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This past year has seen a number of landmark events for the College of Engineering at NC State
University. With the September 2005 kickoff of the university’s $1 billion fundraising campaign
— Achieve! The Campaign for NC State— came the announcement from alumnus Edward P.
Fitts (IE '61) of his pledge of $10 million to endow the Edward P. Fitts Department of Industrial
Engineering. This 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. We in the College are extremely grateful to Ed for this generous show of
alumnus loyalty, and we appreciate the example he has set for the campaign.

Our students have made a pledge of their own to the Achieve fundraiser. Because they held their most successful
Engineering Career Fair ever, the Engineers’ Council was able to increase their endowment to the college to $100,000 over
the next five years. The endowment will be used to provide scholarships for engineering undergraduate students. This
exceptional level of giving by our students demonstrates their strong sense of leadership and their consideration for those
who will follow them.

The College of Engineering is experiencing unprecedented growth. With two new buildings completed, the multiphase
relocation of the College of Engineering to Centennial Campus is well underway. Engineering Building I, which opened in
fall 2004, houses the departments of Chemical and Biomolecular Engineering and Materials Science and Engineering. In
fall 2005 the departments of Computer Science and Electrical and Computer Engineering moved to Engineering Building II
(EB1I), a 110,000 square-foot building.

The construction and occupation of three more buildings will complete the relocation of the college to Centennial Campus.
EB III, which will house the departments of Mechanical and Aerospace Engineering and Biomedical Engineering, has
received planning funding. EB IV and EBV are in the conceptual stage. When completed, EB IV will house the Edward P.
Fitts Department of Industrial Engineering and the college’s administrative offices. The departments of Nuclear Engineering
and Civil, Construction, and Environmental Engineering are scheduled to occupy EB V.

Another landmark event was the renaming of the Engineering Graduate Research Center as the Larry K. Monteith
Engineering Research Center. At the standing-room-only dedication ceremony in October 2005, friends, family members,
and colleagues gathered to see the building renamed to honor Larry, whose 41-year affiliation with NC State included
serving as Dean of Engineering for 11 years and Chancellor of the university for 9 years.

We hope you will enjoy this issue of Engineering Frontline, which highlights a small sampling of the biomedical research
conducted in the College of Engineering. This research crosses all of our engineering disciplines, and our faculty and
students work closely with engineers from other institutions as well as surgeons from medical facilities across the U.S. At
the center of this activity is our newest academic department, the joint Department of Biomedical Engineering colocated at
NC State University and the University of North Carolina at Chapel Hill.

We invite you to keep in touch with our activities throughout the year by visiting our website: www.engr.ncsu.edu.

— Nino A. Masnari
Dean, College of Engineering
Distinguished Professor of Electrical and Computer Engineering

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 updates appear 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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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.

(Image: Perkins and Will)

The Engineering Career Fair
has become so successful that the Engineers’
Council has pledged to increase their scholarship
endowment to $100,000 over the next five years.
(Photo: Jennifer Weston)

A scanning electron microscope
image shows the mosquito’s proboscis (left) and the
tip of the fascicle (right).

In the Cell Mechanics Laboratory
at NC State, Dr. Elizabeth Loboa’s research uses a
unique approach to create bone tissue from adult
stem cells. Unlike typical mechanical loading
research, which uses macrofluidics, Loboa and
her team in collaboration with Dr. Glenn Walker are
testing the use of microfluidic devices as a means
to apply fluid shear stress to human mesenchymal
stem cells (hMSCs). In addition Loboa’s team is
the first in the world to prove that palladin, a protein
associated with the actin cytoskeleton, is present in
mesenchymal stem cells — a breakthrough in hMSC
research. (Photo: Roger Winstead)
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Twenty years ago it was the combination of engineering and
medicine in the Research Triangle that attracted Dr. Troy
Nagle. UNC-Chapel Hill's graduate biomedical engineering
curriculum and NC State’s strong engineering college made
North Carolina the perfect place for Nagle’s research.

Twenty years later, after working with his colleagues to
establish a department of biomedical engineering, Nagle,
professor of electrical and computer engineering at NC State
and biomedical engineering at NC State and UNC-CH, was
named founding head of the joint Department of Biomedical
Engineering at NC State and UNC-CH in 2004.

“The synergy of the College of Engineering at NC State and
the School of Medicine at UNC-CH creates an environment
in which researchers can draw from various fields of expertise
to develop new approaches to finding solutions to medical
and health issues,” says Nagle. “The cooperation among the
faculties has already produced new processes and new tools
that will benefit everyone.”

Nagle points out that while the department is still in its
infancy, its reputation is growing as a leader in biomedical
research in North Carolina and across the nation. The new
department has attracted talented new faculty to the NC
State campus. The department also draws on the expertise of
existing engineering faculty at NC State. In addition, the NC
State researchers collaborate with researchers and doctors
from the UNC-CH School of Medicine.

“The unique partnership gives NC State’s engineers and
Chapel Hill’'s medical researchers an easy conduit for working
together to find novel approaches to meet medical challenges
and to advance biomedical knowledge in the 21st century,”
says Nagle. “This department will benefit us all.”

Edward P, Fitts has given $10
million to the Department of
Industrial Engineering at NC State
University. 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.

Fitts is the chief executive officer

of Dopaco, a Pennsylvania-based

global packaging company. A native of Littleton, he earned
his bachelor’s degree in industrial engineering from NC State
in 1961 and was named Distinguished Engineering Alumnus
in 2001.

A dedicated supporter, Fitts currently serves on the NC State
Engineering Foundation Board of Directors. He established
the Edward P. Fitts Scholarship in 1999, the Edward P. Fitts
Industrial Engineering Professorship in 2002 and gave an
unrestricted gift of $250,000 to the college in 2005. Through
this most recent gift, Fitts hopes to increase awareness
among fellow alumni, friends and the academic community
of the strengths of the internationally recognized program in
industrial engineering at NC State.

In honor of his dedication to the college, the department has
been named the Edward P. Fitts Department of Industrial
Engineering.

Two faculty members in the Department of Chemical and
Biomolecular Engineering have been elected to the National
Academy of Engineering (NAE): Dr. Carol K. Hall, Alcoa
Professor of Chemical and Biomolecular Engineering at NC
State, and Dr. Joseph M. DeSimone, the William R. Kenan,

Jr. Distinguished Professor of Chemistry at UNC-Chapel Hill
and Chemical Engineering at NC State.

— Study Shows Cell Phones and Driving Don’t Mix

Dr. David Kaber, associate professor of industrial engineer-
ing, and doctoral student Ruiqi Ma have studied the effects of
cell phone use and in-vehicle automation on driver situation
awareness performance.
www.engr.ncsu.edu/news/news_articles/cellphone.html

One-third of urban bridges in the US are structurally defi-
cient or functionally obsolete, but engineers at NC State are
working to make bridges stronger and safer, as well as reduce
costs and duration of repairs.
www.engr.ncsu.edu/news/news_articles/bridges.html

NC State worked very hard to make sure that the first floor
of Engineering II Building (EBII) was ready for classes in
time for the fall 2005 semester. EBII is the new home of
the Department of Computer Science and the Department
of Electrical and Computer Engineering. A dedication
ceremony is planned for April 28, 2006.

The Golden LEAF Foundation has awarded $5.4 million to
the College of Engineering as part of a $9.3 million Aerospace
Alliance Initiative to help businesses in North Carolina make
parts for the naval air depot at Cherry Point and the U.S.
Coast Guard air repair and service center in Elizabeth City.

With this grant, the College of Engineering will provide engi-
neering and manufacturing expertise, help businesses meet
government standards quickly and develop facilities for busi-
nesses to test new parts. The effort is being led by Dr. Jerome
J. Cuomo, Dr. Roger C. Sanwald and Dr. John S. Strenkowski,
all of the College of Engineering.



A new discovery and new process for stem cell research
IS aimed at helping people with skeletal defects

Coaxing stem cells to become bone tissue is one of many
potential applications of stem cell research that is being
explored around the world. At North Carolina State
University, Dr. Elizabeth Loboa’s research uses a unique
approach to create bone tissue from adult stem cells.

In the Cell Mechanics Laboratory at NC State, Loboa, assis-
tant professor of biomedical engineering, and her research
assistants use fluid shear stress applied to human mesenchy-
mal stem cells (hMSCs) that have been seeded into a poly-
meric scaffold to grow bone tissue. Mechanical loading, such
as applying fluid shear stress, is a key factor in functional
tissue engineering of bone. However, research on mechani-
cal loading using this method has typically focused on mac-
rofluidic devices. Loboa and her team, in collaboration with
Dr. Glenn Walker, an expert in microfluidics, are testing the
use of microfluidic devices as a means to apply fluid shear
stress to mesenchymal stem cells seeded in three-dimen-
sional (3D) scaffolds. Microfluidics could more easily enable
researchers to analyze multiple shear stresses simultaneously
by allowing them to compare data from parallel tests concur-
rently while lowering costs through reducing the amount of
media, scaffold material and the number of cells needed for
each shear stress experiment.

Their most recent research studied the effects of fluid shear
stresses on hMSCs seeded in three-dimensional (3D) poly-1-
lactic acid (PLLA) scaffolds in a flow perfusion microfluidic
chamber. They found that the cells were able to survive and
grow on the PLLA scaffold in the microfluidic device while
exposed to fluid shear stress. Results were presented at the
2005 Summer Bioengineering Conference held June 22-26 in
Vail, Colo.

The PLLA scaffolds were designed by Dr. Behnam
Pourdeyhimi, the William A. Klopman Distinguished
Endowed Chaired Professor and associate dean for industry
research and extension for the College of Textiles at NC State.
The scaffolds provide a biocompatible form for the cells to
adhere to during growth and provide mechanical stability
during the formation of new bone tissue.

“If mesenchymal stem cells can be harvested from the
patient and used to create replacement bone tissue, the
resulting replacement bone would be completely compatible

with the native bone, avoiding rejection and other issues such
as lack of autologous bone tissue for harvesting associated
with present-day bone tissue replacements,” said Loboa.

Loboa’s team also announced a breakthrough in hMSC
research at the conference. Her team is the first in the world
to prove that palladin, a protein associated with the actin
cytoskeleton, is present in mesenchymal stem cells. Since
palladin is important in cytoskeletal organization, the team
believes that this discovery could lead to clues about how
mechanical stimuli modulate hMSC differentiation into bone.

“Eventually this research could lead to the development

of a process to grow bone to replace damaged or lost bone
in patients with osteoporosis or other skeletal defects,”

said Loboa. “One of the problems with these degenerative
bone diseases is the loss of mobility. We hope that by giving
patients new bone that matches their native bone, we can
restore some of their mobility.”

The hMSCs used in Loboa’s lab are harvested from bone and
bone marrow from patients at UNC hospitals and from fat
tissue harvested during surgeries also performed by UNC
surgeons.



Pioneering research

uses osseointegration for
attaching prosthetic limb

George Bailey, a pet cat, was born without the lower half
of his hind legs. Instead of running and jumping with his
housemates, George Bailey pulled himself along on the
carpet. But thanks to industrial engi-
neers and veterinary
surgeons
at North
Carolina
State
University, George Bailey has
received a unique new leg and
foot designed to allow him to walk
— and even jump — around
the house.

Dr. Ola

Harrysson, assis-

tant professor of industrial

engineering, and students from his

biomodeling class designed a unique

prosthetic leg and foot for the cat with the help

of Dr. Denis Marcellin-Little, associate professor of
orthopedics at the College of Veterinary Medicine at NC State.

Traditional prosthetic limbs are not a reasonable solution

for cats since they are sensitive about having things attached
to them. So Harrysson and Marcellin-Little decided to try a
groundbreaking new approach creating an artificial limb that
would be permanently attached to the bone in the cat’s leg.
The research pioneers the use of osseointegration in develop-
ing usable prosthetic limbs for animals. Osseointegration

creates a stronger, permanent prosthetic limb that is attached
to the bone by inserting an anchor into the bone and encour-
aging the bone tissue to grow into the biocompatible metal.

“There were many design challenges from an engineer-
ing standpoint,” said Harrysson. “The bones of the cat’s leg
are very small and can easily break. We had to test several
designs on the models before finding the best fit.”

Harrrysson used rapid prototyping technology that can
create a 3-dimensional model from CT scans to first build
models of George Bailey’s deformed limbs. Using the models,
he designed a prosthetic limb with a long titanium nail
that was small enough to be inserted into the cat’s
tiny tibia and secured with four tiny tita-
nium screws. A cuff of porous tan-
talum attached at the base of
the nail allows the bone
tissue to adhere to and
grow into the pros-
thetic, making it
stronger and permanent.
A titanium post protrudes
from the skin covering the bone and
cuff, and the flexible prosthetic leg and foot

can be attached to the post. The final prosthetic was made
by the Department of Industrial Engineering at NC State and
BioMedtrix, a biomedical company with the capability of
creating the porous tantalum cuff that is needed for the bone
tissue to integrate with the prosthetic.

In a first-of-its-kind surgery on March 22, 2005, Marcellin-
Little inserted the nail into George Bailey’s femur and pulled
the skin over the tantalum cuff. Following surgery, a wine
cork was used to cover the titanium post below the surgery
site to prevent the cat from snagging it on carpet.

“Designing the foot presented another challenge,” said
Harrysson. “We needed lightweight, strong and flexible
material to fabricate the foot. In human prosthetics carbon
fiber is used, but scaled down to the small cat foot, it proved
too stiff.”

Harrysson and his students tested several designs for the foot
and finally settled on one made of spring steel covered with
rubber for traction. The final foot design closely replicated
the weight bearing and spring action of a cat’s foot and leg.

Just weeks after his surgery, even before the artificial foot was
attached, George Bailey was able to run and play.

Harrysson has worked with Dr. Marcellin-Little on many
bone modeling projects that have benefitted pets with defor-
mities. Recently, he has begun work on modeling soft tissue
to aid surgeons and modeling sinuses to help Duke research-
ers develop nasal delivery pharmaceuticals. In
addition he is working with Dr. Elizabeith Loboa,
assistant professor of biomedical engineering at
NC State, to find ways to repair structural defects,
called voids, in the skulls of small children.



Lab-on-a-chip technology
will revolutionize lab testing

Even in a world that seems obsessed with the miniaturiza-
tion of everything from computers to cellphones, the idea of
shrinking a laboratory to the size of a chip seems a little too
much like science fiction. But in the Tiny Biotools Laboratory
at North Carolina State University, Dr. Glenn Walker, assistant
professor of biomedical engineering, is making it a reality. An
expert in microfluidics, he has developed lab-on-a-chip (LOC)
technology that will revolutionize laboratory testing.

In his office Walker opens a glass dish that sits on his desk;
itis about the size of the palm of his hand. Inside is a small
glass slide with an even smaller chip attached to it. Tiny hoses
protrude from the top of the chip like thin spaghetti. Walker
holds up a 96-well tray typically used in laboratories for
running multiple tests. “This,” he says, gesturing to the chip,
“replaces this,” gesturing to the tray. “We can run the same
tests on this small chip. And we've found that when we use
the microfluid technology, the results are more accurate,” he
adds.

Walker’s recent work has focused on creating microfluidic
versions of high throughput screening systems for toxicity
assays, but the technology can be applied to many other labo-
ratory tests, allowing researchers and technicians to conduct
many times more tests and experiments simultaneously while
reducing the volume of chemicals needed by 99 percent.

According to Walker, there are several advantages to LOC
technology. Fluids at the microscale have unique properties
that allow them to perform unique functions. For example,
surface tension can be used to guide fluid flow. This phe-
nomenon can be used to create “virtual walls,” as others in
the field have demonstrated. Imagine a pipe with water in it,
and then take away the walls of the pipe. The water will not
spill out, but will keep flowing like it is in the pipe — this is the
power of microfluidics. And the behavior of the fluids is more
predictable, making results from biological and chemical
experiments accurate.

When testing a drug on cells in a traditional lab, scientists
need enough medium and sample to fill several vials to run
just a few tests. But using LOC technology, researchers can
run multiple tests with just a fraction of the sample and
medium. For example, one test of five concentrations of a
chemical on cells would traditionally require tens of thou-
sands of cells with a few milliliters of chemicals diluted by
hand into different concentrations. The LOC technology
will allow a researcher to run the test using a few hundred
cells and a few microliters of chemicals. And the LOC can be
designed to automatically make hundreds of different chemi-
cal concentrations. The reduced cost and greater accuracy

make this technology the next revolution in drug testing and
research.

The chip component of the LOC is made from micromolded
polydimethylsiloxane (PDMS), which is bonded to a glass
slide. The micromolding process can be adapted to a wide
variety of plastics and is an attractive way for devices to be
mass-produced.

“These devices will change the way that toxicity assays are
performed,” says Walker. “It will make the process much less
expensive, more efficient and more accurate.”



—ngineers’ device to

reduce pain In heart
surgery patients

Stainless Steel Gear
Racks with Internally
Routed Signal Wires

Each year, more than 700,000 Americans undergo open-
heart surgery. In addition to the many risks associated with
this procedure, it can result in post-operative pain lasting
for months or even years. A primary cause of this pain is
opening the ribcage for access to the heart.

Pivoting Stainless Steel Enclosed Gear and
Blades with Bonded Pawl Mechanisms
Strain Gages

Constant-Stress Frame

8-Pin Bayonet Locking
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Researchers at North Carolina State University are working

to reduce post-operative pain associated with open-heart
surgery. Dr. Gregory Buckner, associate professor of mechan-
ical and aerospace engineering at NC State, and Nicholas
Jardine, undergraduate research assistant in biomedi-

cal engineering, are collaborating with surgeons from the
University of Chicago to develop a force-controlled retraction
device that can help doctors reduce post-surgical pain.

When doctors open the chest of a heart surgery patient,
they use a standard retractor with two steel blades to pry
the ribcage open either at the sternum or between the ribs.
The forces exerted by these blades can result in rib fractures,
nerve tissue damage or other trauma. The instrumented
retraction device designed by Buckner’s group features six
adjustable blades to help distribute the forces.

“Our design uses pivoting blades with embedded sensors to
measure retraction forces and give immediate feedback to
the surgeon,” said Buckner. “Our first prototype was tested
on cadavers at the University of Chicago. Results from these
trials led to design modifications in our second prototype.”

Dr. Gil Bolotin, a surgical specialist at the University of
Chicago, performed surgeries at NC State’s College of
Veterinary Medicine to compare the second-generation

prototype to a conventional retractor. The researchers found
that monitoring retraction forces during surgery resulted in
significantly lower forces on the ribcage. They also docu-
mented a reduction in rib fractures from five incidences with
conventional retraction to one incident with instrumented
retraction. Buckner reported these findings at the New Era
Cardiac Surgery Technology Conference held in Laguna
Niguel, Calif., in January 2005.

The research team has applied for a patent on the device
and recently received approval to conduct a 70-patient clini-
cal trial on human patients at the University of Chicago
Hospitals. They are awaiting funding from the National
Institutes of Health before starting the clinical trials.

“The results from our animal trials are encouraging, but we
still need to correlate reduced retraction forces to reduced
post-operative pain,” says Buckner. “We hope to document
this correlation through clinical trials.”



Engineers
create new
generation of
antimicrobial
textiles

Antimicrobial agents are not new to the marketplace. Our
stores are filled with antibacterial soaps and gels, and in

a post-9/11 world, wearable protection from biological
agents is in increasing demand. So far antimicrobial textile
production has used coatings that can wash away over time,
reducing the useful life of protective clothing.

At NC State University, nuclear and textile engineers have
joined forces with textile scientists from Egypt to create
textiles that have permanent antimicrobial properties.

Dr. Mohamed A. Bourham, professor of nuclear engineer-
ing, and Dr. Marian G. McCord, associate professor of textile
engineering, chemistry and science and biomedical engineer-
ing, are working with Professor Samiha Gawish and Ameera
Ramadan from the National Research Center in Cairo, Egypt,
to produce this new generation of antimicrobial textiles.

Using atmospheric plasma and glycidyl methacrylate (GMA),
a chemical catalyst, to open the molecular bonds of fibers,
the research team has been able to successfully attach anti-
microbial agents to the molecular structure of fibers, creating
a permanent bond between the fibers and the agent so that
washing and wearing do not reduce the efficacy.

Sponsored by the National Science Foundation (NSF) and the
US Department of State through the US Embassy in Egypt,
the project has potential for defense, homeland security and

healthcare applications. For example, a soldier or emergency
responder wearing clothing made of this special fabric could
be protected from biological agents. Other applications
include surgical scrubs and hospital bedding, which could
lead to reduced infection rates among patients.

The current coating process uses a chemical bath that creates

chemical soups, making it both costly and environmentally
unfriendly. But the new plasma-based process eliminates
chemical wastes, making it more environmentally sound.
And fabrics made of molecularly altered fibers would be
more economical for the end user since the properties are
permanent, meaning uniforms, sheets and other items would
not have to be replaced to maintain a high level of efficacy.
Keeping in mind that production cost and retooling would be
an issue for textile manufacturers, the researchers designed
their system so that it can be plugged into an existing produc-
tion line easily without interrupting the process.

Tests performed at US Department of Agriculture labora-
tories at NC State by Dr. Fred Breidt, associate professor of
microbiology/fermentation, and Dr. Doria Wafa, visiting
scientist in food science for the USDA, confirmed that the
fabric samples altered with chitosan, a naturally occurring
antimicrobial agent made from the shells of crabs and other
shellfish, were up to 90 percent effective against three com-
monly occurring microorganisms: Lactobacillus planterum,
E. coli and Staphyloccus aureus.

“This kind of cooperation between two countries is very
important,” says Bourham. “This can benefit the textile
industries in both countries.”

From stem cells to in vitro fertilization to transgenic mice,
cell microinjection is the first step that makes biomedical
research possible. Cell microinjection is the process of
selecting a single cell and injecting it with DNA material.

At present the process is a manual, time-consuming and
tedious process that can take technicians as much as a year
to learn. Itis one reason that biomedical research is so
expensive.

At NC State University, engineers are creating a new
system for cell microinjection that uses computer games
and robotics to semiautomate the process, reducing the
time and labor factors and increasing the accuracy and
efficiency, which will eventually lower the cost of the
genetically altered cells and transgenic mice.

Currently the microinjection process requires tech-
nicians to sit at a microscope attached to a micro-
manipulation system and manually maneuver a tiny
pipette to collect a single cell while maneuvering a
tiny needle to inject material into the cell. The risk
of error is high even for highly skilled technicians.

Dr. Edward Grant, professor of electrical and com-
puter engineering, biomedical engineering and
director of the Center for Robotics and Intelligent
Machines, and Leonardo Mattos, a doctoral student
in electrical and computer engineering, have created
an interactive computer interface linked to the micro-
manipulation system that treats the process like a
computer game, complete with joystick and onscreen
images. The researchers are using machine learning
techniques and experimental results to develop a
controller for the microinjection process that can be
used to train technicians more quickly by creating a
virtual environment for practicing techniques.

The semi-automation increases efficiency and accu-
racy since the computer can be programmed to correct
for human error. Using the joystick, a technician can

manipulate a cell with the pipette and inject it with mate-
rial without ever having to look through the microscope and
without having to spend months learning the skill.

“Eventually we plan to fully automate the process by having
users ‘teach’ the robot and computer,” said Grant. “Basically
we would be capturing the soul of the individual and putting
itin the robot.”

Dr. John Muth, assistant professor of electrical and computer
engineering at NC State, has helped with the project. Itisa

joint research project with Dr. Randy Thresher and Dr. Al Banes,

both from the UNC-Chapel Hill, through the joint Department
of Biomedical Engineering.



Mosquitoes inspire painless
blood collection method

M.K. Ramasubramanian

Diabetics may soon have the mosquito to thank for alleviat-
ing some of their pain.

Researchers at North Carolina State University are collaborat-
ing to study, then mechanically mimic, the blood-sucking
prowess of mosquitoes. Their ultimate goal is to design a
“synthetic mosquito” capable of drawing blood painlessly

— an especially attractive idea for the millions of diabet-

ics worldwide who must draw blood several times a day for
glucose monitoring.

Dr. M.K. Ramasubramanian, associate professor of mechani-
cal and aerospace engineering and the project’s principal
investigator, said he has long sympathized with diabetics and
has close friends who suffer from the disease. “It’s terrible,”
he said. “It ravages the body.” Development of a painless
blood collection method could also lessen the trauma for
newborns that require monitoring of a variety of different
constituents, such as bilirubin levels that signal jaundice.

18 NC State University College of Engineering

Ramasubramanian has joined forces with Dr. Jay Tu, profes-
sor of mechanical and aerospace engineering, who special-
izes in manufacturing processes, and Dr. Charles Apperson,
professor of entomology, who provides biological expertise
(and mosquitoes), to form what Ramasubramanian called a
perfect combination of researchers. The project recently was
approved for funding by the National Science Foundation.

The primary objective of the project is to study the specific
mechanics of drawing blood by a mosquito. This requires
the study of the material and structural characterization of
the parts of mosquito anatomy used to accomplish the task
— specifically, the proboscis and fascicle. The proboscis acts
as a sheath for the fascicle, the actual tube that punctures
the skin like a hypodermic needle. After a mosquito lands
and locates a place to feed, she (only females bite) lowers her
head to the skin’s surface, allowing the fascicle to enter the
tissue while the proboscis folds to the side.

Studying a slow motion video of mosquitoes feeding on a
student’s thumb, Ramasubramanian noted another detail.

“See the shaking it does? The mosquito is not just striking like
a shot at the doctor’s office; it’s gently wiggling the fascicle

to insert it into the skin. Pretty sophisticated behavior, actu-
ally” Wiggling dynamics — does the fascicle move in a circular
motion or just back and forth — might also be important to the
process. Also, how does the mosquito get the force to drive the
fascicle through the skin’s surface? Modeling of the behavior of
the fascicle, his graduate student, Vinay Swaminathan, has dis-
covered that the mosquito is using what is called a non-conser-
vative follower force application strategy by tilting the head to
prevent buckling and apply large forces in the process. In addi-
tion, the lateral and longitudinal vibration helps stabilize the
fascicle like that of the “Indian rope trick.” With these sophisti-
cated features, the mosquito is able to generate as much as 10
times the force required to statically buckle the fascicle.

“The material that makes up the fascicle is
amazing,” Ramasubramanian notes. “It’s like an
intricately woven and coated fabric that has both
strength and flexibility — a classic composite
structure.” (Photo: US Department of Agriculture)

It is well known that the fascicle bends once it is inside the
tissue, almost at a right angle, yet it maintains a hollow tube
approximately 30 micrometers in diameter (a micrometer

is one thousandth of a millimeter) that allows the blood to
travel through to the mosquito’s abdomen. Reproducing this
flexibility and small size, while maintaining structural integ-
rity during the insertion process and flow, is a critical part of
the project. Bending is necessary for easier access to capillar-
ies, but if the tube pinches to less than five micrometers, red
blood cells could get stuck inside.

Atomic force microscopy will help determine force deflec-
tion characteristics of the fascicle, or how much bending

it can take without breaking. Micro-tensile tests will allow
the determination of the properties of the fascicle struc-
ture as a composite. Graduate student Rob Gannnon is
working on developing the micro-tensile stage for biologi-
cal tissue testing. This information will in turn determine
the type of material they can use, whether steel, titanium
or something else entirely. “We will have to study novel
materials, then translate all our research findings into engi-
neering specifications in order to assemble a viable device,”
Ramasubramanian said. “But there are a host of manufactur-
ing issues to understand first.”

That’s where his colleague’s expertise comes in, he said. “Tu
will be looking at questions like how do we actually take a
40-micrometer-diameter wire and drill a 30-micrometer
hole through it — can we use lasers to do it? And how do you
assemble a device suitable for mass production?”

And what about the itching? Dr. Ramasubramanian cites
Dr. Apperson, who is providing the mosquitos and is instru-

mental in helping set up the system of videotaping the mos-

quito feeding. Mosquitoes inject an anti-coagulant through
their saliva into the host’s skin when they feed. This keeps
the blood from solidifying during draw, but it also causes the
allergic reaction in skin that results in swelling and itching.
The anti-coagulant would not be necessary for a synthetic
mosquito. Still, production of such a novel blood-drawing
device and subsequent development of a glucose monitor
interface present a sticky challenge. Ramasubramanian
knows that the process will be complicated but says the pos-
sibilities are endless.

They could, he suggested, design something that fits on the
back of a watch. A real mosquito gets 2.5 microliters of blood
in one draw, which is sufficient to test for glucose levels

— currently available home-use tests already rely on blood
from a single finger prick. One synthetic mosquito could
keep an almost constant check on the wearer’s glucose levels
— automatically and painlessly. Taking the concept one step
further, the system could be reversed to inject insulin or other
therapeutic agents back into the body when necessary. Such
a device could potentially be available in the next 5 to 10
years, Ramasubramanian said.

Drawing inspiration from the natural world is nothing new
for Ramasubramanian. He professes a long-time interest in
biomimetics — the practice of taking ideas from nature and
implementing them in another technology, such as engineer-
ing, design or computing. “We can learn a lot from looking
at biological systems,” he explained. “I was never a big fan of
mosquitoes, but the more I learn about them the more fasci-
nating they become.” [
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Engineers’ Council pledges
support for future students

This past year, the Engineers’ Council sponsored the largest
Engineering Career Fair in the College’s history. The event
attracted more than 100 companies to the campus, and 1,685
students attended. This annual event, which brings potential
employers and current students together, is so successful that
the Engineers’ Council has recently pledged to increase their
endowment to $100,000 over the next five years.

In this way, the Engineers’ Council will not only help current
students find jobs after graduation, it also will help future
engineering students pay for part of their education. Atthe
annual Engineers’ Council banquet, council president Tyler
Schweitzer presented a check to the NC State Engineering
Foundation for $25,000 to supplement the Engineers’ Council
endowed scholarship fund. As part of the university’s
current fund-raising campaign — Achieve! The Campaign
for NC State— the Engineers’ Council presented the College
of Engineering with an additional $12,500 and pledged

to create a $100,000 endowment over the next five years.
The announcement was made at the Campaign Kickoff in
September 2005.

“We are extremely impressed with our students in the
Engineers’ Council and this demonstration of how much they
care about the generations of students who will follow them.
They are setting a superb example for their fellow students
and creating a legacy of leadership and generosity,” said

Dr. Nino A. Masnari, dean of the College of Engineering.

The endowment will be used to provide scholarships for
undergraduate students in the College of Engineering. One
scholarship will be used to encourage a freshman engineer-
ing student to participate in the Engineers’ Council.

“The 25,000 endowment plus the $12,500 gift were made
possible by the generosity of the students and the success of
the Engineering Career Fair. We are all very proud of their
commitment to the College,” said Brian Koehler, coordinator
for the First-Year Engineering Program.

“We could not have been more pleased when Tyler came
to us with the campaign donation from the Engineers’
Council as well as the long-term pledge of $100,000. To my
knowledge, this level of giving by a student organization is
unprecedented in the College and the university, and we
are grateful for their show of loyalty and support,” said Ben
Hughes, executive director of the NC State Engineering
Foundation.

“We feel strongly that pledging this gift to the College fits
with our leadership role among engineering students,” said
Schweitzer. “In addition to supporting scholarships for future
students, the gift will foster giving and encourage young engi-
neering graduates to support scholarships in the College.”

Summer for middle school students usually means a vaca-
tion from math and science studies. It is a time of swim-
ming pools and long lazy days. But at North Carolina State
University, students are diving head first into math and engi-

neering.

The Middle School Summer Engineering Camp is designed
to give rising fifth through ninth graders experience in math,
science and engineering in a fun and comfortable environ-
ment. The camp encourages the students to pursue math
and science at an age when many lose interest or become
intimidated by those subjects. This is especially true for stu-
dents who come from underrepresented groups.

This year, for the first time, funding was available for 12 stu-
dents from the Haliwa-Saponi Tribal School in Hollister, NC,
to attend the camp as part of a program to promote math and
science education in underrepresented groups.

“This was a great opportunity for our students to be exposed
to a college campus and gain experience through the science
projects at the camp,” said Dr. Ogletree Richardson of the
Haliwa-Saponi Tribal School. “The camp was a very posi-
tive experience that would not have been possible without
the funding provided by the College of Engineering. After
attending the camp, our students are now thinking in terms
of attending NC State. We hope to be able to have students
attend the camp each year.”

Funding for the Native American students’ registration

was provided by the Women in Engineering and Outreach
Programs in the College of Engineering and the Recognizing
Accelerated Math Potential in Under-represented People
(RAMP-UP) program. Designed to promote and facilitate the

teaching of problem-solving and inquiry-based mathematics
to children in grades K-12, RAMP-UP focuses on raising inter-
est and performance in math and science for women and
minorities.

Activities at the camp were based on inspirations from the
Survivor and CSI series on television. Students at the camp
created and tested signaling devices, airplanes, solar ovens
and lip balm. The camp culminates with competitions
between various teams for awards based on performance,
creativity and design of their projects. The middle school
students spent the week with NC State professors, graduate
students, undergraduate students and high school interns.

For more information about engineering summer camps,
visit www.engr.ncsu.edu/summerprograms/index2.html.



Spotlight
Spend a Day in
Engineering draws

students and
parents to NC State

Visiting families settle in to hear students
and faculty share their experiences at NC
State University.

It’s like the parting of the red sea — parents are directed to
the Walnut Room of the Talley Student Center at NC State
University for an information session and their high school
students to the room across the hall to be paired up with
hosts. They are here by invitation to check out the College of
Engineering during the Spend a Day in Engineering event,
which helps students and parents become more familiar
with what the college and university have to offer. Students
attend classes with their hosts, eat lunch with them and visit
campus facilities, such as the residence halls, the library and
the gymnasium.
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Alice Fogerty (center), academic advisor in
the College of Engineering, and student hosts
Erin Moore (left) and Shameeka Scott (right)
helped make the Spend a Day in Engineering
event successful.

Parents begin their day with a two-hour information session
that includes a freshman year overview and information on
the Women in Engineering (WIE) Scholars and Women in
Science and Engineering (WISE) programs, student-owned
computers, scholarships, financial aid, career services and
cooperative education. After a question-and-answer session,
the parents take a campus tour. Students and parents come
together for a wrap-up session.

The Spend a Day in Engineering event is extremely popular
with participants, and it never fails to persuade a few more
wolves to join the Pack. &

Kay Leager (center), director of enrollment
management in the College of Engineering and
organizer of the Spend a Day in Engineering gets
some great assistance from student hosts Heather
McFelea (right) and Erin Gatling.

(Photos: Kathi McBlief)

Half Wuf, half engineer
makes one terrific

college job

You see them at football games and basketball games, on

TV and at major college events. Mr. and Ms. Wuf, the furry
mascots for the Wolfpack, are arguably the busiest couple at
NC State. One would never guess that they could possibly
have time to pursue engineering degrees, but for chemical
and biomolecular engineering seniors Julian Willoughby and
Mary Andrews balancing mascot engagements and engineer-
ing studies is a way of life.

Andrews, who is minoring in biotechnology, hopes to work
in forensics with the FBI after graduation. A seasoned trav-
eler, she has spent summers in Spain and spent last summer
in Charleston with her sister. Prior to becoming Ms. Wuf,
Andrews had no cheerleading or mascot experience. She got
involved after attending a ballgame and watching Ms. Wuf
entertain the crowd. After the game, she met with the coach
and tried out to become one of three to play Ms. Wuf.

Engineering seniors Julian
Willoughby and Mary Andrews
balance Wuf duties with their
studies. (Photos: courtesy Media
Relations, NC State University)

Half Wuf, half engineer
makes one busy life for
senior Julian Willoughby.

=

“Balancing the weekly appearances and my classes is not very
high stress for me,” says Andrews. “Planning and organizing
is the key. And there are three of us, so if someone can’t make
a game or an event, we have another person who can go in
our place.”

Willoughby, who is also minoring in biotechnology, is inter-
ested in biomolecular science and the new field of nanosci-
ence. In addition to attending classes and being Mr. Wuf

this fall, he worked on a research project with Dr. Orlin Velev,
assistant professor of chemical and biomolecular engineering
at NC State. Willoughby enjoys his life as mascot and often
works in other mascot costumes from Arthur the Aardvark to
the Cat from Busy Town.

“I really enjoy the community work,” says Willoughby. “We
go to hospitals and minor league baseball games. Last year

I threw the opening pitch at the Durham Bulls game. I was
Arthur the Aardvark. I'm a big sports fan, so it has been great
to be standing beside T.A. McLendon in the end zone during
last year’s homecoming game and riding to Hickory in a van
with Chuck Amato last summer.”

In addition to their official appearances at college and com-
munity events, Mr. and Ms. Wuf go to private parties and
deliver happy birthday messages for a fee.

Wherever they go, both Andrews and Willoughby agree that
the reactions of the fans are the best part of the job. They
know their presence helps kids and adults get more enjoy-
ment from the event. Both say that being Mr. and Ms. Wuf is
a terrific college experience. @
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Dr. Nino A. Masnari has announced that he will step down
as dean of the College of Engineering July 31, 2006. Dean of
the college since August 1996, Masnari has overseen major
growth in enrollments, research funding, private financial
support for scholarships and professorships, and college
facilities, including the opening of three new buildings on
Centennial Campus.

During his term as dean, the College of Engineering under-
graduate and graduate enrollment increased significantly.
The number of undergraduate and graduate degrees reached
record highs. The college currently is third in total degrees
awarded in the nation. Research funding almost doubled,
exceeding $90 million. Scholarship funding more than qua-
drupled, and the total endowment benefitting the college
doubled to more than $51 million. The college established
a joint department of biomedical engineering with UNC-
Chapel Hill and added a bachelor’s degree in paper science
and engineering. The number of distance education, two-
plus-two, and dual-degree programs greatly increased.

“I'have made no specific plans beyond next July, but I
certainly look forward to continuing my relationship with
NC State University and the College of Engineering. During
my 26 years with NC State, I have had the rare opportunity

of seeing the College of Engineering from many sides — as a
faculty member, department head, center director, and dean
— and I have enjoyed each of these roles and the people and
experiences that accompanied them,” Masnari said. “Being a
part of this college has been very rewarding for me. We have
many accomplishments of which we can be proud, and the
credit for these achievements goes to the faculty and staff for
their hard work and dedication.”

Under his direction, the quality of entering freshmen
increased, 112 new faculty members were hired, national
recognitions by the National Science Foundation tripled, a
novel orientation program for new faculty was initiated, four
new centers and institutes were created and a number of
other major research initiatives began.

Programs for minorities and women increased significantly,
including the appointment of the first woman as a center
director and associate dean. Masnari also instituted an
aggressive recruiting program, including hiring a director of
recruiting and conducting statewide recruiting visits. In 2000
the college received the Presidential Award for Excellence in
Science, Mathematics and Engineering Mentoring.

“Dean Nino Masnari’s leadership through the years has
brought considerable strength to the College of Engineering,”
said Chancellor James L. Oblinger. “Building on an already
strong standing among engineering colleges in the United
States, he moved the college into the top tier in enrollments,
degree production, external funding and institutional
cooperation. But one of the things he is most noted for is
keeping the best interest of the students as his top priority.”

“I've had the opportunity to work alongside Dean Masnari
both as dean of the College of Natural Resources and as
provost,” said Dr. Larry Nielsen, provost and vice chancellor
for academic affairs. “I have appreciated his leadership,
insight and the wealth of experience he brings to our
campus.”

During his final year as dean, Masnari will oversee planning
for Engineering Building IIT and conceptual planning for
buildings IV and V.

Masnari, who is a Distinguished Professor of Electrical

and Computer Engineering, has served as vice chair of

the American Society for Engineering Education (ASEE)
Engineering Deans Council. He joined the faculty at NC
State in 1979 as head of the Department of Electrical and
Computer Engineering, and from 1988 to 1996 he was
director of the Center for Advanced Electronic Materials
Processing. Prior to coming to NC State, he was a professor
of electrical engineering and the director of the Electron
Physics Laboratory at the University of Michigan.

Masnari received his bachelor’s, master’s and doctoral
degrees in electrical engineering from the University of
Michigan. A native of Three Rivers, Mich., he is a Life Fellow
of the Institute of Electrical and Electronics Engineers.

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

http://EngineeringOnline.
ncsu.edu/

NC State Ranks Number One Best Buy in
Engineering Online Degrees

NC State University’s online Master of Engineering and Master of Civil
Engineering degrees rank as the number one best buy in the nation for

online engineering education.

www.engr.ncsu.edu/news/news_articles/bestbuy.html

Dr. Carol K. Hall, Alcoa Professor of Chemical and
Biomolecular Engineering at NC State University.
(Photo: DelLaRosa Photography)

Dr. Joseph M. DeSimone, William R. Kenan, Jr.
Distinguished Professor of Chemistry at UNC-Chapel Hill
and Chemical Engineering at NC State. (Photo: Dan Sears)

Membership in the NAE
recognizes those who NC STATE
have made outstanding
contributions to engi-

. Innovation in Action
neering research, prac-

tice, or education.



Pop culture embraces engineering
alumnus’ “hip” new device

What's it like to create pop culture’s hottest new accessory?

Just ask NC State computer engineering alumnus Joe Britt.
He is chief technology officer and founder of Danger Inc.,
the Silicon Valley company that designed and developed
the hiptop™ communication device, popularly known as
the T-Mobile Sidekick®. This latest must-have accessory

in Hollywood and across the nation adorns the hips of pop
culture icons like Paris Hilton, Nicole Richie and Jennifer
Aniston. Danger’s hiptop offers users the ability to instant
message (IM), email, surf the Internet and talk on the phone
wirelessly on a device that isn't much larger than a standard
cell phone.

And the answer to the question?

“It’s great,” says Britt with alaugh. “We could never have pur-
chased that level of advertising, but what it really speaks to is
the design of the device. If it weren't filling a need with a high
coolness factor, then these people would not have one.”

The “coolness factor” and the combination of applications
are what put the hiptop on top of the communications device
industry and on the hips of the rich and famous. It has won
numerous industry awards and is on several “best of” lists.

“When we were designing the hiptop, we incorporated what
I call ‘surprises in surprises’ in the design,” says Britt. “You
want to continually delight the user so the device isn't just
useful — it is fun to use.”

Britt and his colleagues did not start Danger with the hiptop
in mind. They learned from trial and error and listened

to their contacts in the investment community. With that
input and their backgrounds building consumer-focused
digital products, the original idea for an inexpensive

Internet marketing device evolved into the hottest new
communication tool on the market. Along the evolutionary
path, the Danger team encountered many challenges related
to creating a multifunctional wireless communications
device. The company holds several patents for the
technologies developed to address those challenges.

“Developing intellectual property (IP) is necessary for the
success of a technology-based company,” says Britt. “The IP
aspect and how to protect what you build is very important.”

Danger’s nonlinear path to the hiptop reflects Britt’s own path
to Danger. At age 19 he began
his Silicon Valley career,
working summer intern-
ships at Apple Computer

Inc. After graduation from
NC State in 1991, he joined
the Apple team, working in
the Reduced Instruction Set
Computer (RISC) Products
Group. He also was a

core member of the Read
Only Memory (ROM)

development team for the first-generation PowerPC-based
Macintosh.

He left Apple in 1993 to join the 3DO Company, where he
contributed to the design of a new video game console.
After 3DO, he joined a very small startup called Catapult
Entertainment and was part of the team that created the
Xband Video Game Network, which enabled multi-player
gaming over the Internet. His experience and contacts there
led him to another startup, Artemis Research — that being
the “stealth name” for the company that would become
WebTV. He was responsible for the architecture and creation
of the system software used in the WebTV set-top

boxes. He holds five patents based on his work with

the hardware design at WebTV.

In late 1999, he and two friends, Andy Rubin and

Matt Hershenson, came up with the idea to start

Danger. They raised enough money to cover the initial

start-up costs from friends and family. The idea and the

investment paid off. Venture capitalists recognized the

potential of the company’s
product and provided the

capital needed to bring
Danger and the hiptop to
the market.

Britt now shares what
he has learned about
starting a technology
company with students
in the Engineering
Entrepreneurs’ Program

at NC State. Each year, Dr. Tom Miller, vice provost for
distance education and learning technology applications and
founder of the Engineering Entrepreneurs’ Program, brings
his student entrepreneurs to meet alumnus Britt and tour
Danger. Britt says he enjoys the connection with NC State
and the interaction with the students. He tells the students
about his work and how his engineering education helped
him.

“The most important lesson I learned in engineering at
NC State was how to think about a problem,” says Britt.
“Learning the philosophies for approaching problems was
important to the process of creating the hiptop.”



The College of Engineering
salutes our cochairmen for
Achieve! The Campaign for

NC State

“update

Alumna Whitman

Culberson McPherson

A S.Frank Culberson (CHE '60), president and
CEO, Rimkus Consulting Group; Distinguished
Engineering Alumnus 2002; member of the NC
State Engineering Foundation Board of Directors.

Fred N. Day IV, president and CEO, Progress
Energy Carolinas; member of the NC State
Engineering Foundation Board of Directors;
proud parent of two NC State engineering
graduates.

Thomas R. McPherson Jr. (EE 76, '77), CEO,
Cognio Corporation; Distinguished Engineering
Alumnus 2004; advisory board member,
Engineering Entrepreneurs’ Program.

Thanks to the dedication of these College of
Engineering supporters, Achieve! The Campaign for
NC Stateis off to a great start. This historic, univer-
sity-wide, $1 billion fundraising effort will ensure

our ability to transform lives for generations to come
through truly innovative teaching, research, extension
and public service.

)

2

achieve!

The Campaign for NC State
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brings home the
platinum

“Costs will be prohibitive.” “No contractors will bid.” “Paints
will peel.” “Storm water won't perk.” “The gophers will eat
the drip irrigation.” These were just a few of the concerns
that alumna Eliza Jane Whitman (BSCE '89, MSCE '91)
heard while she was project manager for the “green build-
ing” design and construction of the Inland Empire Utilities
Agency’s IEAU) administrative headquarters.

The IEUA in Chino, California, is a municipal water district
that distributes imported water and provides municipal and
industrial wastewater collection and treatment services to
750,000 residents just east of Los Angeles in San Bernardino
County. Its headquarters are a handsome complex made
up of two 33,000-square-foot buildings designed to meet
standards established by the U.S. Green Building Council’s
Leadership in Energy and Environmental Design (LEED®.

With the square footage of 40 houses, the complex consumes
the same energy as four and will soon produce 100 percent
of its energy needs through a combination of energy
conservation, solar panels on the roof and the power and
waste heat from internal combustion engines using methane
gas generated at the adjacent wastewater treatment plant.
Recycled water and efficient plumbing fixtures reduce water
consumption by 73 percent. Recycled materials are used
throughout the complex, including a foundation made of
crushed toilets, bathroom tiles made of windshields and
parking stops made of milk cartons. Even parking and
landscaping reflect “green thinking.”

Whitman and supervisor Neil Clifton spurred IEUA’s
decision to go with a LEED integrated approach to design,
construction and operation of buildings. The end result was
an environmental showcase. In 2004 the IEUA became the
first public agency — and largest building — to receive a
LEED platinum 2.0 rating, the U.S. Green Building Council’s
highest. =

NC State engineers help
workers with disabilities

Last Christmas came early to one local business seeking to
employ teenagers with developmental disabilities. Thanks to
a team of NC State engineering students who designed and
built a user-friendly workstation, the workers can accomplish
their job tasks more easily.

The project began in fall 2004 when Rick and Jackie
Holcombe contacted the College of Engineering for help

in creating a workstation that is easy for their prospective
employees to use and safe to operate. The Holcombes’ busi-
ness, It's Lagniappe, is a small startup company in Morrisville
aimed at employing teenagers who have developmental
disabilities, including the Holcombe’s daughter, Lindsay.

Dr. Hamid Davoodi, a lecturer in the Department of
Mechanical and Aerospace Engineering, took the Holcombes’
request to some of his students, then seniors in mechanical
engineering: David Anderson, Nathan Houston, Bernard “BJ”
Meier and George Ware; they were immediately interested in
the proposition.

The students set up a schedule, created the design and met
each of their targeted goals on time with a high level of
professionalism and enthusiasm. They worked as a team to
resolve hurdles, including finding a source of funding.

The home business produces bags of buckwheat hulls for
sale on the Internet. Buckwheat hulls are used for a variety of
health, craft and beauty products. The workers transfer the
hulls from a 700-pound bag into individual 2-pound bags.

The assignment for the engineering students was to design
arepackaging workstation that could safely deliver the hulls
from the bulk bag to an accessible location for repackaging.
The workstation also needed to incorporate features that
would allow the workers to easily measure two pounds of
hulls without having to weigh each individual bag.

The team kept the project on track and delivered the com-
pleted prototype workstation in early December.

“This workstation is exactly what we needed and is so user-
friendly,” said Jackie Holcombe. “We are very appreciative of
all the work these students and Dr. Davoodi have done to help
us. The new workstation prototype will make it possible for
us to expand our business and hire more workers. There are
several people with disabilities who have been waiting for this
opportunity, and now we are closer to being able to offer them
a chance to work and learn.”

“We had a great time working on this project,” said Ware.
“We learned how to use the strengths of each team member
to accomplish our goals. It was a very rewarding experience.”

The Holcombes look forward to the possibility of partnering
with other businesses that employ workers with disabilities. =

Mechanical engineering students B.J.
Meier, George Ware and Nathan Houston
designed and built this workstation to
make work easier for disabled workers.

(Photo: Jennifer Weston)
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Annie Antdn, associate professor of computer science, was
awarded one of four Women of Influence awards at the 2005
Executive Women's Forum. The awards, sponsored by (S0
Magazine, highlight the accomplishments of women in the
security field.

Rada . Chirkova, assistant professor of computer science,
and Gracious Ngaile, assistant professor of mechanical and
aerospace engineering, have received Faculty Early Career
Development (Career) Awards from the National Science
Foundation.

Chirkova will receive $489,810 to support her research
project on adaptive automated design of stored derived
data. Ngaile will receive $400,000 to support his research
project on meso and macro hydroforming of complex shapes
— mechanics and control.

Mo-Yuen Chow, professor of electrical and computer engineering, has been
selected to receive the Region 3 Joseph M. Biedenbach Outstanding Engineering
Educator Award by IEEE.

Paul D. Cribbins, professor emeritus of civil engineering, was inducted into the
N.C. Transportation Hall of Fame in November 2005.

The Alcoa Foundation Engineering Research Awards for 2005 were presented to
Paul D. Franzon, professor of electrical and computer engineering, and Andrey
V. Kuznetsov, associate professor of mechanical engineering.

Christine S. Grant, professor of chemical and biomolecular
engineering, was selected in 2005 as one of the first Boeing
Company Engineering Education Senior Fellows by the
National Academy of Engineering.

Ola L. A. Harrysson, assistant professor of industrial engineering, received the
Robert A. Dougherty Outstanding Young Manufacturing Engineer Award from the
Society of Manufacturing Engineers.

Hassan A. Hassan, professor of mechanical and aerospace
engineering, has been named Fellow of the American
Institute of Aeronautics and Astronautics. Hassan joined the
NC State faculty in 1962.

Jason M. Haugh, assistant professor of chemical and biomolecular engineering,
received a Camille Dreyfus Teacher-Scholar Award for 2005.

Thom J. Hodgson, Distinguished University Professor of Industrial Engineering
and the James T. Ryan Professor of Industrial Engineering and Furniture
Manufacturing, is the 21st recipient of the R.J. Reynolds Tobacco Company Award
for Excellence in Teaching, Research and Extension.

George F. List became head of the Department of Civil,
Construction, and Environmental Engineering in July 2005,
replacing E. Downey Brill Jr., who had served as head since
1988. List received his Ph.D. in civil engineering from the
University of Pennsylvania in 1984.

Xiaosong Ma, assistant professor of computer science, has been awarded the
Early Career Primary Investigator Award by the US Department of Energy in sup-
port of her research proposal, “Runtime Data Management for Data-Intensive
Scientific Applications.” The award, valued at $300,000, will run for three years.

Jessica H. McCoy received the Faculty Senior Scholarship
Award for 2005-06. McCoy is a dual-degree student major-
ing inindustrial engineering and applied mathematics.

Two Industrial Engineering faculty members have been named Fellows of the
Institute of Industrial Engineers (IIE): Henry L. W. Nuttle and Clarence L.
Smith.

Gregory N. Parsons, professor of chemical and biomolecular engineering, has
been named Fellow of the American Vacuum Society.

The International Institute for FRP in Construction (IIFC) has recognized as Fellow
Sami H. Rizkalla, Distinguished Professor of Civil Engineering and Construction
and Director of the Constructed Facilities Laboratory.

A multidisciplinary student team from the Senior Design Center in the
Department of Computer Science at North Carolina State University won the
$20,000 first-place prize in the sixth annual IEEE Computer Society International
Design Competition (CSIDC) World Finals held in Washington, D.C., in June
2005. Team members are David Coblentz (CSC’05), Dakota Hawkins (CSC'05),
Jonathan Lewis (CSC'05) and Ben Noffsinger (junior, Fisheries and Wildlife
Sciences). This is the first team from the United States to win this competition

since it began six years ago.

Their project, “NEAT: Networks for Endangered Animal Tracking,” combines

GPS technology and wireless sensor networks to track animal movements in

Hans Stadelmaier, professor emeritus of materials science
and engineering, has been selected to receive the 2006
Albert Easton White Distinguished Teacher Award from ASM
International for “outstanding contributions to the under-
standing of interstitial compounds and permanent magnet
materials and a lifetime of dedicated teaching in the class-
room and laboratory.”

Robert H. Tolson joined NC State in 2005 as the Langley
Professor in Planetary Atmospheric and Flight Sciences. He
is the principal NC State faculty member resident at the
National Institute of Aerospace. Tolson earned his PhD in
engineering mechanics from Old Dominion University in
1990.

James R. Wilson, professor and head of industrial engineering, was named
Fellow of the Institute for Operations Research and the Management Sciences
(INFORMS).

For more information, visit www.engr.ncsu.edu/news

the wild. Mentored by Dr. Robert J. Fornaro, professor of computer science and
director of the Senior Design Center (SDC), and Margaret Heil, associate director
of the SDC, the NC State team was one of 10 teams out of nearly 400 selected
to participate in the World Finals. Judged on technical merits, a written final
report, a formal demonstration, an oral technical presentation and teamwork,
the NC State team met the 2005 challenge of “Going Beyond the Boundaries”

to devise “computer-based solutions for real-world problems.”

This is the second time that an SDC team has placed in the top 10 at the
competition. In the CSIDC 2003, the NC State Team won third place for an

invention called Diet Download.

According to data released by the American Society for Engineering
Education (ASEE), the College of Engineering at North Carolina State
University has moved from third to second place in the number of bachelor
of science (BS) degrees awarded among all engineering colleges in the
nation. These figures from ASEE cover the 2003-04 academic year.

The College of Engineering at NC State routinely ranks in the top ten,
usually in fifth or sixth place, but this is the first time it has climbed to
second place. This quantitative ranking is partnered with a great increase
in the quality of NC State’s students, whose average grade point averages
(GPAs) and SAT scores have continued to climb over the years.

NC State’s engineering college ranks third in the total number of degrees
awarded, which includes BS, master of science (MS) and doctoral (PhD)
degrees. NC State ranks seventh in MS degrees and eleventh in PhDs
awarded.
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The Ninth Annual Engineering Endowed Scholarship and Fellowship Dinner
was held March 18, 2005, at the Jane S. McKimmon Center. The event brings
together recipients of endowed scholarships and fellowships and the donors
who fund them. Organized by the NC State Engineering Foundation, the

event celebrates the importance of private support of academic achievement.

“This is a very popular event for both the students and the donors,” said
Benjamin H. Hughes, executive director of the NC State Engineering
Foundation. “It gives the donors a chance to meet the beneficiaries of the
gifts, and the students enjoy having an opportunity to thank the people who

are helping them achieve their goals.”

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 scholar-
ships have on continuing to build top-quality programs in engineering educa-
tion. Sponsors for this year’s event were Caterpillar, North Carolina Electric

Membership Corporation, Progress Energy and R.J. Reynolds Tobacco Co.

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, 2005. For informa-

tion about including the College of Engineering in your estate
plans — or if you have already done so and would like to become
amember of the Pullen Society — contact Ben Hughes, NC State
Engineering Foundation, (919) 515-7458, (866) 316-4057 toll free, or
ben_hughes@ncsu.edu, or Joan DeBruin, Director of Gift Planning,
Campus Box 7501, NC State University, Raleigh, NC 27695-7501,
(919) 515-9076, or joan_debruin@ncsu.edu.

William E. Angelo ¢ James E Bagwell ¢ Donald L. and Maryann D. Bitzer
* Guy W. Burke ¢ 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 ¢ Linda
W. and Charles E. Edwards ¢ R. O.* and Edith H. Everett ¢ Kent B. Foster
e 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 ¢ Rolf and Libby Kaufman e Lee Ellis King ¢ William A. Knott * Gary
W. and Gail L. Lewis ¢ Betty T. Lilly ¢ Neely E J.* and Betty E Matthews e
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 e
Louis C. Smith e Sidney W.* and Virginia D. Spencer ¢ Robert H. Spilman e
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
e Iris S. Wiggins

*deceased

Gifts listed below were received July 1, 2004, through June 30,
2005. 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.

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 ¢ Simon B. Rich
Jr. » Timothy E. Scronce 87 ¢ Edwin L. Welch*  Edgar S. Woolard '56
¢ Robert G. Wright '68*

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.

Joseph S. Colson '68* ¢ Thomas Cunningham '71* ¢ Ching Seng Fang
64 * James M. Robinson Jr. '74, 76

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.

Fred N. Day IV* e Glenn E. Futrell '63* ¢ David G. Jones '73* * Ross W.
Lampe Jr. 77 ¢ Samuel G. McCachern '85 ¢ John T. McCarter Jr. '73 * J.
Stuart Phoenix '76 ¢ C. Ed Scott ‘65 ¢ Kenneth A. Stevens '72* ¢ Robert
E. Troxler '83* ¢ C. Ed Vick '56** * S. Ed White '78

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

David C. Ailor '75 * John V. Andrews Sr. '55 ¢ Ronald J. Baer '68 ¢ Mack
W. Bailey '73 ¢ Quint M. Barefoot '85* ¢ Robert K. Barnhill '64* ¢ Gwen
H. Bell ¢ J. Neal Birch '58 * Henry M. Booke '56* * Larry A. Bowman '73
e L. Aaron Bowman '94 ¢ Robert G. Braswell '79* ¢ James C. Bray '69 *

Edward P. Fitts (IE '61), chief executive officer of Dopaco, has given the College of
Engineering an unrestricted gift of $250,000. The funds will be used for various needs
in the college at the final determination of the Dean. In 1999, Fitts, who serves on
the NC State Engineering Foundation Board of Directors, endowed the Edward P. Fitts
Scholarship, one of the largest scholarships in the industrial engineering department,
and in 2002 he endowed the Edward P. Fitts Industrial Engineering Professorship at NC

State. The funds will be administered by the NC State Engineering Foundation Inc.

W. Eugene Bridges '75 ¢ Martha Kuper Brinson 72 e J. Steve Browning
'61* » R.A. Bryan Jr. '53 ¢ Jeffrey A. Buffo '86 ¢ Amos G. Bullard Jr. '56,
’59 o William N. Bullock 74 e N. Ellis Cannady Jr. '43 e Calvin H. Carter
Jr.’77,’80, '83 ¢ Worley H. Clark Jr. '56 ¢ Talmage Clements '69 ¢ Keith
V. Collins '82* ¢ Frank H. Conner Jr. '56 ¢ James M. Davis, Jr. '58* *
M.C. Dean '67 ¢ W. Alexander Deaton Jr. ‘84 ¢ Hugh M. Duncan '55 ¢
Michael A. Ernst '78* ¢ Lynn W. Eury '59 ¢ E.O. Ferrell Il '66* * Thomas
Forshaw ¢ Howard Gage 89 ¢ A. Fred Gant 55 ¢ Barry W. Gardner
'75% o James A. Hackney '61, '62 ¢ Robert B. Hambright ¢ Louis B.
Hoffman '48 ¢ Edward E Holt '60 ¢ Ben H. Hughes ¢ Berry G. Jenkins
Jr. ’65* * Johnie H. Jones '53 ¢ Rolf Kaufman '52 ¢ Phil Kennett '62 «
James E Kibler ‘69 ¢ Michael D. Killian’ 68 ¢ W. A. Knott '50 ¢ Donald I.
Lamonds '78* * Gayle S. Lanier ‘82 ¢ Johnny L. LeBlanc '77 ¢ Henry V.
Liles Jr.’74  Nino A. Masnari ® Merlin A. Meares ‘48 ¢ Robert E. Meares
74 * Kenneth W. Moody '84 ¢ William E Morris Jr. '41 ¢ Barbara H.
Mulkey '77 * David T. Nolan ¢ Johnny E Norris Jr. 71 ¢ Francis P. O’'Dell
'75,’78  Jeff ('64) and Susan Osborne ¢ Donald R. Paul 61 ¢ Thomas
D. Pearson '65 ¢ Charles C. Randall '62 ¢ D. Stephen Seawright '64 ¢
Ronald G. Sherrill 70 ¢ John P. Shillinglaw ’65 ¢ John M. Simmons '65*
¢ Richard C. Sloan ’58 ¢ J. Raymond Sparrow Jr. '78 ¢ Ervin W. Squires
’41 * Paul R. Stewart '59 ¢ Carl S. Stutts Jr. '68 ¢ Henry C. Thomas "40*
W. Parker Tomlinson '72 ¢ Allen K. Tothill '65 ¢ Craig M. Wardlaw*  Ed
Weisiger '82 e J. Turner Whitted '78 ¢ C.T. Wilson Jr. 65 ¢ H.E. Withers
11’75 * Robert S. Wolf ’68 ¢ Simon B. Woolard '38 ¢ James D. Yopp Jr.
’60  Deborah B. Young 77 ¢ Joseph Ziglar 52

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
recruitment, faculty development, scholarship support or other programs not supported
by the State, these critical dollars are of utmost importance. Please call Gwen Bell at

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



Edward P Fitts ® Guy Lee Lampe ¢ John H. Lampe I ®* Ross W. Lampe Jr. ®* Ross W. Lampe Sr. * Thomas R. McPherson Jr.

Donald]. Barnes ¢ Robert and Carolyn Cline ¢ Edwin L. Welch Jr. * Charles T. Wilson Jr.

W. E. Angelo ¢ Joseph S. Colson ¢ S. Frank Culberson ¢ William T. and Mary J. Easter ¢ Benny J. Furr ¢ Allen E Gant ¢ James and Ann Goodnight
Estate of Dewey M. Griffith VII ¢ Brian D. Harry ¢ Kimberly K. Harry ¢ John R. Hauser ¢ Estate of Lyda C. Haynes * Hank G. Hoomani ¢ Jan Eiffert
Bucklen Hoomani e J. Phil Kennett ¢ RyoungJa Kim e Charles D. Lamb e Eric P. Pearson ¢ Ronald G. Pendred ¢ Larry K. Petty ¢ Simon B. Rich Jr.
Timothy E. Scronce ¢ Gayle S. Lanier  Paul M. Stephens ¢ James B. Tommerdahl ¢ Julia M. Tommerdahl ¢ Edgar S. Woolard Jr. * Robert G. Wright

David C. Ailor * Alexander D. Alexandrovich e JohnV. Andrews Sr. ® Anonymous ® Lucia P. Austin ¢ RonaldJ. Baer ¢ Mack William Bailey ¢ Jeannette

Bair ¢ Bruce R. Baldwin ¢ Quint M. Barefoot ¢ Morton A. Barlaz ¢ Russell L. Barnes ¢ Robert K. Barnhill ¢ Thomas K. Bednarz ¢ Richard H. and

Cynthia P Bernhard ¢ Ashok S. Bhatnagar e J. Neil Birch ¢ Donald L. Bitzer * Steven L. Blake ¢ Susan and Don Blanchard ¢ Steven Boehm ¢ Henry

M. Booke ¢ L. Aaron Bowman e Larry A. Bowman ¢ John C. Brantley III ¢ Robert G. Braswell ¢ James C. Bray * W. Eugene Bridges * Ron Brown e T.

McLean Brown e J. Steve Browning ¢ Raymond A. Bryan Jr. ¢ Jeffrey A. Buffo ¢ Amos G. Bullard Jr. * William N. Bullock ¢ Timothy D. Calnon * C.
Kermit Campbell ¢ N. Ellis Cannady Jr. * Charles A. Carriker ¢ S. William Carroll Jr. » Calvin H. Carter Jr. ¢ William R. Cartwright ¢ Indrajit Charit « W. H. Clark Jr.
Talmage B. Clements ¢ C. H. ClineJr. » Keith V. Collins  Frank H. Conner Jr. ¢ Alan E. Cowart ¢ Otis A. Crowder ¢ Christopher M. Crump ¢ Hong-Liang Cui ¢ Thomas
G. Cunningham ¢ Donald E. Davis * James M. Davis Jr. ® Fred N. Day IV  William H. Dean ¢ W. Alexander Deaton Jr. ® William P. Dixon ¢ Martin S. Dulberg ¢ Hugh
M. Duncan e John R. Erdody ¢ Michael A. Ernst  Lynn W. Eury e Justus Everett ¢ Ching Seng Fang ¢ Richard M. Felder e E. O. Ferrell IIl ¢ Thomas Forshaw III
Glenn E. Futrell « Howard D. Gage Jr. ¢ Luther E. Galyon Jr. * Barry W. Gardner e Richard D. Grady ¢ William H. Gray ¢ James A. Hackney III ¢ Robert Hambright
William E. Highfill * Louis B. Hoffman ¢ Edward E Holt ¢ Jacob T. Hooks * Herbert H. Hooper * Harvey M. Horne * Ben H. Hughes ¢ Berry G. Jenkins Jr. ¢ Frederick D.
Johnson ¢ Karen W. Johnson e Richard R. Johnson ¢ David G. Jones ¢ Johnie H. Jones ¢ J. Alan Justice * Rolf Kaufman ¢ Dennis H. Kekas * Don C. Kennedy ¢ James
E Kibler * JohnW. Kiker ¢ Michael D. Killian ¢ John D. Kimel ¢ Donald H. Kline ¢ W. A. Knott * Max A. Koontz ¢ William J. Koros ¢ Donald I. Lamonds ¢ Francine
M. Laurent * Johnny J. LeBlanc ¢ Henry V. Liles Jr. * Mendall H. Long ¢ V. B. Lougee III * Sam D. Lovelace Jr. ® Jimmy R. Lowry ¢ James E. Maciariello * Michael R.
Marcelais ¢ Willis E. Martin ¢ Dean Nino A. Masnari ® Thomas N. Mathes ¢ Michael S. Matson e J. Malcolm McAllister ¢ Samuel G. McCachern ¢ John T. McCarter
Jr. « M. A. McDuffie * Deborah McGowan ¢ Herbert P McKim Jr. ® Grover C. McNair Jr. * Merlin A. Meares ¢ Robert E. Meares ¢ Dale Merrell ¢ Larry K. Monteith
Kenneth W. Moody ¢ Keith R. Moore ¢ Marsha Foster Morris ¢ William E Morris Jr. ¢ Charles Allan Morse ¢ George T. Moss * Barbara H. Mulkey ¢ J. Mark Mullen «
Mehran M. Nazemi ¢ Johnny E Norris Jr. ¢ Francis P. O'Dell ¢ Billy B. Oliver ¢ ByronJ. O’Quinn ¢ W, Jeffrey Osborne ¢ Donald R. Paul ¢ Johnnie L. Pearson ¢ Phyllis
M. Pearson * Thomas D. Pearson ¢ Brooks E Penn e StaceyY. Penn ¢ David L. Percy ¢ David T. Perkins ¢ Richard B. Phillips ¢ Frank Julius Phoenix e J. Stuart Phoenix
¢ W. Gerhard Pilcher ¢ Charles C. Randall * William B. Riddick Jr. * Russell L. Roberson Jr. ¢ Elizabeth R. Roberts ¢ James M. Robinson Jr. ¢ Billy Rose ¢ Ronald W.
Rousseau * Anonymous * Anonymous ® W. Ferrell Sanders Jr. ® Ed Scott * D. Stephen Seawright ¢ Lucille J. Seely * Ronald G. Sherrill * John M. Simmons ¢ Richard
C. Sloan ¢ James O. Smeaton III ¢ Estate of Clarence M. Smith ¢ Gordon L. Smith e Virginia Teske Smith ¢ Theresa M. Snyder ¢ Carol E. Soltz ¢ C. Benjamin Sorrels
J. Raymond Sparrow Jr. * Ervin W, Squires ¢ Hans H. Stadelmaier e Flora Susanne Stannett « Kenneth A. Stevens ¢ Paul R. Stewart ¢ Estate of Katharine Stinson e Carl
S. Stutts Jr. * Ling-ChingW. Tai * James A. Tevepaugh Jr. * Henry C. Thomas ¢ Earl R. Thompson ¢ Jo Goodson-Tiedeman e W. Parker Tomlinson ¢ Allen K. Tothill
Anne M. Traynor * Robert E. Troxler ® Thomas E. Twiggs * Brad Tyson ¢ C.EdVick ¢ Thomas]J.Vitolo ¢ Craig M. Wardlaw ¢ Hans Warren * Alan S. Weinberg ¢ Edward
1. Weisiger ¢ Louis S. Whatley ¢ S. Edward White ¢ J. Turner Whitted ¢ William R. Wisseman ¢ H.E. Withers IIT ® Robert S. Wolf ¢ Simon B. Woolard ¢ Thomas E Wyke
Kathleen M. Wynegar ¢ James D. Yopp Jr. * Deborah B. Young ¢ Jing Zhang * Dora L. Zia * Paul Z. Zia * Joseph M. Ziglar * Vasili V. Zolotov ¢ Carl E Zorowski

John M. Amein ¢ Anal. Anton ¢ William Y. Barkley ¢ Edward J. Baxter * Gwendolyn H. Bell ¢ Steven A. Berry ¢ Robert S. Blackwood e Charles E.

Branscomb ¢ Martha K. Brinson ¢ John C. Clark ¢ Norris Z. Clayton ¢ Laura R. Comes ¢ Janet]. Connelly ¢ Kenneth E Corbett ¢ Ronnie L. Davis ¢

James R. Dean e J. Bennett Dellinger III « Doug R. Deming ¢ C. P. Doshi ¢ Frank Elliott * Larry W. Ellis * Shawn M. Ervin e Sallie T. Everette ¢ Jesse

O. Fearrington Jr. * John M. Fisher Jr. * R. Wesley Fulk ¢ RobertJ. Glusenkamp ¢ Rachel G. Goins * Hartwell L. Graham Jr. * Edmond A. Grigg Jr.

Carol K. Hall » William C. Hall * Victor B. Hamrick ¢ William T. Hardy ¢ Michelle L. Hartsell ¢ James N. Hill « Milton R. Hodges ¢ Chris Hoomani
¢ Arthur L. Hunt ¢ Jonathan C. Johnson ¢ Terry L. Johnston e Victor A. Jones Sr. ¢ Richard B. Josephson ¢ William B. Kay Jr. * C.S. Keeley * Rob Kennerly ¢ Todd E.
Kiziah e Charles T. Lambert ¢ Cynthia C. Lancaster * L. Duane Long ¢ Heath W. Love Jr. * John M. Maclaga ¢ Benjamin R. Martin ¢ Claude R. Martin ¢ Angus A.
McDonald Jr. * Frank H. McDougall ¢ Leonard C. McRee ¢ Jeffery B. Messer ¢ Kenne C. Miller * Sharon Miller ¢ Ben L. Millsaps * Richard M. Minday ¢ Clyde W.
Moore ¢ Richard D. Moore Jr. « Michael A. Mueller * Raymond L. Murray ¢ Christopher M. Myers ¢ David T. Nolan ¢ Jennifer Bouck Ogburn ¢ Roger Lewis Owens
David C. Page * Thomas U. Parkin ¢ Dave Parrott ® Henly H. Patton Jr. ¢ J. Steven Phifer ¢ John W. PolkJr. ¢ Marion R. Poole ® Ann M. Quillian e Eric Reichard ¢ Lola
M. Reid * William G. Robinson Jr. * Keith T. Ross ¢ P. E. Scarborough Jr. « William D. Scott Jr. ® Roger Kyle Seals ¢ David T. Sidbury ¢ Lynn Snuggs ¢ Paul M. Stephens
III  Jennifer Taranto * Donald R. Tomlin ¢ Alfred G. Travis * Michael T. Vaden ¢ George O. White ¢ E M. Whitmeyer Jr. * William and Allison Willis ® Tony M. Woody
Stephen G. Worth IIT ¢ Henry B. Wyche Jr.

Charles D. Adkins ¢ Robert L. Andrews * George R. Auten, Jr. ® Thomas J. Bagby III ¢ Charles R. Bailey Jr. * Marty A. Baker  William C. Baker ¢ Carl

J. Bannerman e Stephen J. Barberio ¢ Robert C. Barger ¢ Kathleen B. Barnes * Wesley T. Bass ¢ Theresa R. Bell ¢ Paul R. Besser * Gerhard A. Beyer

e Michael W. Bezera ¢ Charles G. Bingenheimer Jr. * Charles G. Bingenheimer ¢ JohnV. Boehme ¢ Mark M. Boggs ¢ John W. Bogle ¢ Birinder S. Brar

¢ James W. Braswell ¢ Randolph G. Brecheisen ¢ James M. Brindle ¢ Randolph D. Broome ¢ Alex T. Brown ¢ Stephen C. Bryan ¢ James A. Buck °

Owen D. Bugge ¢ J. Kenneth Burge ¢ E C. Campbell Jr. ¢ Jonathan S. Carpenter ¢ J. Owen Carson Jr. * Eugene Colby Cathey ¢ Edward L. Chambers
Jr. » Robert M. Chiles ¢ Billy and Lena Churchill ¢ Jimmy D. Clark ¢ Will Cohen ¢ W. Kerr Collins Jr. * Gary G. Conrad ¢ Charles W. Cook ¢ Karen Cook e Everett E
Cox * Andrew M. Crocker ¢ G.Dan Culp ¢ E. L. Dalrymple Jr. ® Mark E. Davis * Hubertus W. Diemel ¢ David W. Doar ¢ Gary S. Doby ¢ John L. Doyle ¢ Roger Drum
e Carl R. Durham ¢ John Ivey Eagles Jr. « Tim J. Earley ¢ Allen C. Eberhardt ¢ David G. Edelman ¢ A. Mark Edwards ¢ Michael H. Edwards ¢ Michael D. Ernst * Greg
Errico ¢ William D. Etherington ¢ Stephen Michael Ezzell ¢ Jay Mark Flynn ¢ Robert G. Ford ¢ Frank L. Frederick ¢ Charles H. Gay Jr. * Edgar M. Geddie Jr.  Chris D.
Gentile ¢ RobertJ. Girard Jr. ® Thomas W. Glasgow ¢ George D. Glover * Michael J. Gobel ¢ Donnie L. Goins ¢ John H. Goyer * Theron E. Graham ¢ Paul E. Green Jr.
¢ Eugene L. Griffin Jr. « Bhupender S. Gupta ¢ Richard C. Harrington ¢ Anna Clyde Fraker ¢ Wayne T. Harris ® Hassan A. Hassan ¢ John W. Hawkins ¢ Tim Haynes
Mickey P Head ¢ Daniel M. Hill ¢ Robert C. Hinkle Jr. * Jack Hinson e Louis B. Hoffman Jr. * Robert C. Hoffman e Richard O. Holcomb ¢ Guy Richard Holshouser
David M. Holthouser ¢ Eunjoo C. Hopkins ¢ Matthew M. Hulteen ¢ Mark P Humphrey ¢ John E. Huss ¢ Edward Izmirian ¢ James L. Jessup ¢ Rene Galloway Johnson
e C.A.JohnsonIII ¢ Brian H. Jones ¢ Phillip E. Jones ¢ Malcolm R. Judkins * Ramey E Kemp Jr. * Joe W. Kent Jr. * Andrew L. Kilby Jr. ¢ Charles S. King * Dwight G.
King ¢ Randy C. Kirkman e Frank C. Kluge ¢ Jennifer L. Knight ¢ Carolyn B. Knott * Danny W. LaBelle ¢ James C. Lambeth ¢ Carrie D. Larson ¢ M. Vance Lassiter Jr.
e Oscar D. Lee III » Thomas M. Lewison ¢ A. Heath Light ¢ Richard A. Loftis * M. David MacCallum Jr. * Robin E. Manning ¢ Ralph D. Martin ¢ Eduardo Martinez
John A. Martinez ¢ John A. Mathew ¢ Octavia G. Matthews ¢ Walter L. Mayberry III ¢ John B. McClintock ¢ H. Max McCorkle ¢ S. Glenn McLean ¢ D. Scott McRae
Paul A. Meares * David B. Michaels ¢ Thomas M. Miller ¢ Todd E Miller ¢ Gary L. Mills ¢ Jack E. Milvaney ¢ John A. Mitchell IIT ¢ C.T. Modlin Jr * Joel K. Monteith
¢ David C. Moore ¢ Ronald H. Morgan ¢ James E Morton ¢ Harry Mosher ¢ Michael W. Mydlow ¢ A. Creech Newsome Jr. ¢ Craig M. Newton ¢ Vernon R. Norman
e David L. Norris ¢ Jeffrey T. Oakes ¢ David E Ollis * Donald T. O'Toole ¢ Michael C. Pace ¢ Elizabeth G. Page ¢ Thomas C. Paisley Jr. ® Charles W. Parris * Jeremy
J. Pearson * Daniel W. Perry ¢ Wayne A. Peterson ¢ Christopher T. Phillips ¢ Emory W. Pitts ¢ Martha B. Polk ¢ David W. Preo Jr. ¢ Richard K. Queen ¢ Leonard C.
Ramey ¢ Herbert W. Ramsey * Lance S. Read ¢ James C. Reavis Jr. * Richard T. Redano ¢ Calvin L. Reid ¢ Phillip B. Renfrow ¢ Jeff Richardson ¢ Danny G. Riley ¢ R.
Page Riley ¢ Tim N. Riley * George W. Roberts ¢ John E Roberts ¢ Charles K. Robinson ¢ D. Edwin Rose ¢ Ross R. Ruland ¢ Walter R. Russell ¢ Lloyd E Scheer Jr. ©
Phillip W. Scoggins ¢ Roger M. Scovil ¢ Rajesh Selvaraj ¢ Jeffrey G. Shelden ¢ Boyce J. Sherrill IT  John P. Shillinglaw Jr ¢ M. Dean Sidbury ¢ Lee R. Skipper ¢ Keith
W. Smith ¢ Norfleet N. Smith Sr. ® W. Gilbert Smith e Eric Sorensen ¢ Lawrence E Spaine * Roger D. Spence * William P. Steele * Mark R. Stegner ¢ James A. Stokes
Jr. » Christopher A. Story ¢ David L. Stout Jr. ® D. Glenn Strickland ¢ Robert B. Sudderth ¢ Anna C. Sullivan ¢ Joel A. Swanson ¢ S.Van Taylor ¢ Theodore E. Taylor
¢ Robert E. Terrell « Edward S. Thomas ¢ Steven L. Thomas ¢ Joseph R. Thompson ¢ Matthew B. Tichenor ¢ Edward V. Tolson Jr. ® Thomas M. Toms II ¢ Joseph K.
Transou e E.A. Travis Jr. * Keith E. Troutman ¢ Lawrence A. Twisdale Jr. * Brenda J. White ¢ D. CraigWaddell ¢ N. Ray Watson Jr. * Thomas C. Webb Jr. * T. Warren
Weeks Jr ¢ Charles E. Weitzel « W. Andrew Wells Jr. * Gerald M. White e Larry Ronald White ¢ B. Whiteside Jr. * Roger D. Whitley ¢ Gary T. Whittington ¢ Fredrick R.
Wicker Jr. ® William J. Wilhelm e David R. Williams e James L. Williamson ¢ Deanne B. Williamson ¢ Allen L. Williford ¢ D.Vann Williford ¢ Craig S. Wilson e James G.
Wilson ¢ Thomas Wojtacki ¢ Jeff York

George M. Abernethy '83 e Jerry M. Absher 57 ¢ John C. Adams '91, 93 ¢ Nellie B. Adams ¢ Barry W. Addertion 88 * Rebecca H. Ahne '94,’96 ¢ Lester

K. Aldrich I1'67,'73 » Donna B. Alexander '81 e J. Harvey Alexander '74 ¢ Margaret G. Allen ¢ Richard Charles Allen '65 ¢ Frank M. Alley Jr.'59 o Jerry

D. Allison '70 ¢ Adli A. Alliss '51, '54 * Richard M. Alt'81 ¢ LoriS. Althaus ‘90 ¢ Carl D. Anderson '72 ¢ Fredric D. Anderson 57 ¢ Gary N. Anderson '89

¢ George B. Anderson '77 ¢ John H. Anderson I1 '68 ¢ Paul A. Anderson Jr. 63 ¢ Sara B. Anderson '02 ¢ Arun Aneja ‘73, '75 * Louisa L. Arendt '85

Peter A. Armstrong '85 ¢ Thomas L. Armstrong ‘81 e Brandon B. Arthurs '96 ¢ George S. Atkinson Jr. '42 * M. Wayne Atkinson '61 * William A. Atkinson
Jr.’57 * Robert W. Attaway '80, 82 * William E. Austin Jr. '69 * Joseph W. Aycock '72 ¢ Grant Ayers Jr. '64 * Alf Badgett ‘76,78 ¢ LeeJ. Bailey Jr.'75 ¢ Max N. Baker '59
Richard E. Baker Jr. 85, '97 ¢ James M. Bales '49 ¢ David J. Bamford '97 ¢ James R. Barbee Jr. '55 ¢ Raymond E. Barber '70 e J. Victor Barbour 81 ¢ E. Ann Bare '74 *
Kelly R. Barger ‘91 ¢ John C. Barker '66 * William C. Barker ‘82 ¢ John D. Barnes '66 ¢ Ray Barnes '61 ¢ Richard B. Barnes '85 ¢ James Ray Barringer '66 ¢ Sylvester J.
Bartos '82 ¢ L. Allen Barwick Jr. '71 * Donald L. Basinger ‘60 ¢ David Edward Bass '84 ¢ Dennis G. Bass '76, 78 ¢ Jack O. Bass '50 * Thomas H. Batchelor Jr. '81, '82
Michael J. Batts '89 ¢ Rufus A. Baxley Jr. '56 ¢ Dane E Bayag ¢ John M. Beadle '80 * Robert S. Beadle 02 ¢ John A. Beam Jr. '53 ¢ Arthur L. Beaman Jr. '43 ¢ Derek L.
Beatty '85 ¢ Kenneth I. Beaty '90 * Hoy S. BeckJr. 75 ¢ JohnW. Beck '76,’80 ¢ Cathy N. Beeson '83 ¢ Greg Bender '74 ¢ Craig D. BennettJr.'75 * R.V. Bennett’52 ¢ Tim
Berkey '91 ¢ Donald P. Bernheisel ‘67 ¢ Henry B. Berry ‘81 * Jeffrey G. Best '94 ¢ Daniel H. Biechler '89 ¢ Frank A. Billings '53 ¢ Robert E. Bingham '69 ¢ Elizabeth
Birskovich '91 e Richard A. Bisanar '56 ¢ Lawrence L. Bissett '58 ¢ Scott Blackley '88,’90 ¢ Dan D. Blair Jr. "77 ¢ H. Wayland Blake '62, '66, '70 ¢ James E. Blalock '43 «
William H. Blalock '51 ¢ William W. Blanchard 50 ¢ T. W. Blankinship '59 ¢ Dennis R. Blanton 88 ¢ Leland S. Bloebaum 98 ¢ Paul B. Blount '63 ¢ Thomas H. Blount '40
¢ James G. Boatner Jr. 77 ¢ Joel & Sherri Bogue '92 « Phillip H. Bonardi 69 ¢ J. Finley Boney Sr. '50 ¢ Carl E Bonner '85 ¢ E. W. Bonner '51 ¢ Timothy A. Boone '90
Jack M. Booth '66 ¢ W. Kelly Bowman '89 ¢ Tom Boyd '65 ¢ Robin D. Boyles 84 ¢ Ralph H. and Elizabeth V. Bragg * Jennifer P Brandenburg '86 ¢ Anthony S. Brandon
’85 * William D. Branoff 86  Horace R. Branum '66 ¢ Oliver C. Bray '80 ¢ Dudley B. Brickhouse '85,’91 ¢ Donald N. Bridges '58,’60 ¢ Sam Bright '63 ¢ E. Downey Brill
Jr. * J. Neil Britt '90 * Don Brittain '73 e Jeffrey C. Brittain ‘83 ¢ Theodore G. Brna '70 * Robert L. Brockett '66 * L. Wayne Brogden 74 * E A. Brooks 62 ¢ Jonathan D.
Brooks '94 e Leslie C. Brooks '39 ¢ Kevin Brookshire '86, ’89 * Loyd E Broom Jr. '86 ¢ Stanley J. Brothers '70 ¢ Cheryl M. Brown '81 ¢ Lemuel Brown '83 ¢ Roy D. Bruce
¢ John R. Buchanan '64 ¢ Ray T. Buckner Jr. 58 ¢ C. Michael Bullard '84,’86 ¢ Todd A. Bullions '94 ¢ Daniel G. Bumgarner '68 ¢ Bobby L. Buntin '03 ¢ Stephen T. Burch
’65 * John R. Burger ‘82 ¢ John A. Burgess Jr. '86 ¢ Peter D. Burgess '55 ¢ Alex R. Burkart '72,’75 ¢ James T. Burnette '89 * Lea Burt ‘80  LarryJ. Burton ¢ W. E. Burton
Jr.’62 e Jonathan D. Busick '99 ¢ Robert L. Cagle III '75 ¢ B. M. Cahill Jr. '55  E Wheeler Caney III ‘86 ¢ James E. Canfield 86, '90 ¢ Omer Cansizoglu ¢ Patricia A.
Carlson "84, ’85 * Ronald W. Carmichael '71 ¢ Neil A. Carpenter ‘88 « Thomas B. Carpenter ‘48  Hubert N. Carr '76 ¢ William Carr 69 ¢ James P. Carroll ‘85 ¢ John M.
Carroll ‘88 ¢ John P. Carroll Jr. ‘78 * Preston A. “Bert” Carter PE 70 * Linda H. Cassulo 83 ¢ Daniel Lee Cave '89, 03 ¢ E. Gene Caveness '66 ¢ Christine L. Cerny
Jeffrey O. Chandler '89, 90 » W. Dean Chastain '88 ¢ Yogesh T. Chavda '90 e Philip L. Cheek '70 ¢ Burt Cheezem '73 ¢ Blair L. Chesnut '93 ¢ David A. Chester '88 ¢ Ed
Chisholm '51 ¢ Wesley S. Chou '95 ¢ Herbert E. Church Jr. 41 * Alan E. Clark ‘90 ¢ CraigR. Clark '81 e Eric Jerome Clark "84, 85 * George A. Clark 71 * Kevin A. Clark



Achieve! The Campaign for NC State is an historic, $1 billion
university-wide fundraising effort that will ensure our ability
to transform lives for generations to come through truly
innovative teaching, research, extension and public service.

Private gifts raised during this campaign will help solidify
NC State’s reputation as a national center for learning where
students and faculty are put first and where the entire com-
munity is united by a desire to excel, collaborate and achieve
results relevant to life today. In using the campaign funds
wisely, priority will be given to elevating NC State’s already
strong reputation for

Outstanding academic programs that run the gamut from
agriculture and life sciences to veterinary medicine and
include the arts, business, design, education, natural
resources, science, engineering, technology, the humani-
ties and more.

Award-winning faculty who share a passion for both
teaching and achieving results and who are dedicated to
supporting active, inquiry-driven scholarship as well as
opportunities for learning beyond the classroom.

Undisputed leadership in areas of study critical to the
world’s future, such as biotechnology and biomedical engi-
neering, including many disciplines that cross traditional
boundaries to create new areas of specialization.

Groundbreaking research that produces practical, life-
changing innovations in such areas as public health and
safety, environmental protection, education, medicine,
communications and more.

State-of-the-art facilities to house educational, athletic and
social activities that unite the extended NC State commu-
nity and enhance the campus experience for our students,
faculty and staff, alumni, visitors and business partners.

Responsive outreach and extension services that extend
the scope of our leadership in agriculture, education,
natural resources, technology and many other areas, ben-
efiting individuals and communities across our state while
spreading our influence around the world via distance

learning and
other innovative
techniques.

¢ Collaboration
between aca-
demia and
industry based on mutually beneficial partnerships with
businesses, communities and governments to create eco-
nomic growth and new jobs while testing innovation and
enhancing people’s lives.

e An unparalleled student experience that combines chal-
lenging academic programs with cultural and athletic
opportunities, technology-enhanced education, financial
aid, strengthened enrichment programs and other new
enrichment initiatives to create a diverse learning and
living environment that supports a balanced life for indi-
viduals from all economic backgrounds.

¢ The ability to create leaders for the future who are globally
ready and well-equipped to succeed, thanks to their curi-
osity, perseverance, self-confidence and compassion.

¢ Ahealthy, well-managed university endowment that pro-
vides income to secure NC State’s future and yields rich
payoffs for all of our programs and constituent groups, all
while providing NC State with a degree of autonomy and
self-reliance, even during the inevitable periods of state
funding shortfalls.

These priorities are in line with NC State’s long history as a
land-grant institution dedicated to the best interests of
North Carolina and its people. The campaign has already
raised approximately $865 million toward its $1 billion goal.
For NC State to exceed its goal we need the support of every
area of the extended NC State community, including alumni,
faculty and staff, students, parents, foundations and our
corporate partners. Together, we can make a wide array of

new programs and enrichment possible — allowing our great
university to assume an even more dominant role in shaping

the future of our state, our country and even the world. It
all comes down to you. Support Achieve! The Campaign for
NC State.

The Campaign for NC State

’89, 91  Susan G. Clark ¢ Marshall W. Clawson '84 ¢ John G. Cleland '81 ¢ Arnold J. Cobb 73 ¢ Gerald M. Cobb '68 * Timothy H. Cole ‘82 ¢ Bobby E. Coley '70 ¢ Kent
M. Collier ‘81 * Larry D. Colliver '00 * John R. Concklin 68 ¢ John G. Connelly Jr. '66 ¢ Lawrence H. Conner '50 ¢ Philip G. Conner '62 ¢ L. N. Connor Jr. ’60 ¢ Doug
Connor '71 * Stephen G. Conrad 53 ¢ Eugene A. ContiJr. * Fred R. Conyers Jr. '48 ¢ Howard W. Copenhaver Jr. '60 ¢ Douglas Corriher ‘92 * H. A. Corriher Jr. '49 o
Robert A. Costner Jr. '55 * Wayne Cotten '57 ¢ W. Douglas Couch '67 ¢ Wesley B. Covell ‘84 ¢ Edward M. Cowan '76 ¢ William E Cowan '74 ¢ John W. Cowand Jr. '57
Ottis R. Cowper '82 ¢ James E Cox '61 ¢ John N. Cox 80 ¢ David C. Craig’79 ¢ B. H. Craver '58 ¢« Emmett D. Crawford '93 e Jessica K. Crews '90 ¢ Edie A. Criner '55
Rod Crosby ’61 ¢ Charles L. Crum Jr. '85 ¢ John Harris Crumpler '57 ¢ M. Eve Cunning ‘90 ¢ George R. Dail ‘65 ¢ Bryant R. Daniels ‘72 ¢ Paul H. Daniels '62 ¢ M. Scott
Danner '94 ¢ Charles W. Darden '70 ¢ Mark A. Darholt '79 ¢ Arthur Darr ‘83 ¢ Byron K. Datus 02 ¢ Mark T. Davenport ’80 ¢ Ana P. Davis ‘91 ¢ Bobby G. Davis '71 ¢
Carol M. Davis ¢ Charles S. Davis Jr. '58 ¢ Daniel S. Davis Jr. '61 ¢ James M. Davis '65 ¢ Joel H. Davis Jr. 48 ¢ John E. Davis ‘91 e J. Michael Davis 73 ¢ Joseph R. Davis
’78,’97 ¢ Larry W. Davis ‘82 ¢ Michael R. Davis ‘73 ¢ Richard E Davis ‘87 ¢ J. M. Dawkins '61 ¢ H. M. Deal '49 ¢ Karen E Dean ¢ Robert E Deanes '54  Billy E. Dees '62
¢ Robert J. Delano '85 ¢ Paul R. Dengler ‘81 ¢ Joel A. Dermid Jr. '64 ¢ Jason B. Deyton Jr. '49 ¢ Jerry W. Dickerson '75 ¢ Clark Diehl '77 ¢ John W. L. Dilley '81, 83
Charles D. Dixon '47 » C.W. Dixon 47 ¢ Clarence E Dixon Jr. '54 * Wesley O. Doggett '52, '53 ¢ Joe Doman '87 ¢ Ernest N. Donahoe Jr.'59 ¢ E.John Dowden 93,95
Henry P. Dozier, ‘87 ¢ Sean P. M. Dugan ¢ William H. Duhling Jr. ’54, ’55 ¢ Carlton W. Duke Jr.’59 ¢ Glenn T. Duncan 67 ¢ Leo E. Dunn 80 ¢ Charles W. Durant 82  W.
E Dyer Jr.’50 ¢ David W. Dyson '81 ¢ John C. Dyson Jr. ’87 * William L. Dyson '66 ¢ Patrick Eakes '87,’89 ¢ Anne W. Eason '87 ¢ B. Edward Eatmon Jr.’78 * Alan J. Ebel
’69 » Amy K. Wight Eckel '77, 81, '83 « William B. Eckstein 62 ¢ Michael L. Edmond '83 ¢ Allan K. Edwards 85 ¢ John Andrews Edwards Sr. 52 ¢ John D. Edwards Jr.
’56, '58  Joseph E Edwards '52 ¢ Kirby C. Edwards '71 ¢ Malcolm W. Edwards '69 ¢ Shelby C. Edwards ¢ Ronald C. Elder '73 ¢ George L. Eller ‘84 * Bet L. Ellis * Lee R.
Ellis '54 ¢ James C. Elmore '78 ¢ Thomas S. Elmore 74, '76 ¢ Benjamin Harry Etling ’51 ¢ James A. Evans Jr. ‘78 ¢ Michael W. Everett '77 ¢ Tommy L. Everhart '52
Charles R. Farinholt '52 ¢ George L. Farmer 63 ¢ Stephen D. Farthing '87 ¢ Charles H. Favor ‘65 ¢ Gonzalo G. Fernandez 80  Tom Ferrell ‘76 ¢ William E Ferrell Jr. "85
« Billy B. Fesperman '49 ¢ Clyde C. Fesperman Jr.’51 ¢ Donald E. Filbert ‘70 ¢ John S. Fisher ¢ Paul E Fisher '81 ¢ Robert K. Fisher '67 ¢ Robert E. Fite '50 ¢ Claude M.
Flaherty Jr. 48 * Richard J. Fleck ¢ Gregory W. Floyd 77 e Lori A. Floyd 81 e Joe E. Fogleman '67 ¢ John E. Fondren '48 ¢ Wayne E. Ford '61 ¢ Joseph A. Foss 51 ¢ Gill
Fountain 80 ¢ James S. Foushee '78 ¢ Joseph Foutz & Susan Violette ‘86 ¢ Harrison W. Fox 41 ¢ Leon M. Fox Jr. '66 * Robert S. Foyle '76, 78 * Frederick P. Francis
Kenneth D. Franklin '71 ¢ Raymond B. Frauenholz '64 e J. E. Freeman Jr.'74 ¢ W. Kara Moon French '96, '99 ¢ Stephen E Frey ‘92  Harry C. Frick '64 ¢ H. L. Fritz '48 o
Glen A. Frix ’83 ¢ C. Rodney Frye '67 ¢« W. Melvin Fulp '58 ¢ Elin E. Gabriel ‘85 ¢ Walter E. Galbreath II1'75 ¢ Chao Gao ¢ Oscar N. Garcia 61 ¢ Alan K. Garrenton 70
Brian D. Garrett '72 » Dan H. Garrison 75 ¢ George W. Garrison '61, '64, 66 ¢ Nat W. Garrison Jr. ‘86,72 ¢ Randall H. Gay 83 ¢ Stephen Manly George Jr.'70 * JohnR.
German '70 ¢ George Coleman Gibson '67 ¢ Stephen A. Gilbert '69 ¢ M. Douglas Gill '51 ¢ Gary L. Gilleskie ‘86 ¢ R. Douglas Gillis ‘69, ‘70 ¢ Noelle Goins Glass ¢ O.
Edwin Goad Jr.’59 ¢ Kelman P Gomo '38 ¢ Larry R. Goode '75, 80 * Tobias W. Goodman '59 e Leila O. Grantz '87 ¢ Jasper L. Gray 58 ¢ Michael E. Green Jr. '85 ¢ Paul
Green 38 ¢ Marie Ann Greening 88 ¢ R. A. Gregg 60, '62 ¢ Paul E. Gregory Jr. '69 ¢ Charles B. Griffin IIT '64 ¢ Charles W. Griffin '64 ¢ Thomas W. Griffin 66, '71 *
Michael C. Griffith 95 ¢ James Grogan '63 ¢ Elliot B. Grover '57, '60 ¢ David Bruce Guild ‘84 ¢ James W. Gwyn Jr. 70 ¢ Richard W. Hahn Jr. 78 ¢ James A. Hall ‘59 «
Mark A. Hall ‘89 * Michael L. Hall 83, '88 * W. Leslie Hall Jr. 70, '72 ¢ Edward W. Halliburton Jr. 73 * C. E. Hancock III '76 ¢ Stanley B. Hankins Jr. 83 ¢ Jeff Hannah '82
¢ R. Dean Hardy Sr. '72 ¢ Thomas J. Harrelson ¢ Charles C. Harris ‘79 ¢ David H. Harris Sr. 82 ¢ Keith W. Harris '81 ¢ Michael H. Harris ‘91 ¢ William T. Harris ITI '87
Keith A. Harrison 89 ¢ Frank P Hart '94 ¢ Franklin H. Hart ‘87 ¢ James Allan Hart ‘76 * Robert G. Hartis 71,77 ¢« Don L. Hartley ‘61 * Byron A. Harward '74 ¢ Boyce W.
Harwell '60 ¢ Jon M. Hausch '88 ¢ Edwin W. Hauser 63, ’66, '75 ¢ Phillip N. Hauser '74 * David S. Haworth III '58 ¢ Alton W. Haynes '61 * J. E. Haywood '55 * Robert B.
Heater '51 ¢ Charles E. Hedgecock '86, '88 ¢ Richard L. Hedgecock 60 ¢ Jim Heller '68 ¢ Paul E Hemler ‘88 ¢ Roger B. Henderson ¢ William J. Henderson '82 ¢ David
M. Hendricks Jr. 93 * David S. Hepler '50 * Mark J. Herbert '85, '88 e Jeffrey L. Herron ‘89 ¢ Donald L. Hester '61 ¢ Donald S. Hicks ‘82 ¢ Linden R. Hill ‘88 ¢ Anita
Jones Hilliard ‘91 ¢ Mark O. Hinkle '84 e Jeff Hinshaw '89 e Julie C. Hinshaw '93 ¢ Ronald N. Hinson '69 ¢ Richard T. Hirata '60 ¢ Thomas J. Hirons '66 ¢ Leslie L.
Hiteshew ’87 e Steven J. Hitte * Robert Benton Hobgood '77 ¢ Charles E. Holding ‘80 * Lawrence R. Holeman I1’'73 * Brent Holler '75 ¢ E Whit Hollowell Jr. '84 * Jerry
B. Holman '75 ¢ G. Thomas Holmes III '66, 70 ¢ James G. Hondros '58 ¢ Harvey O. Hook '49, '51 * Alvin D. Hooper '61, '63 * Harry C. Hoover '79 ¢ Lawrence D.
Hopkins Jr. '82 * Kenneth L. Horton Jr. '49 ¢ W. S. Horton Jr. ’68 ¢ Donald E. Hostetler '52 ¢ Imagene Howard '94 ¢ Mark L. Howard 89 ¢ Randy L. Howard '76 ¢ Allen
G. Howe '80 ¢ Ronald S. Huff '73 ¢ Jonathan S. Huffman '93 ¢ Larry D. Huffman '76 ¢ Jerome Hughes '95 ¢ Christopher E. Hultgren '88 ¢ Joseph E. Hummer ¢ Ervin G.
Humphries '58, '60 ¢ Fred Russell Humphries ‘83 ¢ W. Kenneth Humphries '66 ¢ Veronica H. Hubbard '97,’97 ¢ Angela Hunnicutt '92 e James R. Hunter '50 ¢ Jesse E.
Huntley IT1'86 * Leta E Huntsinger '94 ¢ R. B. Hurst]Jr.’65 ¢ Erle M. Hutchins '52 ¢ Robert L. Hutchins ‘87 ¢ Henry Bland Hutton 83  L.S. Inscoe Jr. 48 ¢ Clark S. Isaac
"74 « W. L. Isenhour ITT'71 « C. Randall Isenhower 76 ¢ Michael S. Jackson '92 e Shaik Jeelani ‘71, ’75 ¢ Thomas H. Jeffries 73, ’83,’85 ¢ Marshall E. Jennette '60 ¢ L.R.
Jernigan ’51 ¢ Fred D. Jerome Jr. '47 ¢ Richard E Jessup '57 * Randy D. Jester ‘75, 77 ¢ Frederick R. Jetter 60, '66, 70 * Clarence B. Johnson Jr. 42 * Jerry M. Johnson '67
¢ Joseph William Johnson ‘89 ¢ Kathleen Johnson ¢ Mark A. Johnson 92 e Philip J. Johnson '86 ¢ Marc Johnson '92,’94 e Sarajane L. Johnson 91 ¢ William P. Johnson
’66 * William W. Johnson III ‘70, '71 ¢ G. Andrew Johnston II'80 ¢ Robert K. Johnston III '78 ¢ Carroll G.

Jones '58 ¢ Clinton E. Jones 48 ¢ Darrell Jones 78 ¢ Donald R. Jones 72 ¢ Frank W. Jones '83 *

Harry Leroy Jones '64, '75 ¢ Hugh O. Jones Jr. '49 ¢ Michael H. Jones '56, '66, ‘73 ¢ Ralph N.

Jones '51 ¢ Robert E Jones '62 ¢ Thomas W. Jones 83 ¢ Walter B. Jones Jr.'65 ¢ Charles L.

Jordan IIT'61 * Sanford R.Jordan Jr.’70 * Verner N. Jordan Jr.’59 ¢ Jimmy W. Joyce '70

¢ Harvey R. Joyner '58, 60 * John M. Kamprath ‘82 ¢ John N. Kandara '92 ¢ Brian D. , Friends/Parents

Kanely '69, '72 * Ray A. Kayler * Scott R. Kegler '92,’95  Alan R. Keith ’82, '86 o FOﬂdg};OHS 2.0%

Wayne Douglas Keller ‘59 ¢ James T. Kelliher '87, 90, '94 ¢ Michael R. Kennedy '65 Org%ng;;mns 3\_0—
e W. D. Kerns 51 ¢ Gary A. Killen '70, '72 * Donald W. Kilpatrick '70 ¢ G.R.

Kindley e Alton].King’97 ¢ H. Frank King ITI'64 * James A. King Jr. '55 ¢ James

K. Kingsolver 42 ¢ W. Franklin Kirk 62 ¢ Randy Kiser ‘84 ¢ Gene E Kizziah '59 e
Richard L. Klevans ‘91, '95 * Donald P. Knepper ‘69, '72 ¢ J. T. Knight '59 ¢ Carl &
Evelyn Koch e Paul R. Koch '89, '97 « Bedie R. Kohake '90 ¢ Tammy Konrad 93 *
William S. Koon '68 ¢ Glenwood M. Kornegay 70 ¢ John M. Kraft ‘81 e Bill Krieg '81

¢ Wayne Kurfees '69, 72 ¢ Alan D. Lail ‘81 ¢ Dean E Lail '83 ¢ John M. Lake '57 e
David D. Lambeth '78 e J. B. Lambeth 44  LTC. N.W. Langston Jr. ‘74 ¢ W. Steven Lanier

Alumni
23.8%

Corporations
56.3%

Faculty/Staff
1.0%
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’66 ¢ Edmund G. Lansche '83 ¢ John H. Lasley
Raymond E Lazaretti ¢ Elinor S. Le Claire '88 *
David K. Lee '85 ¢ Hsien-Mo Lee '83 ¢ K. Eric
’52 * Robert A. Lentz '50 * Michael T. Leonard
Jerry G. Lewis '69 ¢ Robert P. Lewis Jr. '69

'67 * Penny E. Lassiter '84 ¢ Jerry B. Latvala '76
Jesse C. League Jr. '73 ¢ Michael J. Ledford '89 «
Lee '74 » Calvin W. Leggett '75 ¢ Hugh Leighty
’81 ¢ Paul T. Leonard '49 e Billy G. Lester Jr. '87
Faculty Scholarships and Roger D. Lewis '67 ¢ Yihong Liao '87 ¢ David A.

Programmatic
22%

Lindley 70, '82 ¢ Michael B. Linville 67 Dev?zl?;gment : Fellg\algpips Wayne H. Linville ‘64 ¢ Thomas P. Lipps '90 e
George E List ¢ Kevin A. Lively '84 ¢ David L. 5 : Lollar ‘70 * George E Long '58 ¢ Joel A. Long '86
¢ James R. Lowe 70 ¢ Joseph Barber Lowrance Buildings 71 » ER. Loyd Jr. '66 * Robert L. Luellen '68 *
ickson M. Lupo 79 e Zeno G. Lyon Jr. '50 e - eneral onna T. MacInnis ‘83 ¢ Doug B. Mackintosh '74 e
Dickson M. Lupo ’ Zeno G. Lyon Jr.’ a”d;?f;"'t'es General DonnaT. Maclnnis '83 « Doug B. Mackintosh ’
Glen A. MacMillan ’89, '91 ¢ Nathaniel Macon '49 Urgﬁ;tprlgr’s(ed Nick Macropoulos '81 ¢ James G. Maddrey Jr. ‘69 *

Philip Morris Malone '63 ¢ Stephen H. Marbut '74

G. Marsh '75 ¢ Fred E. Marshall '57 ¢ Tasha C. Marshall
Martin '71 e John I. Martin Jr. ‘83 ¢ Samuel L. Martin '92
Erik Martin 94 ¢ James S. Martineau '88 e Frank J. Masella ’91 * Harry L. Mashburn '64 ¢ Roy H. Massengill '59 ¢ James S.
Massey '59 ¢ Gary E. Matthews '78 ¢ Lonnie T. Matthews Jr. '55 ¢ C. Herman Mauney '53 ¢ H. Page McAdams '82 ¢ John C. McCachern
’86 ¢ William R. McClain Sr. 61 ¢ David E. McCombs '62 ¢ Kevin D. McCraw '93 ¢ Gary R. McCray '76 ¢ David McDonald '94 ¢ Charles N. McDuffie '71 ¢ Joseph T.
McEwan '94 ¢ James Allen McGee '76 * Lawrence B. McGee '53 ¢ Bobby E. McGuire 81 ¢ Randolph D. Mclver '59 ¢ James W. McKenzie II1 '72 ¢ Nicholas R. McKinley
Sr.’72 » Brent McKinney '71 ¢ Charles I. McLain '52 ¢ Jeffrey T. McLamb '00, '01 ¢ John P McLean '64 ¢ Bragg McLeod ¢ William L. McLeod Jr. '62 ¢ David Michael
McLin '73,’83 « Albert T. McMain Jr. '58 ¢ John Edward McNeill '68 ¢ John H. McNeill '60 ¢ Dwight J. McRae 78 ¢ Joseph H. Meadows Jr. 80 ¢ Dan Mears '66, '70
Scott A. Mebust 98 e James S. Medford '80 ¢ Teresa S. Medley '84 ¢ J. H. Medlin Jr. '58 ¢ J. Beth Meenaghan '87 * Wilbur L. Meier Jr. * Robert E. Merritt '49 ¢ LT Kent A.
Meyer '96 * Vincent M. Micelotta '76 ¢ Thomas D. Michaels '62 ¢ C. B. Mickle Jr. '63 ¢ Joseph S. Milazzo 11’96, 97 ¢ Michael G. Miller 66, 68, 73 * Paul D. Miller Jr. 51,
’53 » Thomas M. Miller 66 ¢ Douglas B. Mills '74 ¢ Greg G. Mills ‘94 ¢ Thomas K. Mills ‘66, "70 * Thomas C. Millsaps '48 e Virgil G. Mims Jr.'50 ¢ Tony L. Mitchell ‘87
James L. Mizelle '75 ¢ Kevin D. Modlin 92 ¢ Georgia C. Mohr '84 * Tingley Moore '50 ¢ Jackson O. Moore 74 ¢ Jerry K. Moore '78 ¢ L. Steven Moore 76 ¢ Mary Anne
Moore '92 ¢ Michael A. Morgan '72 ¢ Arthur S. Morris I1I '83, ’83,’86 ¢ James E. Morris II '71 ¢ James I. Morris Jr. '56 ¢ Mike Morton 76 * Zeb V. Moseley II1 '90 ¢ Robert
C. Moser '86  William D. Moxley Jr. '58 ¢ Roger B. Mull "75 » Thomas H. Mull ¢ Michael J. Munn '95 ¢ Peter W. Murgas '76 ¢ Michael E. Murphy '96 e Jeffery D. Murray
’84,’88 * Dawn D. Myers ‘91 ¢ Dan Nash '73 ¢ Lt. Col. Stephen C. Nash '85 ¢ Robert B. Neal ‘97 * Gerald W. Neher Jr. '70 ¢ Chris Nelli ‘91 ¢ Brad Nelson '83
Christopher C. Nelson '92 ¢ Lowell R. Nelson '76 ¢ James L. Newberry '72 ¢ Eric A. Newdale '82 ¢ D. Grant Newman '89 ¢ James L. Newsom Jr. ‘67 ¢ Charles A.
Newsome ‘84 ¢ Joe R. Noles Jr. 85 ¢ James M. Norman III '53 ¢ Melanie A. Mann ’88, '95 ¢ Robert A. Nunez '87 ¢ Ronnie A. O’Daniell '69 ¢ William H. Odell '85 «
Dunford E. Okoth '95 ¢ James P. Olson Sr. '69 * Martin O’'Malley ¢ Ragan H. Ormand '66 ¢ Dewey B. Overman II '68 ¢ Timothy M. Owen '82 ¢ William R. Owen '92
Charles T. Page '82 ¢ Cuthbert T. Palat Jr. '69 * Jacob A. Palmer III'69, '73 ¢ Hayne Palmour III '61 ¢ Scott B. Pannell '93 ¢ Billy C. Parker '63 ¢ Garris D. Parker Jr. 76
Joseph L. Parker '86 ¢ Kevin C. Parker '85 ¢ Jeffrey L. Parks '85  Phillip S. Parsons 89  Maurice W. Partin Jr. '63 * Baird L. Paschal Jr.’71 ¢ Prayson W. Pate ‘88 ¢ Hinesh
B. Patel '91  Hitesh C. Patel ‘86 ¢ Henry Wilson Patrick '67 ¢ Michael S. Patrick '73  Alicia B. Patterson '89, 90 ¢ Edwin H. Patterson '72 ¢ Greg Patterson ‘83 ¢ Andrew
C. Patton '72 * George N. Payne Jr. '49 ¢ Jim C. Payne ¢ Richard S. Payne '39 ¢ IraW. Pearce '57 ¢ Curtis B. Pearson ¢ J.C. Peed '62 ¢ Norman L. Pendleton Jr. '74 ¢ Jim
A. Penland '48 e Deborah J. Perry ‘80 ¢ J. Phil Perry ‘71 M. Howard Perry ‘80 ¢ William R. Perry ‘86 ¢ Charles H. Peterson '49 ¢ Howell L. Peterson '61 ¢ Karl B.
Peterson '88,’90  R. L. Phillips ITI'68 ¢ Louis Pikula III'84 ¢ Jon Pinder 82 ¢ Richard H. Pinney '72 ¢ J. D. Pittard ‘64 ¢ Frank W. Pittenger '88 ¢ Robert M. Pitts Jr. '78
Joseph M. Pleasant 72 * Christine C. Podeszwa ¢ Richard C. Poindexter Sr.’64 ¢ Joseph B. Pollock Jr. 70 « Wendell A. Porter ‘81 e Jesse E. Powell Jr. '56 * Pete R. Powell
Jr.’70 » William H. Powell Jr. '49 ¢ James P. Poynton ¢ Donald R. Preslar '66 ¢ W. Brent Pressley 89 ¢ W. Maurice Pritchard '54, ’55 ¢ E. M. Proffit’69 ¢ Craig A. Pryzgoda
'91 » Mark E. Puckett ‘86 ¢ W. Leonard Pugh '75 * Robert Pungello Jr.’01 ¢ Karen K. Quaintance '89 ¢ William H. Quaintance III '89 ¢ Warner C. Rackley '84 ¢ Abdul M.
Rahmani '66, '68 ¢ Jeffrey E Ramsey '82 ¢ G. Kris Rao '76 ¢ R. Donald Raper '64, '68 ¢ Joe H. Ratchford 72 * Lawrence D. Ray '81, '84 ¢ Marl E. Ray ‘38 * Jack S. Reams
’60 * Stephen P Redding 71 ¢ Donald D. Redmond Jr. 78 * Michael E Redmond '73 ¢ Richard H. Redwine '59, '60 * Robert O. Reece Sr.’54 ¢ Robert W. Reed '52 ¢ Earl
E Reese Jr. * H. Lynn Reese ¢ Donald Nelson Reeves '79 * Mark D. Reich ‘80 ¢ Daniel E Revels ‘72 ¢ Robert H. Reynolds '48 ¢ Jennifer Lynn Rhatigan '87 ¢ Robert C.
Rhodes Jr.'72 * Reginald M. Rhue 60 ¢ Michael A. RicciardiJr.’82 ¢ Jimmie Chip Richardson '75 ¢ Phillip E. Richardson 48 ¢ Charles D. Riley Jr. 71,72  Dain A. Riley
"75 * Robert Rivera '89 ¢ Danny A. Roach '90 ¢ Alfonso D. Robertson '38 ¢ Michael J. Robison '78 ¢ Bernard J. Rock '59 ¢ John E. Roderick '91 e Buffie Dew Rodri ‘91
James C. Rogers 74 * G. C. Rogerson '62 * Gene D. Rohrer '67 ¢ Charles L. Rollins '74 ¢ Dillon W. Rose '71 ¢ Cary M. Ross '62 ¢ Nagui M. Rouphail ¢ Donald H. Roy '58,
’64 * Richard W Roycroft 86 ¢ Elizabeth W. Rudd ¢ Sheryl Ann Rudd '87 ¢ G. E. Rusher III '71 ¢ Scott E. Rushing '89 ¢ Suzanne S. Rushing '85 ¢ Joseph H. Sadler Jr. '76
¢ Douglas E. Sander '95 ¢ Freager R. Sanders III ‘81 * Marvin E. Sanders '66 ¢ Mike Santowasso ‘88 ¢ Leo A. Santowasso '64, '69 * George C. Sasser '59 ¢ Matthew C.
Saunders '49 ¢ Herbert M. Sawyer ‘80 ¢ Timothy Saxe '75 ¢ Robert A. Scaggs '55 ¢ Jonathan T. Schaffer 91,94, ’01 ¢ Mark A. Schaffer '93 ¢ Mark V. Schaffer 81 ¢ James
D. Schmidt 67 * Robert P. Schmidt '48 ¢ Owen J. Schumacher '64 ¢ Sean A. Scoopmire ¢ Jake Scott '97 ¢ Judith Ann Scott * Mickey Dean Scott '85 * R. Keith Scott 83
e Mark R. Seagle '71 » Marshall D. Sealey '69 * Robert K. Seals Sr. 43 ¢ George S. Seamen Jr.'75 * Mark A. Seidenstein 60 ¢ Edwin H. Seigler '69 ¢ Edward G. Sellers "47
¢ Maitreya Sengupta ‘94 ¢ Mark Arter Sessler '77 ¢ Edwin P. Setzer '68 ¢ Ronald R. Sewell ‘74, '83 * John R. Sexton Jr. '51 ¢ Robert M. Sexton '67,’69, '72 e Stephen D.
Seymore Jr. '53 ¢ Robert N. Sharpe I11’88, '90, ‘93 ¢ Ronald V. Sharpe 57 ¢ H. Sam Shaw '70 ¢ Guillaume Shearin 69 ¢ Gordon M. Shedd '91 e Victor B. Shelburne '43
Monty L. Shelton '84 ¢ Norman C. Shepard II1'70 ¢ John S. Shepherd Jr. ‘71 ¢ Steven O. Shepherd '94  Marlene Hale Sherlock '87 ¢ Ian Shields '95,’04 ¢ Robert A.
Shiels '85 ¢ Pamela R. Shipp '93 ¢ Ann B. Shirk '85 ¢ Edwin H. Shoaf Sr. 43 ¢ Walter W. Shorter Jr. ‘82 * Samuel D. Shropshire 01 ¢ William C. Sides Jr. '64 ¢ Denise
Tucker Simendinger 95 * H. Gray Simpson Jr. '67 ¢ Jerry W. Simpson '69 ¢ Joe I. Sims '58 ¢ Kenneth N. Sisk '59 ¢ Stephen E Skrainar '85 ¢ Gary Slone '73  Thomas J.
Sluchak ’83 ¢ Donald E. Small ‘81 ¢ Edwin B. Smith '57 ¢ Gerald M. Smith Jr. 70 ¢ G. Bernard Smith 49, '’52 ¢ H. Brad Smith '84 e ]. Parker Smith '76 ¢ Jonathan D.
Smith '70 » Thomas E Smith 54 * William A. Smith '61 ¢ James Michael Snow 72 ¢ Glenn H. Snyder '62, '69 ¢ Herman P. Snyder Jr. '62 ¢ John C. Snyder '76 ¢ William
L. Snyder '72 e« John L. Sorrels '88, 90 ¢ Charles R. Southerland 58 ¢ Vernon T. Stack 49 ¢ Thomas R. Stadler '60 ¢ Jack D. Stafford '58 ¢ Michael D. Stallings 80 *
William G. Stamper '67  Jay A. Stancil ‘87 ¢ Hygie I. Starr ‘88 ¢ William C. Staton 84 * Boyd C. Steed Jr. ’61 ¢ David S. Steele '75 ¢ W. Glenn Steele Jr. 70, 74 « Macke S.
Stephenoff Jr. '43 ¢ Thomas W. Stephenson '62 ¢ Travis C. Stephenson '87 ¢ Craig E Stevens '93 ¢ Donald Joe Stewart ‘74 ¢ Peter B. Stewart '78 ¢ Charles N. Stinnett Jr.

George C. Mahler '40 ¢ James E Mallard '84 o 19%
Laurence V. Marks '97 ¢ Kenneth L. Marlow Jr.'87 ¢ Rex

’88 ¢ I. E. Martin Jr. 55 * James B. Martin '79, '81 ¢ Jeffrey
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Driverless vehicle
carries NC State
students and

alumni to Top 20

INSIGHT RACING TEAM COMPETES

IN DARPA'S GRAND CHALLENGE
AUTONOMOUS VEHICLE RACE ACROSS
THE DESERT

Early one October morning, in what seemed like a scene from

a science fiction movie, a driverless 1987 Chevy Suburban,
nicknamed “The Desert Rat,” and 22 other driverless vehicles
began making their way across the Mohave Desert on a gru-
eling 150-mile race. The technology that guided The Desert
Rat across the desert is the product of a partnership between
North Carolina State University and Insight Technologies Inc.
and may one day revolutionize not only the way the military
performs missions but also the way that commuters drive to
work each day.

Sponsored by the Defense Advanced Research Projects
Agency (DARPA), the Grand Challenge competition requires
teams to design a completely autonomous vehicle that can
traverse rugged terrain while avoiding obstacles with no
human assistance.

The Insight Racing team includes NC State students and
alumni. Students in the computer science Senior Design
Program initially designed and prototyped some of the soft-
ware technology used on the vehicle.

Of the 23 competing vehicles, only five made it to the finish
line. The Desert Rat placed 12th in distance traveled.

“What is so special about the Insight Racing team is that they
are competing with teams that have spent literally millions
of dollars on developing technology for the competition
while Insight Racing operates on a shoestring budget,” says
Dr. Robert Fornaro, professor of computer science and direc-
tor of the Senior Design Center. “Itis a ‘David versus Goliath’
competition for our team.”

Insight Racing team’s Desert Rat is a driverless
vehicle that competed in DARPA’'s Grand Challenge
race for a $2 million prize.

First-year engineering students attended the 5th Annual
College of Engineering Welcome September 6 at the Talley
Student Center. The event welcomed the new class of 1,200
engineering freshmen to campus and exposed them to an engi-
neering leader through the keynote address.

This year’s address was presented by alumna Gayle Lanier
(IE ’'82), vice president of Nortel Global Corporate Operations.
Lanier has global responsibility for Nortel strategic direc-
tion and performance for Global Real Estate, Environment
and Safety, the European Union Environmental Directives,
Global Customer Satisfaction, Core Corporate Quality and
Knowledge Services (training and documentation). She serves
on the NC State University Board of Visitors, the NC State
Engineering Foundation Board of
Directors and the Computer Science
Department Strategic Advisory
Board. Lanier and her husband,
Dwain (Accounting '79), have
donated $25,000 to the College of
Engineering for scholarships. The
Laniers are also lifetime giving
members in NC State’s Polk Society.
Their daughter
Brittany is a
student in chem-
ical engineering
at NC State.
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Have you ever considered a will bequest to benefit the College
of Engineering? A bequest is an easy and cost-efficient way to
provide significant support for the College and the students
we serve. Since the gift does not occur until after your passing,

’59 e Jennifer A. Stnons * R. Wayne Stocks ‘86 ¢ Lucy G. Stokes ‘82 ¢ Linwood Stone 74 ¢ John R. Stone ¢ Stewart M. Stoudemire ‘65 ¢ Stanley D. Stough '65 ¢ & Ralph
D. Stout Jr. '51 * Sonya W. Stovall 88, '95 ¢ Barry T. Street 85 ¢ William B. Strickland '83 e Jeffrey J. Stuckey '98 ¢ Marnie H. Stutts ‘88 ¢ Harry J. Suggs '50 ¢ Sermsak
Sukjirawat '95,’00 e James E. Sullivan '75 ¢ John R. Sullivan 75 ¢ Charles W. Summers '57 ¢ David N. Summers 80 ¢ Glenn D. Sumner '72 ¢ Matthew W. Surles '02, 04
¢ Norwood L. Surles 72 * David G. Surratt Sr. '66 ¢ William H. Sutton '73,’75,’81 ¢ Doug Sweeney '95 ¢ Gary L. Swing '78 ¢ John H. Talton Jr. '84 ¢ James T. Tanner Jr.
’53,’58 ¢ Keith A. Tate '67,’69 ¢ Comdr Harold D. Taunton Jr. 75 ¢ R. Douglas Taylor '63, '67 ¢ Richard S. Taylor 65 ¢ Jemonde Taylor ‘00 * Bobby B. Teague '71 L. M.
Temple 48 ¢ Benjamin P. Terrell Jr. '49 ¢ Marvin O. Tharp Jr. 70 ¢ Sven H. Thesen '84 ¢ Dale Thomas '83 ¢ Oliver R. Thomas Jr. '72 ¢ R. Bradley Thomason III '80 *
Samuel L. Thomason '88 ¢ Ronnie M. Thompson '71 ¢ Robert L. Thornburg’59 ¢ T.T. Thorne '50 * Clarence A. Tillery '60 * W. Lyndo Tippett ® Wilbur H. Tomlin * Brad
Treat '94 * Charles E. Trevathan '55 ¢ William J. Trogdon '54 ¢ W. Scott Troutman '89 e Jeffrey M. Truncer '74 ¢ Elton G. Tucker 67 * Henry L. Tucker Jr.'59 ¢ Daniel J.
Tulman '72 ¢ Harry C. Tune Jr. '62 * Basil W. Turbyfill ‘58 ¢ Dennis J. Turner 85 ¢ John A. Turner '83, '90 * Kenneth M. Turner '75 * Robert L. Tysinger '72 * David T.
Upchurch '76 * William Stephen Varnedoe 79 * David P. Vaughn '71 ¢ Richard P. Velgos ‘81 e Carol S. Vercaemert '76 * Philippe H. Vercaemert '76 ¢ Jean W. Vernon
Alan R. Veverka '72 e H. Franklin Vick '72 ¢ Robert N.Vinay '78 e J. Kirk Viola ‘81 ¢ Anthony S. Voiers ‘86 ¢ Homer Scott Wade '77 ¢ A. M. Waggoner Il '74 * Darryl Lynn
Wagoner '75 » Mike N. Wagoner '65 ¢ Marty D. Wakefield '79 ¢ David D. Walker '82 ¢ Gary K. Walker '69 ¢ Gary W. Walker '69 ¢ H. Mark Walker ‘84 e Hollis A. Walker Jr.
’69, 71  James E. Walker Jr. '86 ¢ Stanley B. Walker '56 ¢ William B. Waller '75 ¢ J. E Wallwork Jr. ‘83 * Michael S. Walsh '95 ¢ C. Michael Walton '69, 71 ¢ Marvin S.
Ward Jr.’51 e Chris Warren '85 ¢ Don G. Warren Jr. 77 ¢ James David Warren '81 ¢ Dean A. Waters '61 ¢ Larry I. Watson '63 ¢ Ronald G. Watson '66 ¢ Baron Lee Weaver
’66 * Robert Eugene Weidner '89, '91 ¢ Maxine B. Weimer '70 ¢ Thomas H. Weir Jr. '57 ¢ Walter R. Weir Jr. '53 * V. Gregory Weirs '91, ‘93 ¢ W. Allen Wells 89 * Robert J.
Wendland '67 ¢ Dan E. West 80 ¢ George Harper West '62 ¢ Thomas E. West Jr. '68 ¢ Walter C. West 83 ¢ J. R. Westmoreland Jr. '88 ¢ Willis K. Whichard Jr. 61
Christopher J. White '93 ¢ David W. White '73,’80 ¢ George L. White '49 ¢ Lee J. White '82 e Yvette C. White '90 ¢ Randy M. Whitfield '73 * R. H. Wiggins Jr. '50 ¢ Albert
C. WilfongJr.'62 ¢ Alan G. Williams '73 * AlWilliams '78  Billy M. Williams Jr. '84, ’90 ¢ David R. Williams '80 e E. Avery Williams Jr. '40 ¢ G. G. Williams Jr.'76 ¢ John
D. Williams I11'67, ’72, ’78  R. Ellis Williams Jr. 75 ¢ Charles A. Willis '58 ¢ Carrol R. Wilson '73 e Ellick R. Wilson '81 ¢ James H. Wilson Jr.’73 ¢ Liuedean L. Wilson '71 e
Mark P Wilson '79 e Jason D. Wimberly ‘01 e Isaac E. Winfrey Jr. 43 ¢ Hubert Winston '70,’73,’75 ¢ Stephanie M. Witt ‘96 ¢ Vivian K. Wolf 81 e Joseph A. Wolhar '84, 87
¢ Cynthia Mason Womble '89 ¢ William W. Wommack 43 ¢ Ricky A. Woo '75, '82 ¢ Fred D. Wood Jr. '57 * Leigh C. Woodall Jr. ’64 ¢ Donald R. Woods '95 ¢ James T.
Wooters 48 * Milton D. Wright '63 ¢ Frank B. Wyatt IT'84 * Richard HWyatt II'89  Andrew P. Yanoschak '89 ¢ John W. Yarbrough '65, '75 * L. Wayne Yeargan '67 ¢ John
Wesley Yonce '63 ¢ Arthur P Young '84 ¢ Cheryl K. Young '87 ¢ R.K.Young 45 ¢ RobertS.Young]Jr. 82 * Robert A. Zachary Jr. 45 * Jun Zhou '01 * Theodore S. Ziegler
Wade H. Zimmerman '59 ¢ James R. Zook '61

ABB Inc. ¢ ABE Utilities Inc. ¢ Alcoa Inc. ¢ AlcoaWheel & Forged Products ¢ Johnson & Johnson Company * American Nuclear Society ¢ ANS Eastern Carolinas Section
¢ Applied Materials Inc. * ASME International * ATI Allvac « ATM USA LLC ¢ Avion Inc. * AWMA RTP Chapter ¢ Bank of America United Way Campaign ¢ Banner
Pharmacaps Inc. ¢ Blacklight Power Inc. ¢ Blue Rhino Corporation ¢ Blue Ridge Paper Products ¢ The Boeing Company ¢ R.A. Bryan Foundation Inc. * BSH Home
Appliances Corporation ¢ Butler & Curless Associates ¢ C & F Enterprises Inc. ¢ Cadence Design Systems Inc. ¢ Camp Dresser & McKee Inc. ¢ Cary Oil Foundation
Inc. ¢ Caterpillar Foundation e Caterpillar Inc. ¢ CertainTeed Corporation e Ciclon Semiconductor Device Company ¢ Cisco Foundation ¢ Cisco Systems ¢ W. H.
Clark Associates Ltd. ¢ Community Foundation of New Jersey ¢ Community
Foundation of Western NC ¢ Community Fdn Silicon Valley ¢ James A. Comstock
Trust ¢ CFMA Triangle Chapter ¢ Corvid Technologies, Inc. ¢ Council for
Entrepreneurial Development ¢ Cree Inc. ¢ Curtiss-Wright Corporation ¢ Day
International Inc. ¢ M. C. Dean Building Intelligence ¢ John Deere Foundation
¢ John Deere Turf Care Inc. * Eugene & Wiletta Denton Family Fdn e Distrobot
Systems, Inc.. * Dow Chemical Company ¢ Dow Chemical Foundation ¢ Duke
Energy Foundation ¢ E I Du Pont De Nemours & Co ¢ East Hill Foundation e
Eastman Kodak Company ¢ Dean S. Edmonds Foundation ¢ EMC Corporation ¢
Energy Conversion Systems Holdings, LLC. ¢ Engelhard Corporation ¢ Engineer’s
Council of NCSU ¢ Environmental Research & Education Fdn ¢ Epic Games Inc.

you maintain control of the assets during your lifetime. You
can designate fully how you would like the funds to be used
— scholarships, fellowships, support for faculty or research.
Perhaps you would like to fund a permanent endowment to
benefit your former department. Since the principal of your
gift is never spent, an endowment is a gift that will keep on
giving — forever. What a legacy to provide for future genera-
tions of students! All gifts should be made payable to the NC
State Engineering Foundation Inc. For more information,
visit www.engr.ncsu.edu/ncef/giving/WaystoGive.htm, or call
Gwen Bell at (919) 515-7458 or Joan DeBruin, NC State Director
of Gift Planning, at (919) 515-2846.

¢ Exxon Mobil Corporation ¢ FEI.Com Inc. ¢ Fenwick Foundation e Fidelity
Charitable Gift Fund ¢ Field2Base Inc. ¢ The Ed Fitts Charitable Foundation e
The Fluor Foundation e Forshaw Distribution, Inc. ¢ Freudenberg Spunweb
Company ¢ Fujitsu Transaction Solutions ¢ The Furniture Library Assoc ¢ GE
Client Business Services ¢ GE Foundation ¢ General Contractors Association
Gerdau Ameristeel ¢ GKN Automotive Inc. ¢ GlaxoSmithKline ¢ BF Goodrich
Corporation ¢ Green Level Engineering Inc. ¢ Guilford Mills Inc.orporated e
Hazen and Sawyer, PC. ¢ Hewlett-Packard Company ¢ Hickman The Leading
Edge ¢ Human Factors Society Inc. ¢ IBM International Foundation ¢ The
Institute of Electrical and Electronics Engineers ¢ Ingersoll Rand ¢ Insurance
Systems Group, Inc. ¢ Integrated Industrial Information, Inc. ¢ Intel Corporation
¢ International Business Machine ¢ International Business Machines Corp e Itron
Inc. ¢ John Deere Lawn & Grounds Care ¢ John Simmons Co Ltd ¢ JPMorgan
Chase Foundation ¢ Kaba Ilco Corporation ¢ Kalscott Engineering, Inc. ¢ Kendro
Laboratory Products ¢ Kimberly-Clark Worldwide Inc. ¢ Kimley-Horn & Associates
Inc. ¢ Landmark Builders of the Triad ¢ The Lemelson Foundation ¢ IL Long

New technology is the first in
North Carolina to track public
transportation on the Web

When students returned to the North Carolina State
University campus this fall, they had a new resource for navi-
gating the Wolfline system. The University Transportation
Office contracted with TransLoc, a company founded by four
NC State computer science alumni, to offer real-time infor-
mation on the location of each of the Wolfline buses through
a website.

Joshua Whiton (CSC ’04), cofounder and chief executive
officer of TransLoc, came up with the idea for an online,
Web-based locator for buses while waiting for the bus with
his friend and cofounder Dominique Bischof (CSC '03,
MSCSC '04).

“People had kicked around the idea for a while, but no one
ever really pursued it,” said Whiton. “We were standing at the
bus stop and just said that it was possible and then set out to
make it happen.”

The team, which also includes Jesse Lovelace (CSC '05) and
Justin Harris (CSC ’04), formed an intelligent transportation
system (ITS) company to develop and market the innovative
Transit Visualization System (TVS) that provides real-time
tracking of multiple vehicles. They researched global posi-
tioning systems (GPS), radio systems and tracking programs.
After building and testing several prototypes, they were ready
to field-test the package.

The WolfLine system on campus was a perfect fit for testing
since it was close to their offices in the NC State Technology
Incubator on Centennial Campus. And the TransLoc system
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was a perfect fit for NC State’s WolfLine since the traffic on
campus and surrounding streets is a challenge for bus drivers
to keep WolfLine buses running on time, especially with all
of the construction on campus. The system allows students,
faculty and visitors to go online and pinpoint where their bus
is on its route. The TransLoc system is the first to offer this
level of information in the mass transit market.

“With the new AVL technology in place, we are able to
provide even safer, more convenient transportation ser-
vices to students, staff and faculty,” says Pat Mitchell, NCSU
Transportation transit manager. “Rather than waiting at a
stop in inclement weather or after dark, riders can check the
TVS website and find out exactly when their bus is approach-
ing their stop.”

The TransLoc team is marketing its real-time online track-
ing system to mass transit providers in larger markets. The
system offers public transportation officials another tool for
managing a fleet of buses and other vehicles.

“It would take the worry about missing the bus out of the
equation,” said Bischof.

To view the Transit Visualization System for the Wolfline
buses, visit the NCSU Transportation website at www2.acs.
ncsu.edu/trans/transit/index.html and click on the Transit
Visualization System link.



Construction Co Inc. ¢ Lord Corporation ¢ McKim & Creed ¢ The Grover C & Jane C McNair Charitable Foundation Trust ¢ Merrill Lynch ¢ Michelin ¢ Microsoft
Corporation ¢ Miller & Long Company Inc. ¢ Milliken & Company ¢ Mulkey Engineers & Consultants ¢ Murrill Foundation Inc. « NCASI ¢ National Gas Distributors,
LLC e« Nat'l Institute of Aerospace Associates * National Semiconductor * National Starch & Chemical Fdn Inc. * NC Department of Transportation ¢ State of North
Carolina DENR ¢ NC Electric Membership Corporation ¢ NC Foam Industries Inc. ® NC Licensing Board ¢ NC State Board of Examiners ¢ NEC Corporation ¢ Nelson
Stud Welding ¢ Network Appliance ¢ Nitinol Devices & Components ¢ Nortel Networks ¢ NC Community Foundation Inc. * Northrop Grumman Electronic Systems
¢ Novo Nordisk Pharmaceutical Industries * OPNET Technologies Inc. ¢ Petty Machine Company Inc. ¢ Piedmont Coastal Section ¢ Potters Industries, Inc. * PPG
Industries Inc. ¢ Pratt Miller Engineering ¢ Procter & Gamble Company ¢ Professional Construction ¢ Progress Energy Foundation ¢ Progress Energy Service Company
LLC ¢ Pyramis Corporation ¢ RJ Reynolds ¢ Red Hat Inc. * Renesas Technology America Inc. ¢ Research Triangle Institute ¢ Rivers & Associates Inc. ¢ Rodgers
Builders Inc. ¢ Russell Family Foundation ¢ SAS Institute Inc.orporated ¢ Sealed Air Corporation ¢ Sematech Inc.. * Semiconductor Research Corp ¢ Shaw Industries
Group, Inc. ¢ Shell Development Company ¢ Shell Oil Company e Sintef Materials & Chemistry ¢ Society of Hispanic Prof. Engineers Inc. * S&ME Inc. ¢ Solar AMP
¢ Sony Ericsson Mobile Communications ¢ Square D Foundation ¢ SRC Education Alliance ¢ Stearns & Wheler, LLC ¢ Subsurface Construction Co LLC e Talecris
Biotherapeutics * Tekelec ¢ Texas Instruments Inc.orporated * TIMCO Aviation Services, Inc. ¢ Triangle Community Foundation Inc. ¢ Tyco Electronics Corporation
University of Connecticut * UOP LLC ¢ Vanguard Charitable Endowment Program ¢ Vantage Capital Investments Ltd e Virginia Carolina Structural ¢ Vortex HC, LLC.
WakeMed ¢ Wetherill Engineering Inc. ® Winston-Salem Foundation Inc. ¢ Withers & Ravenel Inc. ® Wood Armfield Furniture Co * World Reach Inc. * Wyrick Robbins
Yates & Ponton LLP

Gifts to the NC State Engineering Foundation have been made in memory of the following individuals:

Bob Adams CE’51 ¢ Emma B. Alexander * William W. Austin ¢ Harry L. Bowman ¢ G. Ellis Carawan EE’65 e Virginia Stuart Easter ¢ Sara Knight ¢ Michael and Olga
Liss * J. O.Love e Francis Sean McGrath CE’89, ‘94 « Hugh C. Murrill ME’'45 e Johnnie L. Pearson CHE'70, ‘79 ¢ Aaron L. Rogers * Harry C. Rudd Jr. EE'60 ¢ Ryon B.
Stewart EE’01, ‘03 ¢ Marshall B. Vernon CHE’'51 ¢ Carson O. (Lin) Wiggins CE’'76

Gifts to the NC State Engineering Foundation have been made in honor of the following individuals:
Chris Hoomani ¢ John C. McCachern ¢ Lawrence W. McCachern CE’'77 ¢ Nathaniel Vernon ¢ Dr. James R. Wilson

Gifts or bequests have been made to the NC State Engineering Foundation from the estates of the following individuals:
Dewey M. Griffith ME’59 ¢ Thomas and Lyda Haynes

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.

50 W. E Aldridge/High Point Sprinkler, Inc. ¢ Ernest James and Ethel Hudgins

374 379 376

45 41.6 e Angelo Memorial ¢ ARAI/Charles R. Manning ¢ Dr. William W. Austin ¢ James
20 39.2
35 34.7 Donald L. Bitzer Creative Award ¢ George H. Blessis Memorial ¢ The Boeing
30.7 Company ¢ John A. Boren Merit ¢ Larry A. and Beth L. Bowman ¢ C.R. Bramer
30 25.9 ¢ Otto Branscomb Memorial ¢ John C. Brantley IV Memorial ¢ Harry M. Bremer
25 0 e Sarah L. Browning ¢ R. A. Bryan Foundation ¢ William N. Bullock ¢ Carolina
20 Tractor and Equipment Company ¢ Robert and Elizabeth White Carson e L. W.
15 Cartwright Memorial ¢ William M. Cates ¢ Michael B. Christie ¢ E. L. Clancy *
Worley “H” and Callie Anne Clark ¢ William E. Clark Memorial ¢ Maurice and
10 Sophie Clayton ¢ Norvin A. Clontz/Milliken Fellowship e Elizabeth B. Cockrell ¢
5 Dr. Joseph S. Colson ¢ John Estes Conway Memorial ¢ I. Tunis and Bernardina B.
0 . . . . . . ] Corbell ¢ Arthur Glenn Corpening ¢ Jack L. and Bonnie E Covington Memorial *
‘96 ‘97’98 99 00 'Ot ‘02’03 04 05

Richard Lee Craig Memorial * W. C. “Billy” Creel Memorial ¢ Dan Culp ¢ Everette

Bagwell ¢ Robert M. Barefoot ¢ Richard and Sarah Bean ¢ John K. Beasley *

B. Curlee ¢ Curtiss Wright Centennial of Flight ¢ Josephus Daniels ¢ Harry G. Davis

It all started in spring 1998 with 58 companies and 1,500
students gathered at the McKimmon Center on NC State’s
campus. Amid the Frisbee rings, stress balls and logo-
splashed mousepads, recruiters and students got down to
the business of exchanging information for possible jobs
after graduation. Codirected by Neal Guthrie (ME '99) and
Sasha Lanning (TE '99), that first Engineering Career Fair
was considered a complete success. At the end of the day,
companies were already inquiring about the next one, and
the annual event was born.

Now, eight years later, the Engineering Career Fair has
more than doubled industry participation with more than
120 companies attending, placing it among the largest

in the nation. The event has become so large that the
Engineers’ Council has enlisted the help of Brian Koehler,
coordinator of the First-Year Engineering Program in the
College of Engineering.

Expanded services for the fair include a new interactive
website that provides a list of participating companies and
online registration. The companies can list relevant infor-
mation, including available positions, company culture
and key statistics. Students can point and click on any

company to receive a full profile, which can help them decide
whether to prepare a resume and cover letter specifically for
that employer.

While the primary benefit of the Engineering Career Fair is pro-
viding a forum for industry and students to exchange employ-
ment information, the fair also benefits the Engineers’ Council
and the College of Engineering. It is the primary fundraiser

for the council and helps support student events and pro-
grams. This year, the council also used the funds to present a
gift of $25,000 to the college to increase the Engineers’ Council
endowed scholarship fund. The endowment now supports four
$500 scholarships in the College of Engineering. (See story on
page 20.) The fair also gives the College of Engineering valuable
contact with industry representatives from across the nation.

Many companies have returned each year. Many staff their
booths with NC State alumni and create themes that draw
students. Harris, for example, is known for its bright Hawaiian
shirts and beach balls. Many of the more recent participants,
like Mulkey Engineers & Consultants and Cree, have already
signed up for the 2006 event. Companies wishing to learn more
about the Engineering Career Fair may visit their website at
students.engr.ncsu.edu/careerfair .



Memorial ¢ J. Minor Davis ¢ William R. and Wilma K. Deal ¢ Eugene C. Denton
¢ Kenneth P. Dixon ¢ Jesse S. Doolittle ® Mrs. L. P Doshi ¢ Hugh M. Duncan *
Virginia Stuart Easter Memorial * Thomas Elleman e William R. Edwards ¢ Salah

1,200,000 - E. Elmaghraby Fellowship ¢ Engineers’ Council of NCSU e Eskridge and Long in

Memory of Herbert Gibson e Clifton E Eubanks e E. O. Ferrell Family ¢ James K.

Ferrell Fellowship e Edward P, Fitts ¢ Jane Leigh Furr Memorial ¢ Glenn Elliot
Futrell ¢ Allen E and Beverly J. Gant ¢ Barry W. Gardner/Shelco, Inc. ¢ J. D. Goins
Memorial ¢ William Jackson Goodrum ¢ GRASP ¢ William H. and Tipton H. Gray
$800,000 ¢ Robert Gross/Lockheed ¢ Harrington Family  David Page Harris Sr. ¢ Brad E.
Hatcher Memorial ¢ John R. and Ann C. Hauser * Thomas E. and Lyda C. Haynes
$600,000 - ¢ Oliver G. Haywood e Llewellyn Hewett Jr. ¢ William E. and Carol L. Highfill
Harry B. Hoffman Memorial ¢ Louis B. Hoffman ¢ Hank G. Hoomani ¢ Philip R.

$1,000,000 -

$400,000 Jackson e Alfred E. Jenkins Memorial ¢ Berry G. Jr. and Glenda D. Jenkins ¢ James
M. and Laura B. Johnson ¢ Richard R. Johnson/ASME ¢ Andrew Blaine Johnston
Memorial ¢ J. A. Jones Construction ¢ Richard M. Jones ¢ Robin Barker Jones

2 -
$200,000 Memorial ¢ Mark Paul Kavanaugh Memorial ¢ James Fredrick Kelly ¢ J. Phillip

and Gloria K. Kennett ¢ Richard Bennet Knight ¢ Ann Conner Kraynik Memorial
$0 ¢ Charles D. and Patricia D. Lamb ¢ Dwain and Gayle Lanier ¢ Michael and Olga

2001 2001 2008 2004 2009 Liss Memorial ¢ Charles Kenneth Little ® Lockheed Martin ¢ L. A. Mahler ¢ C. C.
Mangum ¢ Thomas Jackson Martin Jr. ® Nino and Judy Masnari ¢ Materials Science

and Engineering Leadership ¢ Sidney E Mauney ¢ Mr. and Mrs. John T. McCarter Sr.
Red McCuen Furniture ¢ McDonald-Kleinstreuer Fellowship ¢ Sean McGrath Geotechnical Fellowship * 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 ¢ Jule Modlin Jr. ® Mulkey/General Hugh Shelton Leadership ¢ Henry C.
Murphy III Memorial * Raymond L. Murray Nuclear Engineering * Hugh C. Murrill Memorial ¢ W. Grigg Mullen ¢ Edgar B. Nichols Jr. and Sr. ¢ Brock M. Nicholson
North Carolina Electric Membership Corporation ¢ Russ O’ Dell ¢ Hayne Palmour III ¢ Frank T. Pankotay Memorial ¢ Martin W. Parcel Memorial ¢ David W. and Anne
B. Pearsall ¢ Johnnie L. Pearson * Thomas D. and Tressa L. Pearson ¢ Charles R. and Freda Y. Pendred Memorial ¢ Ronald G. Pendred ¢ Larry K. Petty ¢ Phoenix Family
e James A. Powell ¢ Richard L. Porter Memorial ¢ Powers Manufacturing ¢ Pratt Family * Procter and Gamble Company ¢ Professional Construction Estimators
Association, Inc./Kyle Cave Memorial ¢ Progress Energy ¢ Joe W. Reese ¢ C. Robert and Joan Rhodes ¢ Frances “Billie” Richardson ¢ Mark C. Roberts Memorial ¢ B.
D. and Patricia Rodgers ¢ D. Edwin Rose/Shelco, Inc. ¢ R. N. Rouse and Company ¢ James T. Ryan Memorial ¢ Eugene C. and Winifred Sakshaug ¢ Norman G. and
Sylvia L. Samet ¢ SAS Institute ¢ Ed Scott ¢ Nicholas E. and Sandra B. Scronce ¢ William deRosset Scott IIl Memorial ¢ E. Chester Seewald ¢ Shelco, Inc. * Andy
Sepelak Memorial ¢ Joseph H. and Mary S. Sherrill ¢ G.H. and Ruth Singleton e Charles Smallwood Fellowship ¢ Clarence M. Smith Jr. * Drexel “Rex” K. Smith Jr.
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 e Ed Vick Fellowship by Kimley-Horn Assoc. * Herbert B. Walker ¢ M. George Wayburn ¢ Louis S. Whatley ¢ Edwin L. Welch Sr. Memorial ¢ Harold B.
Williamson Memorial ¢ Charles T. Wilson Sr. ¢ Simon Brown Woolard ¢ Louis E. Wooten Memorial ¢ J.W. “Willie” York ¢ Frank C. Ziglar Jr. Fellowship

Alcoa Foundation ¢ Celanese Acetate * Walter Clark ¢ Camille and Henry Dreyfus Foundation ¢ Henry A. Foscue * INVISTA ¢ William R. Kenan Jr. Research ¢ Lampe
Family ¢ R. A. and Mildred Lancaster ¢ R.]J. Reynolds ¢ James T. Ryan

Civil Engineering Distinguished ¢ Worley H. Clark ¢ Dean E Duncan ¢ John. C. C. Fan ¢ Edward P. Fitts ¢ Kobe Steel Ltd. ¢ McPherson Family ¢ SAS Institute
Distinguished ¢ Edward I. Weisiger

Clifton A. Anderson Teaching Award ¢ CEEF/IBM/Martin ¢ COE Entrepreneurs’ Program — Barnes ¢ COE Entrepreneurs’ Program — Harry ¢ COE Entrepreneurs’
Program — Wingo ¢ Computer Science Enhancement ¢ Covington Enhancement Fund ¢ Tom and Mimi Cunningham Academic Leadership ¢ Dr. Joseph W. David
Dean Fadum e Delta Airport Consultants ¢ Diversity in Computer Science ¢ ECE Memorial Library ¢ Excellence in Undergraduate Computer Science Education
Fairchild Extension Awards ¢ Goodrich Research Award ¢ Bill Horn Faculty Development ¢ E Neal Hunter ¢ W. Eugene Hunter Academic ¢ Janus Development Group
¢ Berry G.Jr. and Glenda D. Jenkins ¢ J. Harold Lampe Engineering Excellence ¢ William Lane ECE Outstanding Teacher Award ¢ HenryV. Liles Jr. * H. Rooney Malcom
¢ William R. Mann ¢ Manning/Blanchard ¢ A. P. Norwood Chapter of Chi Epsilon ¢ Nuclear Engineering Academic Excellence ¢ Boris B. Petroff ¢ B. D. Rodgers *
Henry M. Shaw Lectures ¢ Albert and Alice Shih ¢ Fumio Shimura Material Science and Engineering Academic Enhancement ¢ Dr. K. C. Tai Memorial ¢ COE Faculty
Development ¢ Student Award and Activities ® Wachovia Fund for Excellence ¢ Hannibal G. Warren Memorial ¢ Robert G. Wright Transportation Engineering

Often when we think back on our days in college and con-
sider our professors, we see a dedicated teacher lectur-
ing in a classroom. But in the College of Engineering, the
classroom is only one factor in the whole process of teach-
ing. Research conducted in the many laboratories across
the campus is an integral part of the process of expand-
ing knowledge and extending it to students. Much of the
research conducted at NC State leads to the innovations
that make our lives easier, safer and more productive. In
the College of Engineering, many of our professors are
internationally recognized experts in their fields, and the
research they conduct impacts the frontiers of science and
technology.

These high-caliber researchers are difficult to recruit and
retain since they are so highly sought after by universities
and industry. The best way to attract faculty who have dis-
tinguished themselves is through the use of endowed pro-
fessorships that reward excellence in teaching and research,
like the Dean E Duncan Professorship in Mechanical
Engineering and the John C.C. Fan Family Distinguished
Professorship in Materials Science and Engineering.
Making a commitment to recruiting and retaining top
faculty benefits the students and the college.

The Duncan professorship, held by Dr. Thomas A. Dow,

was established in 1998 by Hugh M. Duncan (IE '55) of
Charlotte, retired president of Southern Precision Spring
Company, to honor his father, a 1923 graduate of NC State.
The Duncan professorship was the first named professor-
ship in the college to be endowed by an individual. Selected
to hold the professorship, Dow is a leader in the field of
precision engineering and a fellow of the American Society
of Mechanical Engineers (ASME). He is a charter member
and executive director of the American Society for Precision
Engineering (ASPE) and founding director of the Precision
Engineering Center. A recipient of the Burt L. Newkirk
Award from ASME, Dow has been the impetus behind the
academic and research programs in precision engineering
at NC State.

The Fan Family professorship, established in 2003, honors
Dr. John Fan, a pioneer in solid state electronics who was
educated at Harvard University and Massachusetts Institute
of Technology. Fan is the founder and chief executive officer
of Kopin Corporation, a Massachussetts-based multinational
company. Dr. Jagdish “Jay” Narayan holds the John C.C. Fan
Family Distinguished Professorship in Materials Science and
Engineering. His most recent research in the area of nano-
technology resulted in a breakthrough in the formation of
self-assembling nanostructures. He has patent applications
submitted for two processes that he and his colleagues devel-
oped to create three-dimensional nanodots that have the
potential for improving the light generation and data storage
performance of optical devices.

At NC State, the College of Engineering is committed to provid-
ing the very best education for its students, and to help achieve
that goal, the College of Engineering has made increasing

the number of endowed professorships a top priority. These
endowed professorships, like the Fan and the Duncan, reflect
an understanding by the donors that the quality of the faculty
directly impacts the education of the students and influences
the perception of businesses and industry who hire them.

“Without the support of our alumni and friends, we would not
have these important endowed professorships in our college,”
said Ben Hughes, executive director of the NC State Engineering
Foundation Inc. “We are grateful to the Fan family and Hugh
Duncan and our other generous donors, who recognize the
importance of these gifts; we are dedicated to raising the private
resources to support endowed professorships so that our stu-
dents can continue to learn from, and be inspired by, our top
engineering faculty.”



EGRC named
IN honor of
Larry Monteith

The NC State University Board of Trustees has named

the Engineering Graduate Research Center (EGRC) on
Centennial Campus for former Chancellor and former Dean
of Engineering Dr. Larry K. Monteith. The building is now the
Larry K. Monteith Engineering Research Center (MRC).

A native of Bryson City, N.C., Monteith (EE '60) had a 41-year
career associated with NC State. He was the university’s 11th
chancellor, serving from 1989-1998. He also was dean of engi-
neering from 1978-89.

During Monteith’s tenure, NC State earned a chapter of the
elite Phi Beta Kappa honor society, and the six-year gradu-
ation rates for students improved from 59 percent to 67
percent, while the rates for student-athletes improved from
59 percent to 73 percent. The university strengthened its
financial base by increasing its endowment from $42.7 million
to $200 million, completing a $230 million fund-raising cam-
paign, and launching a $120 million campaign to raise funds
for student scholarships and fellowships. Monteith also
helped create the Park Scholars program and the William R.
Kenan Jr. Institute for Engineering, Technology and Science.

Growth exploded on the university’s Centennial Campus
during Monteith’s tenure, with eight new buildings valued
then at $120 million, including the $45.5 million Engineering
Graduate Research Center. First as dean and later as chancel-
lor, Monteith led efforts to move NC State toward broad use
of distance education and to wire the campus for computer-
based administrative services and use of computers in aca-

demic programs.

“Throughout his career, Larry Monteith’s leadership style
was characterized by a commitment to excellence,” said
Chancellor James L. Oblinger. “He developed clear priorities,
set the direction and led the university with enthusiasm and
integrity. There should be no doubt that he played a pivotal
role in the success NC State enjoys today.”

“From the initial concept for the Engineering Graduate
Research Center in 1979, to the passing of the bond refer-
endum in 1993, to the grand-opening celebration in 1997,
Larry Monteith championed the cause of making this unique
center become a reality,” said Nino A. Masnari, dean of the
College of Engineering. “Having the building bear his name
is a fitting tribute to his impact on engineering education and
on the history of NC State University.”

“Larry Monteith not only was a leader at NC State, but he
was a leader for all of North Carolina,” said William C. Friday,
president emeritus of the University of North Carolina
system and an alumnus of NC State. “He was a visionary who
helped bring Centennial Campus to life, and he was part of a
group that helped give shape to the concept of the Research
Triangle. But maybe the best thing you can say about Larry
is that he was devoted to the students of NC State and took a
genuine interest in their success.”

Also during Monteith’s years as chancellor, the NCSU
Libraries jumped nearly halfway to the top among the
108 national research libraries, and funding for research
increased significantly, rising from $170 million to nearly
$300 million.

Completed in 1996, the 138,000-square-foot EGRC houses
some of the most sophisticated research facilities on
Centennial Campus.

The Ross W. Lampe Family of Smithfield has pledged

$1 million to the College of Engineering at North Carolina
State University. The gift will be used to create a professorship
known as the “Lampe Professor of Electrical and Computer
Engineering” and to support other initiatives in the College.

The Lampe professorship will be established using $666,000
from the $1 million pledged by the family and matching funds
of $334,000 from the Distinguished Professorship Endowment
Trust Fund, bringing the total value of the endowed professor-
ship to $1 million.

The Lampe family has many ties to the College of Engineering
and the university. Dr. Ross W. Lampe Jr., president of SMD
Software, Inc., is a 1977 graduate who received his bachelor’s
degree in industrial engineering. He also earned a mas-

ter’s degree and a Ph.D. in electrical engineering from the
University of Illinois at Urbana-Champaign. Ross Lampe Jr.
currently serves on the NC State Engineering Foundation, Inc.
Board of Directors. His father, Ross W. Lampe Sr., president of
Guy C. Lee Manufacturing Company, is also a graduate of NC
State, having received his bachelor’s degree in chemical engi-
neering in 1951. Ross Sr. is the son of Dr. J. Harold Lampe,
who served as dean of the College of Engineering from 1945
to 1962 and was pivotal in the early planning of Research
Triangle Park. In 2002 Ross Sr. received the Distinguished

Engineering Alumnus Award, the highest award given by the
College to an alumnus. Other Lampe family members who
received degrees from NC State include Tempe Lampe (MS
’82), Guy Lampe (BA ’81) and John Lampe II (BA '83).

The pledge to endow the professorship is the second substan-
tial gift from the family. In1993 in memory of Dean Lampe,
they created the J. Harold Lampe Engineering Excellence
Fund, which is an endowment providing unrestricted support
for the College.

Dr. Nino A. Masnari, dean of the College of Engineering, said
of the Lampe family gift, “We are very grateful for the generos-
ity and commitment the Lampe family has shown the College
of Engineering and NC State. This gift will greatly enhance
our efforts to provide the highest quality faculty.”

The College of Engineering wishes to thank the following corporations for their generous gifts.

These are just a few of the gifts for 2004-05.

IBM — several gifts totaling more than $325,000 to researchers and students in the
Department of Computer Science.

Progress Energy — $261,500 to support several academic programs as well as Benjamin

Franklin Program scholarships, diversity scholarships and the renovation of a classroom and in

Burlington Nuclear Engineeering Laboratories.

Caterpillar Inc. — $125,000 for programs in industrial engineering, materials science and
engineering, and mechanical and aerospace engineering.

The Boeing Company — $36,000 for scholarships, summer programs and student
organizations.

Square D Company — $43,000 to support scholarships and student programs.

Northrop Grumman Corporation — $35,000 for four scholarships, a summer engineering

camp for middle school students and teachers, and senior design projects, within several
departments in the College.

Alcoa — $27,500 to support mentoring programs at NC State and to support the Women in

Science and Engineering (WISE) Living and Learning Together program.

Duke Energy — $145,000 to support several academic programs, scholarships, the Ben
Franklin Program, student groups, lecture series and the College of Engineering.

Shell 0il Company — $75,000 for support to the College of Engineering, departmental
programmatic support and student organizations.



Progress Energy, a long-standing supporter of NC State and
the College of Engineering, has awarded $252,500 to the
College for a variety of academic programs, scholarships and
renovations.

As part of Achieve! The Campaign for NC State, Dr. Robert
E. Troxler (EE '83) of Raleigh has endowed a gift of $250,000

The College of Engineering salutes the Distinguished
Engineering Alumnus recipients for 2005: Herbert A.
Fishel (ME ’63), CEO of the Business of Motorsports and
retired Executive Director of GM Racing; Dr. John Turner
Whitted (PhD EE '78), senior researcher and area manager
at Microsoft Corporation, member of the National
Academy of Engineering, a pioneer in 3D computer graph-
ics, and the originator of the use of ray tracing for global

to the College of Engineering to establish the William E
Troxler Design Center Support Endowment and the William
E Troxler Enhancement Fund. Troxler, director of Advanced
Technologies at Troxler Electronic Laboratories Inc., is a
member of the NC State Engineering Foundation Board of
Directors and an active supporter of the College.

Caterpillar Inc. has donated $125,000 to support College of
Engineering programs in industrial engineering, materials
science and engineering and mechanical and aerospace
engineering.

illumination; and Robert G. Wright (CEC ’'68), chairman of
Kimley-Horn and Associates Inc. and a member of the NC
State Engineering Foundation Board of Directors.

The award, presented by Dean Nino A. Masnari November
17 at the Capital City Club in Raleigh, honors alumni whose
accomplishments further their field and reflect favorably on
their alma mater.

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 pro-
mote 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 $40 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 received nearly $25 million in support of the College of Engineering in fiscal
2004-05.

Monies raised by the Foundation go to support scholarships, fellowships, professorships, academic programs, faculty research
and other areas that cannot be supported from state appropriations.
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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 either
visit our website at www.engr.ncsu.edu/ncef/ or you can contact us:

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

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. No state funds were used; 52,000 copies of this document were printed at a cost of $31,818, or 61 cents per copy.

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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