ® Marian Larrea ¢ Christopher A. Leazer ¢ Calvin W. Leggett ¢ Arthur H. Light ¢ David S. Lipka ¢ George E List ¢ Duifa Long ¢ James
M. Lytle * Paul L. Madren Jr. ¢ Clyde S. Mann ¢ William P. Maroulis ¢ Ralph J. Marrujo

¢ Timothy G. Martin ¢ Eugene M. Maximilien ¢ Walter L. Mayberry III ¢ Rebecca S.

Mayhew ¢ Robert A. McAllister ¢ John McGrady ¢ Marcella McInnis ¢ William B.

McMurray * Wilbur L. Meier Jr.  Jasper D. Memory * Derek C. Meyer ¢ George B. Miler

¢ Jerry A. Miller ¢ Ruth C. Misenheimer ¢ William A. Mitchem e Richard A. Mobley

¢ Jonathan E. Moon e Christopher E. Morgan ¢ Terry C. Morton e Jeffrey D. Moser *

Thomas H. Mull ¢ Frank E. Muth ¢ Gayle H. Nadel ¢ HT. Nagle Jr. * Randall A. Neuhaus

e David T. Newsome ¢ Larry D. Nixon ¢ Ramin Nobakht ¢ David T. Nolan e Jeffrey

T. Oakes ¢ Bentley J. Olive ¢ David E Ollis ¢ Byron J. O'Quinn ¢ Mark C. Osterhout

¢ Hayne Palmour III ¢ Jonathan E. Parati ¢ Scott G. Parkerson * Thomas U. Parkin e

David M. Parrish ¢ Boyd D. Parsons Jr. * Benton G. Payne ¢ Banks A. Peacock ¢ Wendy

B. Pedersen ¢ Daryl C. Perry ¢ Charlotte G. Peterson e Jerry L. Pietenpol ¢ Carolyn B.

Plotkin ¢ Charles N. Plotkin ¢ Joseph B. Pollock Jr. * Marion R. Poole ¢ Todd D. Poston

Larry C. Queen ¢ Keith J. Rampmeier ¢ Douglas S. Reeves ¢ Channing E. Reiser ¢ Robert

C. Rhodes Jr. * William B. Riddick Jr. * David C. Ridgway ¢ Joseph C. Rodri Jr. ¢ Nagui

M. Rouphail e Eric A. Rying ¢ Mark R. Saunders ¢ Doreen D. Saxe ¢ Robert P. Schmidt

Geraldine Schwartz ¢ Eric A. Schweitz ¢ Mickey D. Scott ¢ Ross E. Scroggs III ¢ Lucille

J. Seely e Julia D. Setzer * Thomas R. Shaw ¢ Steven O. Shepherd ¢ Caroline S. Sherman

¢ Jan B. Shields ¢ James A. Shurtleff e Janet I. Silvers ¢ Steve D. Sink ¢ Edward M.

Siomacco ¢ Shaun D. Slocumb e Frank A. Smith ¢ Wesley E. Snyder Jr. ¢ W. W. Sprouse

¢ Charles J. Steenburgh Sr. ¢ Vada R. Stephenson e Joseph E. Stokely ¢ Jacob Stone Jr.

John R. Stone ¢ Christopher A. Story ¢ Mary A. Stumpf ¢ James E. Sullivan ¢ William Tan

¢ James T. Tanner Jr. * Kenneth M. Tate ¢ Patricia M. Tector ¢ Herman R. Tharrington

Jr. » Cynthia A. Thompson ¢ William R. Thompson ¢ David J. Thuente ¢ Thomas E. Tice

¢ Clarence A. Tillery Jr. « W. L. Tippett ¢ Lois M. Todd ¢ Elbert T. Townsend ¢ Kenneth

C. Treimann e Charles E. Trevathan ¢ William S. Troutman ¢ William S. Varnedoe *

Kenneth D. Via ¢ Henry E Vick ¢ Harvey E. Wahls ¢ Hollis A. Walker Jr. ¢ Stanley B.

Walker ¢ Geoffrey B. Wallwork ¢ Rusty W. Walser ¢ Antony E Walston ¢ Charles M.

Walton ¢ Fayola A. Ward ¢ Scott T. Washabaugh ¢ Kenneth E. Waters II ¢ R. Worth

Weaver III * Keith E Weiland e Wilfred A. Wells Jr. ¢ Thomas W. Werner ¢ Michael A.

Whitaker ¢ Graham T. White ¢ Graham K. Whitfield ¢ Charles W. Whitley Jr. ¢ Donald

R. Widdows e Carlos R. Williams Jr. * James S. Williams ¢ Laurie A. Williams e Billy M.

Williams Jr. ¢ Jason D. Wimberly ¢ William T. Windley ¢ Roy L. Wood e Frank B. Wyatt II

¢ Helen B. Yoder-Smith ¢ Samuel R. Young e Joseph E. Zaytoun
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Tongue Drive system revolutionizes
assistive devices for disabled

Device will improve comfort and control for quadriplegics

and spinal cord injury patients

What do orthodontic braces and trendy tongue piercing
have in common? They were the inspiration for a new assis-
tive device that allows quadriplegics to take greater control
of their lives. And while one might think tongue studs and
orthodontic braces are better suited for rebellious teens and
bad bites than people with disabilities, the technology they
inspired offers spinal cord injury patients an effective, cos-
metically acceptable and less invasive technology for inter-
acting with the world.

Dr. Maysam Ghovanloo, assistant professor of electrical and
computer engineering at NC State University, has developed
the Tongue Drive system — an innovative interface that
promises to be the next generation of assistive devices for

The Tongue Drive system
consists of a tiny permanent
magnet, a set of tiny magnetic
sensors and a control unit small
enough to fit inside the mouth.
(Image: courtesy Maysam Ghovanloo)
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people with severe disabilities. The basic device consists of
three components: a tiny permanent magnet the size of a
rice grain, which can be attached to the tongue by means

of piercing or implantation; a set of tiny magnetic sensors
held in place by brackets on the lower or upper teeth; and a
control unit. The control unit with sensor interface circuitry,
wireless transmitter and a pair of watch batteries is contained
in a coin-sized, sealed package that rests under the tongue.

The Tongue Drive system uses wireless transmission to
communicate with a basic PDA (personal digital assistant)
or a nearby computer using Bluetooth or Wi-Fi technology.
Ghovanloo’s team has written software to decode the signals
from the mouth sensors, translate them to user commands,
then communicate the commands to a device, such as a
computer or a powered wheelchair. Using the tongue much
like a hand on a computer mouse, a person can move the
pointer and give complex commands such as drag and

drop or double click. When driving a wheelchair, the user
can control the wheelchair movements with proportional
control, giving the user a smoother, more continuous motion
rather than the stop-and-start motion provided by switch-
based devices.

Ghovanloo is collaborating with Elaine Rohlik and Dr. Pat
O’Brian at WakeMed Rehab Hospital in Raleigh to test the
Tongue Drive prototypes.

“Our goal was to develop a cosmetically appealing and com-
fortable device that was minimally invasive and that would
give a severely disabled person with a spinal cord injury or

a degenerative nerve disease the ability to lead a productive
and more independent life,” says Ghovanloo. “Not only does
this device meet this goal, it does so at a very low cost since
its components are basically off-the-shelf technology and no
surgery is required.” M



NC State Annual Fund contributors

Alexander D. Alexandrovich e Bruce R. Baldwin ¢ Russell L. Barnes ¢ Ashok S. Bhatnagar ¢ Barbara L. Bickford ¢ Charles K. Campbell ¢ William
(;If,r 3(;)01: R. Cartwright ¢ Ronald R. Danella ¢ Donald E. Davis ¢ JohnV. DeMaso ¢ William P. Dixon ¢ Kenneth D. Franklin ¢ Luther E. Galyon Jr. ¢ Richard
& D. Grady * Michelle L. Hartsell ¢ Jacob T. Hooks ¢ Harvey M. Horne ¢ Charles E. Ibele ¢ Frederick D. Johnson ¢ John A. Justice ¢ John D. Kimel
ABOVE ¢ James B. Lasley ¢ Christopher A. Leazer ¢ Virginius B. Lougee IIT * Samuel D. Lovelace Jr. * Richard H. McCaskill Sr. « M A. McDuffie ¢ Larry K.
Monteith ¢ Charles A. Morse ¢ Byron J. O’Quinn e Terry N. Phillips ¢ Marion R. Poole ¢ Jack E. Rahmes ¢ James D. Singer ¢ William G. Smith e

Albert]. Smith IIT  James A. Stewart ® William R. Wisseman ¢ Tony M. Woody ¢ Kathleen M. Wynegar

Thomas A. Acree * George G. Aiken ¢ Omeed Alahverdizadeh ¢ Donna B. Alexander ¢ John H. Alexander ¢ Frank M. Alley Jr. ¢ Richard M. Alt

GI$F1r(s)8F Carl D. Anderson ¢ Fredric D. Anderson ¢ Gary N. Anderson ¢ Paul A. Anderson Jr. ® John W. Andrews Jr. * Thomas K. Appleberry Sr. ¢ Brian T.
TO Armstrong ¢ Brandon B. Arthurs e Carey M. Ashley ¢ Marion W. Atkinson ¢ Grant R. Ayers Jr. ® Sven O. Bader ¢ Lee]. Bailey Jr. ¢« Marty A. Baker
$999 ¢ Brooke B. Baldwin ¢ James M. Bales ¢ Raymond E. Barber ¢ Elizabeth A. Bare ¢ John C. Barker ¢ Kathleen B. Barnes ¢ Sylvester J. Bartos
Donald L. Basinger ¢ David E. Bass ® Dennis G. Bass ¢ Michael L. Batten ¢ Brian C. Batts ¢ Rufus A. Baxley Jr. * Robert S. Beadle ¢ John A. Beam

Jr. * Arthur L. Beaman Jr. * John W. Beck ¢ Craig D. Bennett Jr. * Donald P. Bernheisel ¢ Roy M. Berry ¢ Gerhard A. Beyer ¢ Frank A. Billings ¢ Lawrence L. Bissett
¢ David G. Bissette ¢ John C. Blackburn ¢ ZackW. Blackmon Jr. ¢ Dan D. Blair Jr. ¢ Leland S. Bloebaum ¢ Thomas H. Blount ¢ James E Boney Sr. * Carl E Bonner
¢ Jack M. Booth ¢ Marshall E. Bost II ¢ Samuel D. Boyce ¢ Robin D. Boyles ¢ Horace R. Branum ¢ Dudley B. Brickhouse ¢ Brian D. Bridges e Jeffrey N. Britt
Jeffrey C. Brittain ¢ Dante E. Broadway ¢ Lawrence W. Brogden ¢ Jon K. Brookshire ¢ Loyd E Broom Jr. ¢ Robert K. Brotherton ¢ Stephen J. Brown ¢ Todd A.

Bullions ¢ Scott E. Bumgarner  Bobby L. Buntin ¢ John R. Burger ¢ John A. Burgess Jr. ® Peter D. Burgess ¢ James T. Burnette  Ralph L. BurtJr. ¢ Jonathan D.
Busick ¢ Robert L. Cagle III » Eugene E. Carroll III « Marvin S. Cavanaugh Jr. ® Orbie S. Chandler ¢ Patrick J. Charles ¢ Warren A. Charlton ¢ William D. Chastain
¢ Philip L. Cheek ¢ Blair L. Chesnut ¢ Samuel G. Choate ¢ Jerry S. Clemmer ¢ Ralph D. Clutz ¢ Clinton E. Clyburn III ¢ William E. Cochran Jr. ¢ Charles T.
Cochrane ¢ Daniel A. Cockman II ¢ James E Collier III * Kent M. Collier  Larry D. Colliver ¢ John R. Concklin ¢ Henry V. Cone III ¢ John G. Connelly Jr. *
Laurence N. Connor Jr. ® Gary G. Conrad ¢ Lee E Cook ¢ Todd A. Cook e IsaacT. Corbell Jr. « Thomas G. Corder ¢ Edward M. Cowan ¢ Ross M. Cowan Jr. ®
David C. Craig * Billy H. Craver « Emmett D. Crawford ¢ Ted R. Creech ¢ Edie A. Criner ¢ Joel G. Crissman ¢ Brian R. Crump ¢ Robert S. Crump Jr. * Robert E.
Crumpler ¢ David M. Culp ¢ Aimee L. Cunningham ¢ Connie K. Curtis ® Rodney L. Dail * Samuel S. Daniel ¢ Paul H. Daniels ¢ Lisa P. Davis ¢ Michael R. Davis
¢ Richard E Davis ® Wayne K. Daye * H M. Deal ¢ Billy E. Dees ¢ Van M. Delk Jr. ¢ Paul R. Dengler ¢ Anthony Dial ¢ John W. Dickens Jr. ¢ James E. Dickinson ¢
John C. Diehl III ¢ Charles D. Dixon ¢ Charles W. Dixon e Karl E. Doerre ¢ Ernest N. Donahoe Jr. ¢ Joe K. Donaldson ¢ William C. Donaldson ¢ William H.
Duhling Jr. * Robert D. Dumas * GlennT. Duncan ¢ Leo E. Dunn ¢ William H. Dunn ¢ John C. DysonJr. ¢ Charles P Eakes ¢ Timothy J. Earley ¢ AnaRita Eason
¢ AnneW. Eason ¢ Bryce E. Eatmon Jr. * Alan]. Ebel ¢ John A. Edmondson ¢ John A. Edwards Sr. ¢ Joseph D. Edwards Jr. ® Michael H. Edwards ¢ George L. Eller
¢ Bobby]J. Ellis * John W. Ellis * Lee R. Ellis * L M. EppsJr. * James A. Evans Jr. ¢ Jeffrey A. Fahey ¢ Gregory P. Farmer e Billy B. Fesperman e Clyde C. Fesperman
Jr. » Donald E. Filbert ¢ Philip G. Fisher ¢ Robert K. Fisher ¢ Roy E. Fisher Il ¢ Lewis T. Fitch * Robert E. Fite ¢ Jeffrey M. Fleck ¢ Joe E. Fogleman ¢ John E.
Fondren ¢ Wayne E. Ford ¢ Gaius G. Fountain ¢ James S. Foushee ¢ Joseph E. Foutz ¢ Harrison W. Fox * Stephen E Frey ¢ Herbert L. Fritz ¢ John C. Frye ¢ Keith
A. Fulp ¢ William M. Fulp e Jonathan W. Fulton ¢ Dan H. Garrison ¢ Nathaniel W. Garrison Jr. * Randall H. Gay ¢ John R. German ¢ Jack H. Gibson ¢ Hal A. Gill
III * John B. Gillett » George E Gilliland Jr. ®* Thomas R. Glover Sr. * Michael C. Goff ¢ William P. Graham ¢ Susan G. Gray ¢ Paul Green ¢ Paul E. Gregory Jr. ©
Charles W. Griffin ¢ Curtis B. Griffith I ¢ Linda G. Grimes e Elliot B. Grover ¢ James W. Gwyn Jr. * Michael B. Gwyn ¢ William E Haase Jr. * Richard W. Hahn Jr. *
Robert E. Hall ¢ Edward W. Halliburton Jr. ¢ Charles E. Hancock III ¢ Flint Harding III ¢ Charles J. Hardy ¢ Keith W. Harris ¢ Rhea L. Harris ¢ James A. Hart ¢
Donald L. Hartley ¢ Robey C. Hartley ¢ Karen E. Harwell ¢ David S. Haworth III ¢ Charles E. Hedgecock ¢ Harry B. Heilig Jr. ® James W. Heller Jr. * Paul E Hemler
¢ David M. Hendricks Jr. ®* Donald L. Hester ¢ Donald S. Hicks ¢ Daniel M. Hill ¢ Mark O. Hinkle ¢ Jeffrey R. Hinshaw ¢ Murray L. Hipp ¢ Robert B. Hobgood ¢
Emory E. Hodges ¢ Cynthia S. Hoffner ¢ Lawrence R. Holeman I ¢ Dale S. Hollen ¢ Eric P Holmes ¢ Roger B. Honbarrier ¢ Alvin D. Hooper ¢ Harry C. Hoover ¢
Robert C. Hovis ¢ Imagene Howard ¢ Allen G. Howe * Wen C. Huang ¢ Charles K. Hubbard ¢ Ronald S. Huff ¢ John C. Huffman ¢ Jonathan S. Huffman ¢ Carl A.
Hultgren ¢ Christopher E. Hultgren ¢ David S. Humphries Jr. ¢ James R. Hunter ¢ Raebourne B. Hurst Jr. * Steven K. Hutchinson ¢ Frederick R. Indermaur *
William L. Isenhour IIT ¢ Sharon B. Ivey ¢ Bruce C. Jacobs ¢ Jonathan H. Jacocks ¢ Michael B. Jarratt ¢ Shaik Jeelani ¢ Mark L. Jennette ¢ Jerry M. Johnson *
Philip J. Johnson ¢ Richard W. Johnson ¢ Robert C. Johnson ¢ David W. Johnston ¢ Robert K.

Johnston III ¢ Arthur L. Jones ¢ Carroll G. Jones ¢ Darrell M. Jones ¢ Hugh O. Jones Jr.

Ralph N. Jones ¢ Todd A. Jones ¢ Walter B. Jones Jr. ¢ Sanford R. Jordan Jr. * JW. Joseph SOURCE OF GIFTS 2005-06

Jr. » Ronnie S. Joyce * Harvey R. Joyner ¢ John E. Joyner III ¢ Michael A. Joyner e

Thomas O. Joynt ¢ David W. Kane ¢ Stephen C. Kaufman e Arthur L. Kennedy °

Richard S. Kern ¢ Wilmoth D. Kerns ¢ John L. Kester Jr. ¢ William C. Ketchie e Friends/Faculty/Staff

Gary A. Killen e Jeffrey N. Killian ¢ Alton J. King ¢ Henry E King III ¢ John C. FO“S%%EO”S 6.5%

Kirk  William E Kirk ¢ Cory A. Kirspel ¢ Gene E Kizziah ¢ Raymond J. Klimas Corporations Alumni
¢ William E. Knox ¢ Paul R. Koch ¢ Bedie Kohake ¢ William S. Koon e 30.8% T
Glenwood M. Kornegay ¢ John M. Kraft ¢ Stephen M. Kronenwetter ¢ Alan D.
Lail » John M. Lake ¢ Russell D. Lamb ¢ John H. Lasley ¢ Daniel D. Lattimore

e Aaron C. Layne ¢ David K. Lee ¢ Steven A. Leese ¢ Leandros P. Lenas ®
Robert A. Lentz ¢ Ralph L. Leonard Jr. ® Marshall T. Letchworth ¢ Robert P. Lewis
Jr. » Roger D. Lewis ¢ Will L. Liddell Jr.  David A. Lindley ¢ Michael O. Lindsay *
Logan W. Lineberry III ¢ Thomas P. Lipps ¢ Kevin A. Lively ¢ Frank R. Loyd Jr. *

Steven B. Lucovsky ¢ Zeno G. LyonJr. ¢ James G. Maddrey Jr. * JohnT. Main ¢ Dinah B. Orga;nifg;tions
B (o]
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Mann ¢ SusanT. Manning * Rex G. Marsh ¢ Fred Programmatic Ugreesset;%ﬁd E. Marshall ¢ Grover A. Martin Jr. ¢ Ivey E. Martin
Jr. * Samuel L. Martin ¢ Roy H. Massengill ¢ 19% Support James S. Massey ¢ Walter B. Mather IV ¢ John A.
Mathew ¢ Lonnie T. Matthews Jr. ¢ John C. 22% McCachern ¢ Richard H. McCaskill Jr. » Gary R.
McCray ¢ John E McElhenny III ¢ Lawrence Faculty B. McGee ¢ Stephen H. Mclnnis ¢ David S.
Mclntyre Jr. o Jeffrey T. McLamb ¢ William L. Devg!,opment McLeod Jr. * Matthew R. McMenamin ¢ John
H. McNeill ¢ David K. Meador ¢ Douglas B. - SleglellSylle Mills » Thomas C. Millsaps ¢ Virgil G. Mims Jr.
e Christopher D. Mock * Dade W. Moeller Buildings e F§|JIC())>IVS|1IDS Georgia C. Mohr ¢ Graham T. Moore ¢ Jerry K.
Moore ¢ Kenneth L. Moore ¢ James P. Morrison and ';%/Ci"ties . II « Phillip H. Morrison ¢ Guy M. Morton
James E. Morton ¢ Zebulon V. Moseley IIT * i William M. Moses Jr. ¢ William D. Moxley Jr.
Richard E. Mullin ¢ Mark L. Munday ¢ Peter W. Un?eesq[?ircile q Murgas ¢ Curtis D. Murphy e Albert M. Nash e
John D. Nash ¢ Christopher H. Nelli ¢ Kenneth D. Support Nelson e Theresa P. Nelson ¢ Augustus Neville III ¢

Eric A. Newdale ¢ James L. Newsom Jr. ¢ Mark S. 19% Nicholson ¢ David E. Nixon ¢ David L. Norris * John
W. O’Carroll Jr. » William H. Odell ¢ James A. Oliver e James P. Olson Sr. ¢ Cuthbert T. Palat Jr. ¢ Billy C. Parker
Garris D. Parker Jr. ¢ John L. Parker Jr. * Kevin C. Parker ¢ Michael D. Parker ¢ Jeffrey L. Parks ¢ Frank D. Parrott e
Edwin H. Patterson ¢ Tommy E. Patterson ¢ Richard S. Payne ° Banks A. Peacock ¢ Thomas E. Peatross ¢ John C. Peed ¢ Jim A.

Penland ¢ Carl M. Penney * Deborah J. Perry ¢ Joanna M. Perry ¢ Mathew H. Perry ¢ William R. Perry ¢ Howell L. Peterson ¢ Mark A. Peterson ¢ Gary S. Phillips
e MaxR. Phillips ¢ Richard A. Phillips ¢ Louis PikulaIIl ¢ Jonathan P. Pinder ¢ David W. Pittman e Paul H. Pittman Jr. * Joseph M. Pleasant Jr. ¢ Christian Popa *
Charles R. Powell Jr. ¢ Peter R. Powell Jr. ® William H. Powell Jr. ¢ Jeffrey S. Prevatt ¢ David J. Price ¢ Craig A. Pryzgoda ¢ Johnny R. Puckett ¢ Robert Pungello Jr.
Kenneth J. Putham ¢ Manojkumar Pyla ¢ Brenda E. Radford e Jeffrey E Ramsey ¢ Roy D. Raper ¢ Lawrence D. Ray ¢ Jack S. Reams ¢ Stephen P. Redding ¢ Donald
D. Redmond Jr. ¢ James M. Redmond ¢ RobertW. Reed ¢ Timothy R. Reid ¢ David J. Reilly * Reginald M. Rhue ¢ Michael A. RicciardiJr.  Jimmie C. Richardson e
Phillip E. Richardson ¢ Clarence L. Rierson ¢ Robert Rivera ¢ William E Roberts ¢ Cheryl G. Robinson ¢ Kent S. Robinson ¢ Bernard J. Rock ¢ Buffie D. Rodri
Charles J. Rogers * James C. Rogers ¢ William J. Rogers ¢ Godwin C. Rogerson ¢ Dillon W. Rose ¢ Christopher N. Roseman e Terry W. Roseman ¢ Charles E. Ruppe
¢ Ernest L. Russell Jr. ® Thomas D. Russell ¢ Joan C. Saalfrank ¢ Scott E. Salzman ¢ Marvin E. Sanders ¢ Dominick A. Santore ¢ Karl W. Sass ¢ Herbert M. Sawyer ¢
Timothy Saxe ¢ Tina L. Scanlon ¢ Owen J. Schumacher ¢ Mark R. Seagle ¢ Marshall D. Sealey ¢ Mark A. Seidenstein ¢ Edwin H. Seigler ¢ Edward G. Sellers ¢
Grant H. Service ¢ Edwin P. Setzer ¢ Stephen D. Seymore Jr. ¢ James C. Shambley ¢ Ronald V. Sharpe ¢ Hugh S. Shaw ¢ Robert A. Shaw ¢ James E. Shepherd Jr. ¢
Ian B. Shields ¢ Edwin H. Shoaf Sr. ® Todd A. Shrader ¢ Edgar R. Shuller Jr. « William C. Sides Jr. * Sonya R. Sieveking ¢ Denise T. Simendinger ¢ Robert I. Simkins
¢ Joseph L. Sims ¢ John A. Smetana ¢ Derek B. Smith ¢ Harrison B. Smith ¢ Ronald E. Smith Sr. ¢ Thomas W. Smith ¢ Timothy K. Smith ¢ Walter L. Smith e
Charles R. Southerland ¢ Gary M. Springer * Vernon T. Stack ¢ David S. Stafford e Jack D. Stafford ¢ Michael D. Stallings ¢ HenryV. Stanfield ¢ Boyd C. Steed Jr. ©
Wilbur G. Steele Jr. « Macke S. Stephenoff Jr. ¢ Travis C. Stephenson ¢ Donald J. Stewart ¢ Lucy G. Stokes ¢ Robert A. Stokley ¢ Dwight L. Stone ¢ Katherine
Stonnington ¢ Ralph D. Stout Jr. ¢ George T. Strawn ¢ Erich W. Strohhacker ¢ Eric D. Sturgill  Heyman B. Sullivan ¢ James E. Sullivan ¢ Paul B. Sullivan ¢ David
N. Summers ¢ Glenn D. Sumner ¢ John H. Talton Jr. ¢ Edgar W. Tanner Jr. ¢ Keith A. Tate ¢ David C. Tayloe ¢ Derrick H. Taylor * Richard S. Taylor ¢ Robert J.
Taylor * Bobby B. Teague ¢ Grady E. Thomas ¢ Lawrence D. Thomas ¢ R B. Thomason III ¢ Charles C. Thompson e Clarence A. Tillery Jr. ¢ Elbert T. Townsend ¢
Charles E. Trevathan e William J. Trogdon ¢ John W. Troutman e John R. Truitt ¢ Jeffrey M. Truncer e Richard A. Tucker Jr. ¢ Harry C. Tune Jr. * Dennis J. Turner ¢
Robert L. Tysinger ® Thomas E. Tyson ¢ James R. Underwood ¢ Frances D.Vess ¢ Caroline G. Wagoner ¢ Kevin G. Wagoner ¢ Emad Z. Wahab ¢ William E. Walker
¢ Ronald W. Waltman Jr. ¢ Marvin S. Ward Jr. * Greg R. Warmuth ¢ Christopher L. Warren ¢ James R. Watson ¢ Larry I. Watson ¢ Ronald G. Watson ¢ William B.
Weeber e Elizabeth G. Weingarten e Jeffrey M. Weingarten ¢ Thomas H. Weir Jr. ¢ George E. Welch ¢ Thomas W. Werner ¢ Thomas H. Westbrook ¢ Edward G.
Wetherill « William A. Whedon e Willis K. Whichard Jr. * David E. Whitaker * Wayne L. Whitaker ¢ David W. White ¢ George L. White ¢ Lee J. White ¢ Lori A. White
e Opie W. White Jr. * William E Whitehead ¢ Dawn S. Whitley ¢ Gary T. Whittington ¢ Steven M. Wilcenski ¢ Albert C. Wilfong Jr. ¢ Ray U. Wilkinson ¢ Alan G.
Williams ¢ Charles R. Williams ¢ George G. Williams ¢ George G. Williams Jr. ¢ Robert E. Williams Jr. ® David S. Willis * John K. Willis ¢ Carrol R. Wilson ¢ James
H.Wilson Jr. « Mark P. Wilson ¢ Warren B. Wilson ¢ Timothy P Winstead ¢ Charles R. Witt Jr. ¢ Vivian K. Wolf ¢ Cynthia M. Womble ¢ James T. Wooters ¢ Milton D.
Wright  Todd E. Wright ¢ Christopher R. Yahnker ¢ John N. Yantsios ® Leonard W. Yeargan ¢ Charles E. Yelton ¢ Paul E. Yoder ¢ John W.Yonce ¢ James M. York ¢
Matthew S. Young ¢ Robert T. Young ¢ Wade H. Zimmerman ¢ Walter L. Willard Jr. * Richard A. Bisanar ¢ Forrest A. Booth ¢ Brent]J. Bumgarner ¢ Scott G. Capps
Gregory A. Gaertner ¢ Maurice W. Partin Jr. « Michael G. Patterson * Thomas H. Batchelor Jr. ¢ Earl W. Bonner ¢ Charles B. Foushee Jr. * Ronald H. Henson *
Thomas J. Hirons ¢ David E. Pittman ¢ Dain A. Riley ¢ Thomas L. Armstrong ¢ Ottis R. Cowper ¢ Paul T. Leonard ¢ Holman P. McAdams ¢ Carolyn B. Plotkin ¢
Cary M. Ross * James M. Snow ¢ Christopher J. White ¢ John H. Anderson II e William E. Austin Jr. « Bevan K. Barringer Jr. ¢ Cathy Beeson ¢ James G. Boatner Jr.
¢ JohnV. Boehme ¢ Angus E. Chisholm ¢ Stephen G. Conrad ¢ Fred R. Conyers Jr. ® Charles L. Crum Jr. ® Daniel S. Davis Jr. ® James M. Davis ¢ Leon M. FoxJr. ®
Glen A. Frix ¢ George W. Garrison ¢ Michael J. Gobel ¢ James R. Grogan ¢ Floyd I. Harper Jr. * Lyndon R. Jernigan ¢ Mark A. Johnson ¢ Charles L. Jordan III
Jimmy W. Joyce ¢ James C. Lambeth ¢ Michael J. Ledford ¢ Wayne H. Linville ¢ Joel A. Long ¢ Donna T. MacInnis ¢ James H. Medlin Jr. * Vincent M. Micelotta
Todd E Miller » Ronnie A. O’Daniell ¢ Jacob A. Palmer IIT ¢ Thomas W. Prince Jr. * Nicholas E. Randall ¢ William J. Shearin ¢ Norman C. Shepard II ¢ Edwin B.
Smith ¢ Jonathan D. Smith ¢ Scott A. Stichter ® Marvin O. Tharp Jr. ® Theophilus T. Thorne ¢ Elton G. Tucker ¢ Alan R.Veverka ¢ Andrew P. Yanoschak ¢ Carol R.
Norman e James D. Pittard ¢ Samuel D. Shropshire ¢ William H. Sutton ¢ Herman P. Snyder Jr. ® Carolyn W. Anderson ¢ William A. Atkinson Jr. ® David J. Bamford
* William C. Barker ¢ Derek L. Beatty * Henry W. Blake ¢ William H. Blalock ¢ Phillip H. Bonardi ¢ Donald R. Brittain * Stephen T. Burch ¢ Ben M. Cahill Jr. *
John P. Carroll Jr. « Mark C. Caudill « Henry A. Corriher Jr. ® Donald C. Craft Jr. * Michael S. Danner ¢ Charles W. Darden ¢ James M. Dawkins ¢ Gary S. Doby e
Winfield H. Farthing e Luke C. Fisher ¢ Gregory W. Floyd ¢ Guy E. Fortier * Harry C. Frick ¢ Tracy L. Fulghum e David B. Guild ¢ Neal H. Hodges Jr. * James G.
Hondros ¢ Harvey O. Hook ¢ Mark P Humphrey ¢ Fred R. Humphries ¢ Erle M. Hutchins ¢ Robert L. Hutchins ¢ Frederick R. Jetter * Wayne D. Keller ¢ James T.
Knight ¢ Edmund G. Lansche ¢ Carrie D. Larson * HenryV. Liles Jr. ¢ Phillip S. Lodge ¢ Richard R. Mackey ¢ Nicholas G. Macropoulos * Laurence V. Marks ¢ Carl
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H. Mauney ¢ Alexander O. McCarley Jr. ® Kevin D. McCraw ¢ Bobby E. McGuire ¢ Daniel B. McIntyre III ¢ John E. Milvaney ¢ David C. Moore ¢ Bruce A. Morgen
e Arthur S. Morris III ¢ James I. Morris Jr. ® Roger B. Mull ¢ James B. Myers ¢ Stephen C. Nash ¢ James M. Norman III ¢ Ragan H. Ormand ¢ Michael S. Patrick
Karl B. Peterson ¢ Richard H. Pinney ¢ Robert M. Pitts Jr. « Walter L. Pugh ¢ Larry C. Queen ¢ Michael E Redmond ¢ Michael J. Robison ¢ Lora S. Schlosser
Ellen L. Shapiro ¢ Steven O. Shepherd ¢ Pamela R. Shipp ¢ Gerald M. Smith Jr. * William A. Smith ¢ Richard R. Sullivan ¢ Norwood L. Surles e Julius M. Taylor Jr.
William S. Varnedoe ¢ Charles J. Venable ¢ Robert N. Vinay ¢ Steven R. Wagoner ¢ Gary W. Walker ¢ Maxine B. Weimer ¢ Samuel E. White ¢ Yvette C. White ¢
Joseph A. Wolhar e Jeffrey A. York ¢ Ransom V. Bennett ¢ Kenneth M. Turner ¢ Janine A. Carlan * Kent A. Meyer * David A. Abercrombie ¢ Jerry M. Absher ¢ Barry
W. Addertion * William H. Ailor III * Jasper M. Allen ¢ Kenneth W. Allgood ¢ Adli A. Alliss ¢ George S. Atkinson Jr. « Henry A. Badgett III » Richard E. Baker Jr. *
John M. Beadle * Hoy S. Beck Jr. * Theresa R. Bell  Gregory L. Bender ¢ Paul R. Besser ¢ Joseph C. Bigham ¢ Marcel D. Bingham ¢ Robert E. Bingham ¢ Paul B.
Blount ¢ John W. Bogle III ¢ William D. Branoff ¢ Michael W. Brennan II ¢ John A. Brockwell Sr. ¢ Robert L. Brooks e Philip M. Brower ¢ John R. Buchanan Sr. ¢
Claude W. Burgess ¢ Alex R. Burkart ¢ James O. Carson Jr. * Linda H. Cassulo ¢ Clyde B. Cheezem Jr. * Herbert E. Church Jr. ¢ George A. Clark ¢ John G. Cleland *
Gerald M. Cobb ¢ Russell S. Cook ¢ Carolyn H. Coram ¢ Robert A. Costner Jr. ¢ Leonard W. Cotten ¢ Wesley B. Covell ¢ John N. Cox ¢ FR. Critcher ¢ George R.
Dail ¢ Charles S. Davis Jr. * John E. Davis ¢ John R. Davis Jr. ® Mark E. Davis ¢ William T. Deans ¢ William M. Dumas ¢ William T. Easter ¢ Kirby C. Edwards
Melvin T. Edwards ¢ Roy T. Ellis ¢ Charles M. Evans Jr. ¢ Michael W. Everett ¢ Tommy L. Everhart ¢ Stephen D. Farthing ¢ Raymond B. Frauenholz ¢ John L.
Freeman e Walter E. Galbreath III ¢ Oscar N. Garcia ¢ Otis E. Goad Jr. ® Hartwell L. Graham Jr. * Robert C. Hall » William L. HallJr. ¢ Charles C. Harris * Robert C.
Hinkle Jr. * Richard T. Hirata ¢ William B. Holler ¢ George T. Holmes III * Kenneth L. Horton Jr. ® Mark L. Howard ¢ Max E. Howard Jr. ¢ Larry D. Huffman e Ervin
G. Humphries  Wilford K. Humphries ¢ Angela C. Hunnicutt ¢ Jamie P. Hunter * Mark E. Innes ¢ Linwood S. Inscoe Jr. * Fred D. Jerome Jr. ¢ Clarence B. Johnson
Jr. » Clinton E. Jones ¢ Donald R. Jones ¢ Harry L. Jones ¢ Jennifer Karppinen e Virginia H. Kayler ¢ Michael E Koerschner ¢ Tammy T. Konrad ¢ William R. Krieg
e Danny W. LaBelle ¢ James B. Lambeth ¢ John H. Laughter ¢ Jesse C. League Jr. * Hsien-Mo Lee ¢ Michael A. Lee ¢ Michael B. Linville * Wilbur L. Lockrow e
Michael W. Lowder e Phillip J. Lucas Sr. * Robert L. Luellen ¢ Dickson M. Lupo ¢ Kevin A. MacFadden ¢ George C. Mahler ¢ Kenneth L. Marlow Jr. * William P.
Maroulis ¢ James S. Martineau * David E. McCombs e Charles N. McDuffie ¢ Joseph T. McEwan e James A. McGee ¢ Randolph D. Mclver ¢ Charles I. McLain
Stephen G. McLean ¢ John E. McNeill ¢ Michael H. Miller « Thomas K. Mills ¢ James E Morton ¢ Michael E. Murphy ¢ Alvin C. Newsome Jr. ¢ Timothy M. Owen
¢ Charles K. Parron * Andrew C. Patton ¢ IraW. Pearce ¢ Charles W. Pennington ¢ Wayne A. Peterson * Jesse E. Powell Jr. ¢ Mark E. Puckett ¢ Herbert W. Ramsey ¢
James C. Reavis Jr. ¢ Richard H. Redwine ¢ Robert H. Reynolds ¢ Joseph C. Ross ¢ Donald H. Roy ¢ Richard E. Ryals ¢ Gordon M. Shedd ¢ Monty L. Shelton e
Glenn H. Snyder ¢ Hygie I. Starr ¢ William C. Staton ¢ John S. Stevenson ¢ Christopher A. Story ¢ Stanley D. Stough ¢ Harry J. Suggs ¢ Michael T. Summerlin ¢
David G. Surratt Sr. ®* Matthew T. Terribile ¢ Ronnie M. Thompson ¢ Robert L. Thornburg ¢ Keith E. Troutman ¢ Henry L. Tucker Jr. ¢ Basil W. Turbyfill ¢ John A.
Turner ¢ Marty D. Wakefield ¢ Gary K. Walker ¢ Herbert M. Walker ¢ Dean A. Waters * Baron L. Weaver ¢ Charles E. Weitzel ¢ James M. White ¢ Randy M.
Whitfield ¢ Fredrick R. Wicker Jr.  Richard H. Wiggins Jr. ¢ John D. Williams IIT ¢ Liuedean L. Wilson ¢ David L. Wood IIT ¢ John A. Woodlief ¢ Joseph L. Yates
Glenn E. Yount ¢ Henry P. Dozier ¢ Jacky V. Barbour ¢ Robert B. Freeman e Jeffrey Martin ¢ Mary W. Moore ¢ Mary E Adcock ¢ William C. Baker ¢ Carl J.
Bannerman ¢ Robert C. Barger * Wesley T. Bass ¢ John E Benditz Jr. * James M. Brindle ¢ Edwin C. Burns ¢ Charles W. Cook ¢ Kenneth E Corbett ¢ William D.
Couch ¢ Roddie L. Crosby Jr. ® Lowry A. Daniels Jr. ®« Edward J. Davenport ¢ Kenneth R. Drum ¢ Carl R. Durham e John I. Eagles Jr. * Charles E. Edwards ¢ Edwin
R. Edwards ¢ Michael D. Ernst ¢ William D. Etherington ¢ Thomas W. Ferrell ¢ Frank L. Frederick ¢ Wilda M. French ¢ Bruce A. Gieseke * Eugene L. Griffin Jr.
Thomas W. Griffin ¢ Marion R. Hales ¢ Guy R. Holshouser ¢ Eunjoo Hopkins ¢ Arthur L. Hunt ¢ John S. Hunter ¢ Delle E Ivey ¢ Kenneth E. Johnson e Brian H.
Jones ¢ Malcolm R. Judkins ¢ Robert G. Kennerly Jr. ¢ Charles S. King ¢ Frank C. Kluge ¢ David D. Lambeth ¢ Needham W. Langston Jr. ® Melvin V. Lassiter Jr. ®
Oscar D. Lee III * Benjamin E. Lemons ¢ Vernon R. Malone Jr. ¢ Ralph D. Martin ¢ Herman M. McCorkle ¢ Paul A. Meares ¢ Christopher P Meyer ¢ David B.
Michaels ¢ Paul D. Miller Jr. ¢ Laura P Misenheimer ¢ Cynthia L. Murphy ¢ Joe R. Noles Jr. * Michael C. Pace ¢ Charles T. Page ¢ Thomas C. Paisley Jr. ® Prayson
W. Pate ¢ Jeremy J. Pearson ¢ Christopher T. Phillips ¢ Leonard C. Ramey ¢ Richard T. Redano ¢ John E Roberts ¢ William G. Robinson Jr.  Keith T. Ross ¢ L. M.
Santowasso e Jeffrey L. Scott * Lee R. Skipper ¢ William P. Steele ¢ Mark R. Stegner ¢ Craig E Stevens ¢ Charles N. Stinnett Jr. ® William B. Strickland ¢ Anna C.
Sullivan ¢ Robert E. Terrell ¢ Edward S. Thomas ¢ John W. Thomas ¢ Steven L. Thomas ¢ Matthew B. Tichenor ¢ Edward A. Travis Jr. ¢ Lisa S. Valentine ¢ James E
Wallwork Jr. ® Norman R. Watson Jr. ® Gerald M. White ¢ Blount Whiteside Jr. ® David R. Williams ¢ Henry B. Wyche Jr. ® James D. Schmidt ¢ James A. Stokes Jr. ¢
Roger D. Whitley ¢ Angus A. McDonald Jr. ¢ Charles D. Adkins ¢ Rebecca H. Ahne ¢ Robert L. Andrews ¢ Stephen J. Barberio ¢ Lloyd C. Bost Jr. ¢ Stanley J.
Brothers ¢ Owen D. Bugge ¢ Wayne G. Cain ¢ Everett E Cox ¢ James R. Dean ¢ John L. Doyle ¢ Albert M. Edwards ¢ Allan K. Edwards ¢ Stephen M. Ezzell
Robert G. Ford ¢ Anna C. Fraker ¢ Charles R. Frye ¢ Charles H. Gay Jr. ® Thomas W. Glasgow ¢ George D. Glover * Wayne T. Harris ¢ George G. Harry ¢ Mickey P.
Head ° Bryan A. Hogan ¢ David M. Holthouser ¢ John E. Huss ¢ James L. Jessup ¢ Alan R. Keith ¢ Dwight G. King ¢ Richard A. Loftis ¢ David B. Mahoney ¢ John
A. Martinez ¢ Nicholas R. McKinley Sr. ¢ Julie J. Meenaghan ¢ Thomas M. Miller ¢ Benjamin L. Millsaps  Robert C. Moser ¢ Mark A. Norcross ¢ Walter R. Owen
Edward E Parnell III  Calvin L. Reid * Ross R. Ruland ¢ Jeffrey G. Shelden ¢ Melvin D. Sidbury ¢ Stephen E Skrainar ¢ Arthur L. Snuggs ¢ Jason D. Spruill ¢ David
L. StoutJr. « Theodore E. Taylor ¢ Edward V. Tolson Jr. ¢ Stephen H. Van Malssen ¢ Homer S. Wade ¢ Thomas C. Webb Jr. ® William J. Wilhelm ¢ Charles A. Willis ¢
Kenneth W. Wilson ¢ Abdul M. Rahmani ¢ John D. Barnes ¢ Michael H. Harris ¢ Robert C. Hoffman ¢ Andrew L. Kilby Jr. ¢ Gary L. Mills ¢ Craig M. Newton *
Phillip B. Renfrow ¢ Roger D. Brown ¢ Robert A. Burgin ¢ Mark T. Davenport ¢ David W. Doar ¢ Edgar M. Geddie Jr. * William R. Guffey ¢ James N. Hill ¢ Jerry B.
Latvala ¢ John B. McClintock ¢ John A. Mitchell IIT ¢ Michael W. Mydlow e Elizabeth G. Page ¢ Richard R. Palmer ¢ Charles H. Peterson ¢ Jimmy D. Pippin
Lance S. Read ¢ Walter R. Russell ® Thomas M. Toms II ¢ Donald W. Weaver III ¢ James G. Wilson ¢ Russell P. Kesler ¢ Bobby G. Davis ¢ David L. Stout Sr. * Robert
J. Girard Jr. * Edward L. Chambers Jr. ® Robert A. Clare ¢ John C. Clark ¢ Michael T. Crotty ¢ Larry W. Ellis ¢ Shawn M. Ervin ¢ Keith C. Felton ¢ Robert W. Fulk
Gerald W. Gibson Jr. * Edmond A. Grigg Jr. * Victor B. Hamrick ¢ Lawrence W. Laxton Jr. ¢ Joseph C. McAlexander III * Leonard C. McRee ¢ Jeffrey M. Melzak e
Carroll D. Merrell ¢ Richard D. Moore Jr. ¢ Jeffrey T. Oakes ¢ Jennifer B. Ogburn ¢ Henly H. Patton Jr. ¢ David W. Preo Jr. * Richard K. Queen e Jeffrey L. Richardson
¢ Donald G. Strickland ¢ James A. Tevepaugh Jr. * Donald R. Tomlin ¢ Clyde W. Moore * George O. White II ¢ William T. Hardy ¢ Christopher M. Myers ¢ M D.
MacCallum Jr. * Ronnie L. Davis * William C. Hall ¢ Caldwell A. Holbrook Jr. * Eduardo Martinez ¢ Frank H. McDougall ¢ Gregg S. Schmidtke e Victor A. Jones Sr.
¢ Thomas E. Twiggs ¢ David T. Sidbury ¢ Boyce J. Sherrill IT
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Corporate and foundation contributors

3M Corporation ¢ ABB Inc. ¢ ABE Utilities Inc. ¢ Accident Reconstruction Analysis Inc. ¢ Advanced Material Sciences Inc. ¢ Albemarle Corporation e
Alcoa Inc. * American Nuclear Society ¢ Analog Devices Inc. ¢ Analytrix LLC ¢ Areva NP Inc. * ArrayXpress Inc. ¢ Ashland Construction Co ¢ Association
for Computing Machinery Inc. ¢ ATI Allvac ¢ Atlantic Coast Toyotalift ¢ Atlas Engineering Inc. ¢ ATM USA LLC ¢ Avion Inc. ¢ Barton Mines Company
LLC ¢ Beam Construction Company Inc. ¢ Bechtel Foundation ¢ Biogen Idec Inc. ¢ BP Corporation North America ¢ Brassfield & Gorrie LLC ¢ Brown
& Caldwell ¢ BSH Home Appliances Corporation ¢ Burroughs Wellcome Fund ¢ Cadence Design Systems Inc. ¢ Camp Dresser & McKee Inc. ¢ Carolina
Systems Builders Association ¢ Carter & Burgess ¢ Cary Oil Foundation Inc. ¢ Caterpillar Foundation ¢ Caterpillar Incorporated ¢ CDM ¢ CFMA Triangle
Chapter ¢ Cherokee Investment Partners LLC ¢ Ciclon Semiconductor Device Company ¢ Cirrus Design Corporation ¢ Cisco Systems ¢ Clancy & Theys
Construction Company ¢ Commercial Site Design PLLC ¢ Computer Service Partners ¢ Concert Technology Corporation ¢ Corvid TechnologiesInc. ¢ Cree
Inc. * Crispin Corporation ¢ CSX Corporation ¢ D.H. Griffin Construction Co LLC ¢ DataWatt Solutions Inc. ¢ Dean S. Edmonds Foundation ¢ Dewberry
& Davis Inc. * Dow Chemical Foundation ¢ Duke Energy Foundation e E I Du Pont De Nemours & Co ¢ Earth Tech e Eastman Chemical Co Foundation
Inc. ¢ Eastman Chemical Company ¢ Egyptian Cultural & Educational Bureau ¢ EMC Corporation ¢ Endo Pace LLC ¢ Engineers’ Council of NCSU ¢ Eno
Rivers Labs LLC ¢ Epic Games Inc. ¢ Eugene & Wiletta Denton Family Fdn ¢ Exxon Mobil Corporation ¢ Fenwick Foundation e Fidelity Charitable Gift
Fund e Field2Base Inc. ¢ Flatiron Constructors Inc. * FN Thompson Company ¢ Forshaw DistributionInc. ¢ Foundation for The Carolinas ¢ Fuji Silysia
Chemical Ltd ¢ Fujitsu Transaction Solutions ¢ G.N. Richardson & Associates Inc. * GE Foundation ¢ General Contractors Association ¢ Georgia-Pacific ¢
Geotechnologies Inc. PA ¢ GKN Driveline North Americalnc. ¢ GlaxoSmithKline ¢ Global
Solutions ¢ Goodrich Corporation ¢ Graphic Horizons ¢ Green Level Engineering Inc. *
Guilford Mills Incorporated ¢ H. W. Lochner Inc. ¢ Haywood Foundation ¢ Hazen and
Sawyer PC. ¢ HDR Engineering Inc. ¢ Hickman The Leading Edge ¢ HNTB Corporation
¢ Hobbs Upchurch & Associates PA ¢ HOMS LLC ¢ HTL Inc. ¢ Hutton & Company Inc.
e IBM International Foundation ¢ IL Long Construction Co Inc. ¢ Integrated Industrial
Information Inc. ¢ Intel Corporation e International Business Machines Corp ¢ ISSA
Raleigh Activity Fund e Itron Inc. ¢ James A. Comstock Trust ¢ John Deere C & CE e John
Deere Foundation ¢ John Simmons Co Ltd ¢ Joyce Engineeringlnc. ¢ Kaydos-Daniels
Engineers PLLC ¢ KCI Technologies Inc. ¢ Kimberly-Clark Worldwide Inc. ¢ Kimley-Horn
& Associates Inc. ¢ KO & Associates P C * Lackey Medical Associates ¢ Lakes Community
Development Co Inc. ¢ Landmark Builders of the Triad ¢ Lord Corporation ¢ Lucent
Technologies * Magneti Marelli USA Inc. ¢ Massachusetts Institute of Technology e
Mayview Convalescent Home Inc. ¢ Memscap Inc. ¢ Mentor Graphics Foundation e
Microelectronics Center of NC ¢ Microsoft Corporation ¢ Mitsubishi Electric Finance
America Inc. ¢ Mulkey Engineers & Consultants * n software ¢ Nalco Company °
National Starch & Chemical Fdn Inc. ¢ NC Chapter American Public Works Assoc ¢
NC Chapter of SIM ¢ NC Department of Transportation ¢ NC Electric Membership
Corporation ¢ NC Home Builders Association ¢ NC Licensing Board ¢ NC State ACM/AITP
¢ NC State Board of Examiners ¢ Nelson Stud Welding ¢ Network Appliance ¢ Nomaco
Inc. ¢ Norfolk Southern Foundation ¢ Nortel Networks * Northrop Grumman Electronic
Systems ¢ Nucor Plate Mill ® Nucor Steel ¢ O’Brien & Gere Engineers Inc. ¢ Organization
For Technology Assistance * Orobridge Inc. ¢ Petty Machine Company Inc. ¢ Philip Morris
USA Inc. ¢ Piedmont Coastal Section ¢ Pratt Family Foundation ¢ Procter & Gamble
Company * Progress Energy Foundation * Progress Energy Service Company LLC ¢ Proof
of Concept Inc. * R.A. Bryan Foundation Inc. * Red Hat Inc. ¢ RedPrairie Corporation ®
Romeo Guest Associates Inc. * Russell Family Foundation ¢ S&ME Inc. ¢ SAE Foundation
e Samm’s Umbrellas ¢ SAS Institute Incorporated ¢ Schlumberger ¢ SchoolDude.com
Inc. * Semiconductor Research Corp * Shaw Industries Group Inc. ¢ Sigma XI, Scientific
Research Society ¢ Sintef Materials & Chemistry ¢ SlickEdit Inc. ¢ SMD Software, Inc. ¢
Sony Ericsson Mobile Communications ¢ Square D Foundation ¢ SRC Education Alliance
e State of North Carolina ¢ Stearns & Wheler LLC e Steelfab Inc. ¢ Sunset Key Investment
¢ Tekelec ¢ TelWorx Communications Inc. ¢ Texas Instruments Incorporated * The Boeing
Company ¢ The John R. McAdams Company Inc. ¢ The Lemelson Foundation ¢ The Oak
Hill Fund ¢ The Oregon Community Fdn ¢ The Portland Cement Association ¢ The Tensar
Corporation ¢ Triangle Community Foundation Inc. ¢ Triangle Sport Cuts Inc. ¢ Troxler
Electronic Lab Inc. ¢ Turkington APV USA ¢ United Forming Inc. ¢ United Resource
Recovery Corporation ¢ University of Connecticut ¢ University of North Carolina ¢ UOP
LLC e URS Corporation ¢ Vanguard Charitable Endowment Program e Virginia Carolina
Structural ¢ W L Gore & Associates Inc. « WakeMed e Winston-Salem Foundation Inc. ¢
Withers & Ravenel Inc. ® Wyrick Robbins Yates & Ponton LLP
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Memorial gifts

Gifts to the NC State Engineering Foundation have been made in memory of the following individuals:
G. Ellis Carawan EE’65 ¢ Mark Brandon Davis MSE’05 ¢ J. D. Goins CEC’65 ¢ Brad Hatcher CSC’02 ¢ Dr. Donald C. Martin CHE’65 ¢ Neely E J. (Sy) Matthews
Francis Sean McGrath CE’89, ‘94 ¢ Cody Pilkington e Mark C. Roberts EE'92, CPE’97 ¢ Robert Andy Sepelak CE’00 ¢ Lynn Sherron

Tributes

Gifts to the NC State Engineering Foundation have been made in honor of the following individuals:
Frank C. Abrams BAE’66, ‘69 ¢ Mrs. Neil Eakins ¢ E. O. Ferrell IIl EE'66 ¢ William Brackett Glass ¢ Joyce Hatch e Christopher J. Tector CSC’'91 ¢ Jim and Sydney
Whitfield

Estate gifts

Gifts or bequests have been made to the NC State Engineering Foundation from the estates of the following individuals:
H. Carlisle Booth MAE’33 ¢ Roland and Aileen Leon

Endowments

An endowment is created through the establishment of a permanent fund that is invested and managed. A portion of annual
income generated is used to carry out the donor’s designated purpose. Income earned in excess of the annual amount spent
is added back into the endowment so that it continues to grow and maintain its purchasing power for future generations.
The following permanent endowments benefit the College of Engineering at NC State.

ENDOWED SCHOLARSHIPS AND FELLOWSHIPS

(Scholarships unless otherwise indicated) W.E Aldridge/High Point Sprinkler Inc. ¢ Ernest James and Ethel Hudgins Angelo Memorial ¢ ARAI/Charles R. Manning
¢ Dr. William W. Austin ¢ James Bagwell ¢ Robert M. Barefoot ¢ Richard and Sarah Bean ¢ John K. Beasley ¢ Donald L. Bitzer Creative Award ¢ George H. Blessis
Memorial ¢ H. Carlisle and Frankie C. Booth ¢ John A. Boren Merit ¢ Larry A. and Beth L. Bowman/Ben Franklin ¢ C.R. Bramer ¢ Otto Branscomb Memorial/
Ben Franklin ¢ John C. Brantley IV Memorial ¢ Harry M. Bremer ¢ Sarah L. Browning ¢ R.A. Bryan Foundation ¢ William N. Bullock ¢ Carolina Tractor and
Equipment Company ¢ Robert and Elizabeth White Carson ¢ L.W. Cartwright Memorial ¢ William M. Cates ¢ Michael B. Christie ¢ E.I. Clancy * Worley “H” and
Callie Anne Clark ¢ William E. Clark Memorial ¢ Maurice and Sophie Clayton ¢ C.H. Cline Jr. * Norvin A. Clontz/Milliken Fellowship e Elizabeth B. Cockrell ¢
Dr. Joseph S. Colson ¢ John Estes Conway Memorial ¢ 1. Tunis and Bernardina B. Corbell ¢ Arthur Glenn Corpening ¢ Jack L. and Bonnie E Covington Memorial
¢ Richard Lee Craig Memorial ¢ W.C. “Billy” Creel Memorial * Dan Culp ¢ Everette B. Curlee ¢ Curtiss Wright Centennial of Flight ¢ Josephus Daniels ¢ Harry
G. Davis Memorial ¢ J. Minor Davis/Ben Franklin ¢ William R. and Wilma K. Deal ¢ Eugene C. Denton ¢ Kenneth P. Dixon ¢ Jesse S. Doolittle ¢ Mrs. L.P. Doshi ¢
Hugh M. Duncan e Virginia Stuart Easter Memorial ¢ Thomas Elleman ¢ William R. Edwards ¢ Salah E. Elmaghraby Fellowship ¢ Engineers’ Council of NC State
University ¢ Eskridge and Long in Memory of Herbert Gibson e Clifton E Eubanks ¢ E.O. Ferrell Family ¢ James K. Ferrell Fellowship ¢ Edward P, Fitts ¢ Jane
Leigh Furr Memorial ¢ Garwood Family ¢ Glenn Elliot Futrell ¢ Allen E and Beverly

J. Gant ¢ Barry W. Gardner/Shelco, Inc. ¢ J.D. Goins Memorial ¢ William Jackson NC STATE ENGINEERING FOUNDATION INC.
Goodrum ¢ GRASP ¢ William H. and Tipton H. Gray ¢ Robert Gross/Lockheed TOTAL ASSETS (Fair Value)

¢ Harrington Family e David Page Harris Sr. * Joyce Hatch e Brad E. Hatcher

Memorial ¢ John R. and Ann C. Hauser ¢ Thomas E. and Lyda C. Haynes e Oliver 60
G. Haywood e Llewellyn Hewett Jr. ® William E. and Carol L. Highfill ¢ Harry B.

Hoffman Memorial ¢ Louis B. Hoffman ¢ Hank G. Hoomani ¢ Philip R. Jackson 50 49.1
¢ Alfred E. Jenkins Memorial ¢ Pete Jenkins ¢ Berry G. Jr. and Glenda D. Jenkins 44.8

¢ James M. and Laura B. Johnson ¢ Richard R. Johnson/ASME e Andrew Blaine

41.6

40 892 5., 379 376

Johnston Memorial ¢ Richard M. Jones ¢ Robin Barker Jones Memorial ¢ Mark
Paul Kavanaugh Memorial ¢ Charles W. Kelly/Raleigh ISSA ¢ James Fredrick Kelly
e J. Phillip and Gloria K. Kennett ¢ Richard Bennet Knight ¢ Ann Conner Kraynik
Memorial ¢ Charles D. and Patricia D. Lamb ¢ Dwain and Gayle Lanier ¢ Roland
and Aileen Leon ¢ Michael and Olga Liss Memorial ¢ Charles Kenneth Little o
Lockheed Martin ¢ L.A. Mahler ¢ C.C. Mangum ¢ Donald C. Martin in CHE e 10
Donald C. and Doris J. Martin in Computer Science ¢ Thomas Jackson Martin

301 259

20

Dollars in Millions

Jr. * Nino and Judy Masnari ¢ Materials Science and Engineering Leadership *
Sidney E Mauney e Mr. and Mrs. John T. McCarter Sr. * Red McCuen Furniture 97 '8 99 '00 'O1 02 '03 '04  '05 06
¢ McDonald-Kleinstreuer Fellowship ¢ Sean McGrath Geotechnical Fellowship e Fiscal Years (years ended June 30)
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UNRESTRICTED GIVING TO THE COLLEGE OF ENGINEERING Grover C. McNair Sr. ¢ Robert E. and Peggy S. Meares ¢ Arthur J. Meier ¢ Charles
S. Mitchell ¢ Amelia N. Mitta Memorial ¢ Forest O. Jr. and Sandra Mixon/BS&T
Friends e Forest O. Jr. and Sandra Mixon/RTI e Jule Modlin Jr. ¢ Mulkey/General
Hugh Shelton Leadership ¢ W. Grigg Mullen ¢ Henry C. Murphy III Memorial e
$1,200,000 Raymond L. Murray Nuclear Engineering ¢ Hugh C. Murrill Memorial ¢ Edgar B.

Nichols Jr. and Sr. ¢ Brock M. Nicholson ¢ North Carolina Electric Membership

$1,000,000 Corporation ¢ Russ O'Dell ¢ Francis P O'Dell Fellowship ¢ Hayne Palmour III ¢

Frank T. Pankotay Memorial ¢ Martin W. Parcel Memorial ¢ David W. and Anne
$800,000 B. Pearsall ¢ Eric Paul Pearson ¢ Johnnie L. Pearson ¢ Thomas D. and Tressa L.
Pearson ¢ Charles R. and Freda Y. Pendred Memorial ¢ Ronald G. Pendred ¢ Larry
$600,000 K. Petty/Ben Franklin e Phoenix Family ¢ Richard L. Porter Memorial ¢ James
A. Powell ¢ Powers Manufacturing ¢ Pratt Family * Procter & Gamble Company
$400,000 ¢ Professional Construction Estimators Association, Inc./Kyle Cave Memorial *
Progress Energy ¢ Verna S. Ramsey * Joe W. Reese * C. Robert and Joan Rhodes/
Ben Franklin e Frances “Billie” Richardson ¢ Mark C. Roberts Memorial ¢ B.D.

and Patricia Rodgers ¢ D. Edwin Rose/Shelco, Inc. ¢ R.N. Rouse & Company *

$200,000

$0 James T. Ryan Memorial ¢ Eugene C. and Winifred Sakshaug ¢ Norman G. and

2001 2001 2003 2004 2005 Sylvia L. Samet ¢ SAS Institute ¢ Ed Scott ¢ William deRosset Scott III Memorial

¢ Nicholas E. and Sandra B. Scronce ¢ E. Chester Seewald ¢ Shelco, Inc. ¢ Andy

Sepelak Memorial ¢ Joseph H. and Mary S. Sherrill ¢ G.H. and Ruth Singleton ¢ Charles Smallwood Fellowship ¢ Clarence M. Smith Jr. ¢ Drexel “Rex” K. Smith

Jr./Ben Franklin ¢ Early C. Smith ¢ Henry B. and Virginia T. Smith ¢ Ron E. Smith Jr. ¢ Theresa Mooney Snyder ¢ Dr. Hans H. Stadelmaier ¢ Dr. Vivian T. Stannett

Memorial Fellowship ¢ Steelfab, Inc. ® Paul M. Stephens ¢ William D. Stevenson Jr. ¢ Katharine Stinson ¢ Dr. Robert E Stoops ¢ Square D ¢ Hubbard and Mable

Sullivan ¢ Raymond S. Talton ¢ Henry C. and Nancy A. Thomas ¢ Richard Greenwood Thomas ¢ James Wayne and Mozelle Rose Thompson Memorial ¢ Frederick

J. Tischer « UNCA/NCSU 2+2 ¢ L.L.Vaughn ¢ Ed Vick Fellowship by Kimley-Horn Assoc. * Herbert B. Walker ¢ M. George Wayburn ¢ Louis S. Whatley ¢ Edwin L.

Welch Sr. Memorial ¢ Lin Wiggins Memorial ¢ Harold B. Williamson Memorial ¢ Charles T. Wilson Sr. ¢ Simon Brown Woolard ¢ Louis E. Wooten Memorial ¢ J.W.
“Willie” York e Frank C. Ziglar Jr. Fellowship

ENDOWED PROFESSORSHIPS

NC State Engineering Foundation Inc.

Alcoa Foundation Professorship ¢ Celanese Acetate Professorship ¢ Walter Clark Professorship ¢ Camille and Henry Dreyfus Foundation Professorship ¢ Henry
A. Foscue Professorship ¢ INVISTA Professorship ¢ William R. Kenan Jr. Research Professorship ¢ Lampe Electrical and Computer Engineering Professorship e
R. A. and Mildred Lancaster Professorship ¢ R.J. Reynolds Professorship ¢ James T. Ryan Professorship

NC State University

A. Doug Allison Professorship ¢ Civil Engineering Distinguished Professorship Worley H. Clark Professorship ¢ E.I. Clancy Professorship ¢ Dopaco, Inc.
Professorship ¢ Dean E Duncan Professorship ¢ John. C.C. Fan Professorship ¢ Edward P. Fitts Industrial Engineering Professorship ¢ Edward P. Fitts Industrial
and Systems Engineering Professorship ¢ Kobe Steel Ltd. Professorship ¢ McPherson Family Professorship ¢ Progress Energy Professorship e SAS Institute
Distinguished Professorship ¢ Zan Prevost Smith Professorship in Mechanical Engineering ¢ Edward I. Weisiger Professorship ¢ Edgar S. Woolard Professorship

GENERAL ENDOWMENTS

Clifton A. Anderson Teaching Award ¢ CEEF/IBM/Martin ¢ Celanese Acetate Academic Excellence ¢ COE Entrepreneurs’ Program — Barnes ¢ COE Entrepreneurs’
Program — Harry ¢ COE Entrepreneurs’ Program —Wingo ¢ COE Faculty Development ¢ Computer Science Enhancement ¢ Covington Enhancement Fund © S.
Frank and Doris Culberson Academic Enhancement in CHE ¢ Tom and Mimi Cunningham Academic Leadership ¢ Dr. Joseph W. David ¢ Dean Ralph Fadum e
James E. and Lois C. Deas ¢ Delta Airport Consultants ¢ Diversity in Computer Science ¢ ECE Memorial Library ¢ Excellence in Undergraduate Computer Science
Education e Fairchild Extension Awards ¢ Goodrich Faculty Research Award e Bill Horn Faculty Development ¢ E Neal Hunter ¢ W. Eugene Hunter Academic ¢
IBM Faculty ¢ Janus Development Group ¢ Berry G. Jr. and Glenda D. Jenkins ¢ J.A. Jones Construction Program ¢ William R. Kenan Jr. CHE Research e J. Harold
Lampe Engineering Excellence ¢ William Lane ECE Outstanding Teacher Award e Lattice Academic Enhancement for CE ¢ Lattice Academic Enhancement for MSE
e HenryV. Liles Jr. ¢ MAE General ¢ H. Rooney Malcom ¢ William R. Mann ¢ Charles R. Manning Enhancement ¢ Manning/Blanchard ¢ Walker Martin ¢ William
E Morris Family ¢ NC State Engineering Foundation Academic Enhancement ¢ North Carolina Licensing Board for General Contractors ¢ A.P. Norwood Chapter of
Chi Epsilon e Nuclear Engineering Academic Excellence ¢ Pathway to the Future — CSC ¢ Boris B. Petroff ¢ Phoenix Summer Outreach ¢ Progress Energy Dean’s
Fund e Progress Energy Fellow ¢ Kemp Reese and Edna Reese ¢ James M. Robinson Jr. * B.D. Rodgers * Henry M. Shaw Lectures ¢ Albert and Alice Shih ¢ Fumio
Shimura Material Science and Engineering Academic Enhancement ¢ Student Award and Activities ¢ Dr. K.C. Tai Memorial ¢ Wachovia Fund for Excellence ¢
Grace Tanigawa Traynor Memorial ¢ William E Troxler Design Center Support ¢ William E Troxler Enhancement Fund ¢ Hannibal G. Warren Memorial ¢ John K.
Whitfield Memorial ¢ Rex T. Willard Academic Leadership ¢ C.T. Wilson Construction AGC Student Chapter ¢ Edgar S. Woolard Dean’s Discretionary ¢ Robert G.
Wright Transportation Engineering
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John McCarter’s vision — moving the college forward

When John T. McCarter (NE '73) became president of the
NC State Engineering Foundation Inc. (NCSEF) Board

of Directors in 2004, his vision was to continue moving

the College of Engineering and the board forward in the
restructuring effort begun under the leadership of Robert
G. Wright, the previous president of the board. McCarter’s
job over the past two years has been to take that restructur-
ing initiative to the next level.

McCarter, who is the former president and region executive
of General Electric Power Systems Sales — Europe, brought
to the NCSEF board years of experience serving on the
boards of both charitable and professional organizations,
including the Center for the Disabled, United Cerebral
Palsy, the Association of American Chambers of Commerce
of Latin America and the Council of the Americas. His life-
long career with General Electric gave him a unique per-
spective on how organizations function, making him

a highly qualified leader during the restructuring.

As president, McCarter provided strong leadership for the
legislative initiative to secure full funding of Engineering
Building ITI, which is critical for the planned College of
Engineering move to Centennial Campus. McCarter has
helped redefine the purpose and goals and objectives for
the board and its five individual working committees.
Following the reorganization effort begun under the lead-
ership of Wright, McCarter has helped streamline the role
of the executive committee and appoint the new leaders
for the five working committees.

In the wake of the highly publicized investment prob-
lems of several major corporations and in the spirit of
reform and transparency among nonprofit organizations,
McCarter provided important direction in developing

a code of ethics and a conflict of interest policy in the
bylaws of the board. The board enthusiastically
embraced this effort.

A loyal alumnus, McCarter has served on the NCSEF Board
of Directors since 1993. His longtime commitment to

NC State University and the College of Engineering is evident.
During his four terms on the board, he has served on the finance
committee; the nominations, orientation and recognition com-
mittee; and the college relations committee (formerly the mar-
keting committee). He was also instrumental in the realization
of the $500,000 gift from the GE Foundation to support the
RAMP-UP program in the college.

Active at both the college and
university levels, McCarter has
served on NC State University’s
External Advisory Board for
International Programs and was
GE’s executive liaison to NC
State. In 1997 he endowed the
Mr. and Mrs. John T. McCarter
Sr. Scholarship. Named in honor
of his parents, the merit schol-
arship is awarded to students
enrolled in engineering. In 2003
he was awarded a Distinguished
Engineering Alumnus Award in
recognition of his accomplish- Jelhn T VisCara
ments. He is also in the process

of endowing the John T. McCarter

Jr. Enhancement Fund in nuclear engineering. The endowment
will provide much-needed unrestricted support for use by the
head of the Department of Nuclear Engineering.

“Simply put, John McCarter has been one of the key leaders in
the recent success of the foundation board of directors, both

as our president and as a major benefactor,” said Ben Hughes,
executive director of the NC State Engineering Foundation Inc.
“His vision as a generous donor is evident in his most recent gift
of vital unrestricted support to his home department.”

McCarter is a native of Philadelphia, Penn., and claims Hickory,
North Carolina, as his adopted hometown. He earned his
bachelor’s degree in nuclear engineering in 1973. The College of
Engineering and the NC State Engineering Foundation are grate-
ful for McCarter’s service as president of the Board of Directors.
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By the
y Numbers. ..

THE COLLEGE OF

Academic Programs/Students
e 18 bachelor’s, 17 master’s, 13 doctoral degree programs

e 15th “best under?raduate engineering degree program”
among public colleges of engineering whose highest degree is
a doctorate by US News & World Report

® Ranks among all US engineering colleges:
— 4th in the number of BS degrees awarded
— 6th in the total number of degrees
— 4th in BS degrees awarded to women
— 5th in BS degrees awarded to African Americans

e Largest college at NC State, with more than 7,000
students; enrollments typically include more than 5,500
undergraduates and 1,800 graduate on-campus students

e More than 50 percent of incoming freshmen are in the top
10 percent of their high school graduating class

e Annually more than 1,200 undergraduate and 500
graduate degrees awarded; graduation rate: 75.3%

e 170 distance education courses offered each year

e No. 1 Best Buy ranking for Online Master of Engineering
and Master of Civil Engineering degrees

e $3.3 million in scholarships/fellowships awarded
annually

e First to establish a nuclear engineering program; operated
the world’s first nuclear reactor used for teaching,
research and public service

e Annually engages in statewide outreach to more than
5,000 students and 500 teachers in K-12 programs,
supported by over $6 million in grants for science,
technology, and mathematics education; over 1,000 K-12
students attend College of Engineering summer camps
each year

Academic Departments

Biomedical Engineering

Chemical and Biomolecular Engineering

Civil, Construction, and Environmental Engineering
Computer Science

Electrical and Computer Engineering

Industrial and Systems Engineering

Materials Science and Engineering

Mechanical and Aerospace Engineering

Nuclear Engineering

Engineering Programs Affiliated with Other Colleges

e Biological and Agricultural Engineering

e Paper Science and Engineering (Wood and Paper Science)
e Textile Engineering (Textile Engineering, Chem. and Sci.)
Research

e Ranked 20th among public research colleges of
engineering by US News & World Report

e Ranked 17th in research expenditures and 14th in industry
support among all engineering colleges in the US

e Annual research expenditures exceed $95 million

e Over 20 centers, institutes, and labs, conducting research
in a broad range of engineering and computer science areas
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ENGINEERING

Faculty and Staff

e 930 faculty and staff, including 247 tenured / tenure-track
faculty members

e 11 faculty are members of the National Academy
of Engineering, and 77 have received Presidential
and National Science Foundation recognitions for
achievement, including 52 NSF Career Awards

Technology Transfer

e In 2005-06 the College filed 25 patent applications, was
granted 1 foreign and 20 US patents, and had 62 invention
disclosures and 1 copyright disclosure

Extension, Engagement, Economic Development

e The College of Engineering’s Industrial Extension Service
(IES) is the first industrial extension service established in
the nation (1955)

e Over the past five years, companies assisted by IES
reported $500 million in direct economic impact from IES
services, and in 2005-06 alone, IES helped retain or create
1,237 jobs across the state

Alumni
e Total living alumni: 47,218

e Total degrees awarded: 50,808 (38,559 bachelor’s and
12,249 graduate degrees)

Support
e Total budget: more than $175 million

e Total endowment: 287 endowments with a market value
of $62.3 million

e Total gifts and grants commitments: $42.3 million annually

e Achieve! Campaign totals for Engineering: $206.1 million
towards $225 million goal

e Edward P. Fitts gave $10 million to endow the Edward P.
Fitts Department of Industrial and Systems Engineering,
the first endowed academic department and largest
endowed gift to academics in tﬁe university’s history

Other

e The College of Engineering is moving its entire facilities
to Centennial Campus; Engineering Building II was
completed in 2005-06; and Engineering Building III has
received funding for construction

e The Engineering Career Fair at NC State is one of the
largest university career fairs in the nation

NC STATE

engineering

ACADEMICS « RESEARCH +« EXTENSION
Campus Box 7901 NC State University Raleigh, NC 27695



New professorship established by Clancy & Theys

Family with close ties to NC State honors their father with the E.l. Clancy Professorship

One way to grow the faculty and attract nationally recog-
nized professors is to pledge $1 million to create a pro-
fessorship, which is exactly what brothers Tim and Tick
Clancy did for the Department of Civil, Construction, and
Environmental Engineering. The E.I. Clancy Professorship
in Construction Management will be established using the
$1 million gift from the company and matching funds of
$500,000 to be provided by the Distinguished Professorship
Endowment Trust Fund once the pledge is fulfilled, bringing
the total value of the endowed professorship to $1.5 million.

The Clancy family has a long history of philanthropy in many
areas, but because their father attended State, the family
thought it was time to honor him by doing something in his
name for the department. Tim Clancy, president, and Tick
Clancy, executive vice president, noted that their father had
wanted to be an engineer from a very early age.

AN ASHEVILLE NATIVE, ERNEST I. CLANCY
(BSCE CONSTRUCTION OPTION ’38) WAS
ONE OF THE FIRST TO GRADUATE FROM THE
CONSTRUCTION PROGRAM AT NC STATE.

Clancy founded the company with his brother-in-law, J.C.
Theys, in 1948, so Tick said they would like to recognize him
with this gift as well.

An Asheville native, Ernest I. Clancy (BS '38 CE Construction
Option) was one of the first to graduate from the con-
struction program at NC State. He was also a Professional
Engineer and a registered surveyor. Prior to founding the
company, he worked during World War II in Alaska, super-
vising the construction of runways for the Civil Air Patrol.
A long history exists between Clancy & Theys and “State
College,” as Ernest Clancy called it. The company has had
numerous projects on the NC State campus, including
Winston Hall and Engineering Building II. Its employees
have come to campus many times to give seminars and

lectures. In 1999 Ernest Clancy established a scholarship
endowment in the department, to which the company has
since contributed.

“Our goal with this professorship is to attract more students
to the department, so if this endowment adds one faculty
member, that would be great,” said Tim Clancy. He noted
that they employ more graduates from NC State than from
any other university, and that one reason construction in
NC is so strong is the education offered by the Department
of Civil, Construction, and Environmental Engineering at
NC State.

E.l. Clancy
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NC State
celebrates
dedication of
Engineering
Building Il on
Centennial Campus

The College of Engineering at North Carolina State University
held a dedication ceremony to celebrate the occupation

of Engineering Building II (EBII) in April 28, 2006. The
completion of Engineering Building II is a landmark event

in the history of the College of Engineering at NC State.
Construction of EBII was made possible through the passing
of the NC Higher Education Bond Referendum in 2000 by the
citizens of North Carolina.

ENGINEERING BUILDING II REPRESENTS THE
SECOND PHASE OF THE PLAN TO MOVE THE
ENTIRE COLLEGE OF ENGINEERING TO
CENTENNIAL CAMPUS.
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Engineering Building Il
(Photo: Will Rowland)

The keynote speaker for the event was Robert “Bob” McGhee,
chairman and CEO of Progress Energy. Other speakers
included Wendell Murphy, chairman of the NC State
University Board of Trustees; Dr. James L. Oblinger, chancel-
lor of NC State University; and Dr. Nino A. Masnari, who was
then dean of the College of Engineering.

Following the ceremony, Progress Energy representatives
McGehee and Fred Day presented a check for $1.2 million to
Oblinger and Masnari. (See story next page.)

Engineering Building II represents the second phase of

the plan to move the College of Engineering to Centennial
Campus. The building, which houses the Department of
Electrical and Computer Engineering and the Department
of Computer Science, has 210,000 square feet of classroom,
laboratory and office space. The project cost $46.5 million.
Perkins & Will was the architect for the building, and Clancy
& Theys was the general contractor.

Currently in the planning stage is Engineering Building III
(EBIII), which will house the Department of Biomedical
Engineering and the Department of Mechanical and
Aerospace Engineering.

The event was hosted by the College of Engineering and the
NC State Engineering Foundation Inc. Sponsors of the dedi-
cation ceremony were Cisco Systems, EMC, IBM, Network
Appliance, Progress Energy, Red Hat and Tekelec. M



Progress Energy invests $1.2 million
in College of Engineering

The College of Engineering at North Carolina State University
has received $1.2 million from Progress Energy to support
initiatives within the College. The gift was announced at the
Engineering Building II dedication ceremony April 28, 2006.

“At NC State, we take great pride in building relationships and
partnerships across a broad spectrum of North Carolinians,
including the business community,” said Chancellor James L.
Oblinger. “Progress Energy’s continuing support of NC State
reflects a shared commitment to support for the state’s eco-
nomic development and the value of higher education. We
appreciate Progress Energy’s partnership and confidence in
NC State.”

Part of Achieve! The Campaign for NC State, the gift is the
largest given by Progress Energy to the college and will
support three endowments. Two of the endowments will be
dedicated to professorships, a top priority of the NC State
Achieve! campaign. Progress Energy is a Fortune 250 diversi-
fied energy company with more than 24,500 megawatts of
generation capacity and approximately 3 million customers
in the Carolinas and Florida.

“Progress Energy is proud to support North Carolina State
University’s College of Engineering with this gift,” said Bob
McGehee, chairman and CEO of Progress Energy. “NC State
is educating the employees of tomorrow who will

develop new technologies and environmental inno-

vations to power the future. Itisimportant

we make investments today that will educate

and grow the future workforce.”

Chancellor Oblinger (left) and
Dr. Nino Masnari (far right),
accept a check for $1.2 million
from Progress Energy repre-
sentatives Robert McGehee
and Fred Day. The funds will
support three endowments

in the College of Engineering.
(Photo: Becky Kirkland)

“Progress Energy is a long-standing and valued corporate
partner of the College of Engineering and NC State with a
strong recruitment relationship and a focus on the areas of
research and K-12 engineering outreach,” said Ben Hughes,
executive director of the NC State Engineering Foundation.

Progress Energy has demonstrated their continued interest
in engineering education at NC State through many decades.
In recognition of the generous support Progress Energy and
their employees have provided to the College of Engineering,
the bridge, terrace and conference rooms in Engineering
Building IT will bear Progress Energy’s name. Located on the
third floor of the new Engineering Building II, the Progress
Energy area includes two large conference rooms, a brick
terrace and the bridge that connects the two wings of the
building. ™
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Chairman of the NC State Engineering Foundation
Board of Directors John McCarter (left) presents
Ed Welch with a plaque recognizing his service as
a member of the Engineering Foundation Board of
Directors and long-standing loyalty to the College
of Engineering. (Photo: Becky Kirkland)

Duke Energy donates $135,000

Duke Energy, a loyal supporter of NC State University and
the College of Engineering, has awarded $175,500 to NC State
University. Of that amount, $135,000 is designated specifi-
cally to the College of Engineering for a variety of academic
and outreach programs, scholarships, departmental support,
event sponsorship and equipment updates.

Northrop Grumman gives $45K

As part of Achieve! The Campaign for NC State, Northrop
Grumman has donated $45,000 to support College of
Engineering senior design projects in computer science,
electrical and computer engineering, materials science
and engineering, and mechanical and aerospace engineer-
ing; scholarships; minority engineering programs, and the
University Career Center.

College honors Masnari
with naming of Gateway

The College of Engineering has named the
Centennial Campus gateway in honor of former
dean of engineering, Dr. Nino A. Masnari. Located
at the end of Oval Drive, the Nino A. Masnari
Engineering Gateway is the main entrance to

what will become the engineering building cluster
on Centennial Campus. The honor recognizes
Masnari’s 10 years as dean and “his many con-
tributions to educational and research program
development at North Carolina State University and
for vision and leadership in moving the College of
Engineering to Centennial Campus.”

The staff of the NC State Engineering Foundation

Inc. gather on the north balcony of Page Hall.
(Left to right) Stacy Zearing, Ken Tate, Joyce

Pollard, David Mainella, Gwen Bell, Russ O’Dell,
Ben Hughes and Martin Baucom. (Not pictured

is Wendy Cibils.) (Photo: Jenny Weston)
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About the Engineering Foundation

The NC State Engineering Foundation Inc. (NCSEF) was organized in 1944 as the North Carolina Engineering Foundation Inc.

by area industrial and business leaders. The purpose of the Foundation was to form a tax-exempt, non-profit organization to
promote and receive monies to support the College of Engineering at North Carolina State University. The NCSEF is governed by
a 32-member Board of Directors, which oversees more than $50 million in assets. The Board, along with the Foundation staff, also
works to enhance the image and presence of NC State’s College of Engineering.

Still the primary recipient of private support for the College of Engineering, the NC State Engineering Foundation Inc. continues
the original mission developed by its founders and raised $31.3 million in support of the College of Engineering in fiscal year
2005-06.

Ben H. Hughes Francis P. (Russ) O'Dell Kenneth M. Tate
Executive Director Director of Development Director of Development
Development and College Relations Department of Chemical and Department of Computer Science
Biomolecular Engineerin

David Mainella & & Gwen H. Bell
Associate Executive Director Stacy Zearing Administrative Officer
of Development Director of Development .
Martin B Department of Civil, Construction, and ‘/’ﬁn‘?y _Clbll§ S

artin Baucom ' Environmental Engineering ministrative Secretary
Director of Corporate Relations and ifer Goodwi
Special Projects Jennifer Goodwin

Accounting Clerk

Show your support — make a gift to the College of Engineering

Your gift to the College of Engineering at North Carolina State University can support a variety of funds, programs and academic
endeavors. These many opportunities to give can be tailored to your needs and interests.

You are in control of how your contributions are allocated. Unrestricted gifts provide resources for a variety of funding priorities
in the college. Gifts to the College of Engineering can also be designated to specific departments, academic programs and other
funding opportunities.

Giving to the college is the best way to support scholarships, fellowships, professorships, academic programs, faculty research
and areas that are not supported with state funds. These gifts make a huge impact on all facets of university life.

The College of Engineering appreciates your interest in its giving programs. If you would like more information, you can visit our
website at www.engr.ncsu.edu.ncef or you can contact us:

NC State Engineering Foundation Inc.

230 Page Hall
Campus Box 7901
North Carolina State University
Raleigh, NC 27695-7901

Phone: (919) 515-7458 ¢ Toll Free: (866) 316-4057 * E-mail: engr-foundation@ncsu.edu

Thank you!

While space limitations allow listing only those donors who contribute $100 or more, we appreciate the support of all our alumni and friends. Every attempt has been made to ensure the accuracy of the information
presented in this report. However, we admit mistakes sometimes occur inadvertently. Please notify our office of any corrections you have. We welcome inquiries regarding your support of the College of Engineering
at NC State. This document was produced by the NC State Engineering Foundation Inc. and Engineering Communications. No state funds were used; 52,000 copies of this document were printed at a cost of $29,958,
or 57 cents per copy on recycled paper.  © 2006, © 2007

NC State University is an equal opportunity and affirmative action employer and is dedicated to equality of opportunity within its community. Accordingly, NC State University does not practice or condone dis-
crimination, in any form, against students, employees, or applicants on the grounds of race, color, national origin, religion, sex, sexual orientation, age, veteran status, or disability. NC State University commits itself
to positive action to secure equal opportunity regardless of those characteristics.
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Keep in Touch!
Win Free Tickets!

Motorsports helps teach math
and physics to K-12 students

GO PACK!

A new math and science curriculum that
appeals to young NASCAR enthusiasts has
been developed at NC State.

(Story on page 18.)

Visit the College of Engineering at North Carolina State University on the Web:

WwWWw.engr.ncsu.ec
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