


TRAIN WITH THE 
NUCLEAR INDUSTRY'S LEADER, 

AND YOU COULD END UP 
·LEADING THE INDUSTRY. 

Over half the nuclear reactors in America are 
operated by one organization. The United 
States Navy. 

The technology is the most advanced 
in the world. The men in charge are the 
industry's best. That's why the Navy 
Nuclear . Propulsion Officer Candidate 
Program is among the most sophisticated 
training available. 

It has to be! 
College juniors and seniors who qualify 

for the program can earn $1,200 a month 
while still in school. In addition, you get a 
$4,000 bonus upon entrance into the 
program and an additional $2,000 when 
you complete your Naval studies. 
And, as an officer in today's Nuclear 

Navy, you receive a year of paid graduate
level training - gaining the experience and 
credentials that can put you at the forefront 
of the nuclear industry. 

You must be a U.S. citizen, 25 years 
of age or younger upon commissioning, 
working toward a bachelor's or master's 
degree. You must also have completed a 
minimum of one year each of calculus and 
calculus-based physics with a "B" average 
or better. 

If you're thinking about a career in the 
nuclear field, start at the top. And lead 
the adventure as a Navy officer. You can 
apply after your sophomore year. Call 
Navy Management Programs for more 
information. 1-800-533-1657. 

YOU AND THE NAVY. FULL SPEED AHEAD. 
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engineering! architecture building 
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EDITOR'S PAGE 
WELCOME BACK! 
Time for the Same Old Same Old, Right? 

As some already know, the editor-in-chief of the Engineers' Forum for 
the past two years, Andy Stalder, graduated with a B.S in Mechanical 
Engineering last spring. At this time, I would like to introduce myself, as I 
have taken over the position of editor-in-chief. Majoring in Industrial 
Engineering and Operations Research, I am a junior. Throughout, the 
past year and a half of college, I have been involved with the magazine, 
dealing with areas including writing, production, advertising and editing. 

The past year saw many changes for the magazine. Most significantly, 
the method of production has changed from the old cut and paste method 
to the use of a large computer system run by our phototypesetting special
ist and design consultant David Simpkins. 

The future looks promising for the Engineers' Forum as we have 
managed to keep ourselves in the "black" financially. It is the staffs' hope 
that the publication will be able to return to a color cover in the near 
future. 

Enough history and speculation about the magazine. Another start of 
the traditional school year is upon us and the summer sounds of the ocean 
breaking against the shoreline will soon give way to frantic number 
crunching of calculators. Some of you know this feeling all too well, espe
cially the seniors. 

As for the freshman engineering students, don't let anyone panic you 
wi-th some horror story, however give upperclassmens' advice some consid
eration. There is no doubt this will be a difficult and exciting year for 
many, however do not let it overwhelm you. 

Classes are certainly important, though there is much more to college 
life. For instance, there are many professional societies and other engineer
ing organizations such as the Engineers' Forum that are always looking 
for members. Another organization which does not deal with a specific 
discipline inside the Engineering School , rather, it deals with the overall 
realm of the College of Engineering, is the Student Engineers' Council. 
All freshman engineering students should look for bulletins concerning 
organizations of this type and give it a try. Who knows, you might like it! 

Now, ·all upperclassmen, that missed out your freshman year, it's 
never too late to get involved. Remember, the more you put into the col
lege experience the more you will get out of it. Why not support your pro
fession while you are mastering it? Isn't it time you got away from the 
"same old same old" routine and start exploring what the College of 
Engineering has lo offer outside of the classroom? 

Jonathan S. Hess, Editor 
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Eng·ineers -with communications skills 
are in high demand 
in today's industry. 

HAVE THE ADVANTAGE. 
MEET THE CHALLENGE. 

As a member of the 

EmineerS 
Forum 

you can gain these valuable skills. 

Positions available include: 

e Writing e Production 
e Photography e Business 

e Graphics 

For more information, call 231-7738 
or contact Jonathan Hess, Editor-in-Chief 

ENGINEERS' FORUM SEPTEMBER 1990 PAGE 3 



Sponsored by 
Student Engineers' 

CouncB 

September 17, 1990 
12:00 noon to 5:00 p.m. 

September 18, 1990 
9:00 a.m. to 4:00 p.m. 

in the 
War Memorial Gymnasium 

by CHAD DENNIS 

B
y now, most students have probably seen count
less posters, buttons, and balloons exclaiming, 
"EXPO '90." This may not mean much to an 
education or business major; however, it means 

interviews and company interaction for all engineering stu
dents. 

EXPO '90 is Virginia Tech's eleventh annual engineering 
exposition, featuring company information, display booths, 
and a program of technical presentations by participating 
compames. 

EXPO was started in 1979, by the Student Engineers ' 
Council (SEC) of Virginia Tech. Then, the exposition con
sisted of forty to fifty companies which attracted primarily 
senior engineering students who were searching for jobs. 
Today, the exposition has grown to a showcase of over 120 
companies and government agencies, attracting not only 
seniors, but juniors, sophomores, and freshmen as well. 

Participating companies as familiar as IBM and Dow 
Chemical, and government agencies as large as Newport News 
Shipbuilding, will be visiting Virginia Tech for EXPO '90. 

EXPO '90 will be held in the War Memorial Gymnasium 
from 12:00 noon to 5:00 p.m. on Monday, Sept. 17 and from 
9:00 a.m. to 4:00 p.m. on Tuesday, Sept. 18. 

Previous EXPOs have featured models, company video 
tapes, and souvenirs in addition to the company booths. 
EXPO '90 also features technical presentations given in 
Owens Banquet Hall. The technical presentations, presented 
by companies, describe a new product, a technical advance
ment, or continuing research. These presentations open com
pany doors to student engineers, revealing prevailing research 
and technologies. 
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EXPO '90 provides engineers with a chance to research 
and interact with companies. However, EXPO '90 is more 
than a career fair, it is a "technology showcase." 

Films 

ICI Americas is a Delaware corporation of about 
7,000 employees, with annual sales exceeding 
$1 .5 billion. The company's products serve 
almost every major industry and include a broad 
line of pharmaceuticals, agricultural chemicals, 
plastics, polyester films, petrochemicals, special
ty chemicals, dyes and textile chemicals, security 
devices, aerospace components, electronics, 
fibers, and advanced materials. 

ICI Americas Inc. conducts .an extensive nation
wide recruiting program through various college 
and university placement offices. Although ap
plications are considered on a year-round basis, a 
significant portion of the hiring of college 
graduates in any given year occurs before July 1. 
If a corporate representative does not visit a 
particular campus, students are advised to direct 
all correspondence to the ' address below. 

Box 411, Hopewell, Virginia 23860 ( 804) 541-9300 

AN EQUAL OPPORTUNITY EMPLOYER M /F 



MovelO years ahead of the class. 

'. P= ( 0. 0821-f :~i) ·n·T 

The new HP 48SX and 
a free 'library card' can 
get you there. 
With over 2100 built-in functions, our 
new HP 48SX Scientific Expandable 
calculator takes a quantum leap into 
the 21st century. Buy an HP 48SX 
between August 15 and October 15, 
1990, and HP will send you a free 
HP Solve Equation Library card (a 
$99.95 retail value). 

The plug-in application card alone 
contains more than 300 science and 
engineering equations, as well as 
the periodic table, a constants' library, 
and a multi-equation solver. It's like 
having a stack of reference books right 
at your fingertips. 

The HP 48SX calculator is so advanced, 
it will change the way you solve prob
lems forever. It integrates graphics 
with calculus, lets you enter equations 
the way you write them, and does 
automatic unit management. 

Check your campus bookstore or HP 
retailer for HP's range of calculators 
and special back-to-school offers. 
Then check out the calculators that 
are years ahead of their class. 

There is a better way. 

F//09 HEWLETT 
~~PACKARD 



Genius is 
just an 
accident 
waiting to 
happen. 

You never know when a 
lucky accident and an 

educated mind will get 
together and change what 
we know about the world. 

That's why AT&T is involved 
in so many programs to 
educate young minds all 
over the country. By pro
viding scholarships, 
computers, laboratory 
equipment and visiting 
professors to the nation's 
students, we're helping 
to ensure that the next 
Sir Isaac Newton is capable 
of turning a coincidence 
into a major contribution. 

At AT&T, we know that the 
quality of life tomorrow 
depends on the quality of 
education today. So you can 
rest assured that our com
mitment to education is 
no accident. 

--
-ATs.T 

The right choice. 



Architecture/Engineering Bulldlng 
Phase I 

Research Facility Is Now A Reality 
In March of 1988, with a total cost of 

over 9.1 million dollars, the land between 
Randolph and Cowgill Hall was fenced 
off as the digging began for the new engi
neering and architecture annexation build
ing. Thus began the creation of Hancock 
Hall, named after John W. Hancock, Jr. 
who helped to fund it. 

The new building is equipped with 
many modern conveniences like the hy
draulically powered elevator, designed to 
transport sensitive equipment smoothly 
while being large enough to fit a forklift. 

Instead of the little round fire alarms 
visible in most of the engineering build
ings, Hancock has its smoke detectors 
hidden in the duct work. The fire alarm 
flashes a strobe light while announcing a 
pre-programmed message, something 
like "Alert Alert, emergency conditions 
exist! Please exit the building immedi
ately!!" 

The Architecture Auditorium, 
shared by the College of Architecture and 
Urban Studies and the College of Engi
neering is a "state of the art facility." 

ENGINEERS' FORUM 

by ROBIN ELDER 

Explained Joseph Price-O'Brien, the 
operations manager of the Materials Re
search Section of Hancock Hall, 
"They've got all kinds of modern facili
ties: a big projection booth, 350 seats, a 
curved screen, a nice speaker system -
everything you could ever want." 

Upon examination of the large steep-

"In addition to the 
modem conveniences, 
Hancock Hall also 
caters to a long held 
complaint of this 
university: the lack 
of space. 

ly sloped room, one finds that it also has 
track lighting on the aisles, a video tape 
machine with a projector capable of VGA 
and EGA graphics, as well as emergency 
lighting in case of a black out. 

"The auditorium will host lectures, 

concerts, exhibits, displays, and other 
programs in a vast range of needs and 
interests," said Paul E. Torgersen in "A 
Case for New Facilities," a pamphlet 
produced by the College of Engineering. 

In between the old Randolph Hall 
and Hancock is the half glass, half shin
gle topped atrium, designed to "bring the 
outside inside type thing. Rather than 
just having an airspace between the build
ings, they covered it over with the atrium 
roof - which is (actually) only half 
covered." Describes Price-O'Brien, "It 
seems the designers felt that if they had an 
entire glass roof, it would end up being 
too hot in the afternoons. So we kept the 
morning sun in, and then we blocked out 
the afternoon sun. It's a half-covered 
atrium - I don't know many like that." 

In addition to the modern conven
iences, Hancock Hall also caters to a long 
held complaint of this university: the lack 
of space. More than 1000 students receive 
undergraduate engineering degrees from 
Tech each year, and graduate enrollment 
has risen from 277 to 1200 in the last 
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cOVSERVATION 1S1He WAVEOFTH~ tLl71Jft£. 

c ONSERVING OUR NATURAL AND 

MAN-MADE RESOURCES TODAY HELPS 

PRESERVE LAND, WATER AND TREES 

FOR TIIE FUTIJRE. AT CHESAPEAKE WE 

BELIEVE IN BEING GOOD STEWARDS 

OF OUR RESOURCES. THIS MEANS 

CONSERVING WATER. WOOD, AND 

ENERGY WHENEVER POSSIBLE. IT 

REFORESTING LAND, AND REDUCING 

SOLID WASTE. DOING TIIE RIGHT 

THING IS THE WAY WE DO BUSINESS. 

HEADQUARTERED IN RICHMOND, 

VIRGINIA, CHESAPEAKE IS A FORrUNE 

500 COMPANY THAT FOCUSES ON 

KRAFf PRODUCTS, TISSUE PRODUCTS, 

PACKAGING, TREATED WOOD, AND 

LAND DEVELOPMENT. 

f!! Chesapeake 
Resourceful by nature. 

CHESAPEAKE CORPORATION · JAMES CENTER II 
BOX 2350 · RICHMOND.VIRGINIA 23218-2350 



twenty years. 
Comparatively, "The College now ranks quite low a

mong institutions of similar quality in terms of classroom and 
laboratory space," said Torgersen. 

Hancock Hall is 99% lab space. "It will contain 20 labora
tories, office suites, small class rooms, and seminar rooms. The 
laboratories will include two capstone facilities, a chemical 
engineering unit operations lab and a manufacturing, auto
mation, and robotics lab. The remaining labs will be dedicated 
to materials science research," explains Torgersen. 

Price-O'Brien illustrated that the new building definitely 
answers the need for new updated research space at Tech. "The 
Chemical Engineering space has needed a good, modern, 
expandable area to work in. Now they have all the fumehoods, 
high pressure, low pressure air, gas, water, steam - all the 
modern conveniences that weren't necessarily accorded in their 
other lab as well as a big two-story room so that they can set up 
big distillation towers and such." 

The INSTRON, a high-stiffness bi-axial testframe, is only 
one of the huge machines to move from its former location 
- a cramped space in the basement of Randolph Hall -
to Hancock Hall. 
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William Conger, head of the Chemical Engineering 
department at Tech said the new building gives his department 
"a chance to modernize the equipment in the lab." 

In appearance, he explained, a comparison between the 
old lab of the late 50s with the new one gives the feeling that a 
life time has passed since the equipping of the original facility. 

According to Conger, the Unit Operation Lab, a class 
required of Chemical Engineering students taken during the 
summer between their junior and senior years, will lose its 
reputation as a bad experience. "In the old facility, there was 
no way to condition the air; it was a very dirty, poorly con
trolled environment. " 

"Now, we have a controlled environment; we can (even) 
use computers because the temperature can be held at 70 
degrees. It used to get over 100 degrees in the old lab." 

Through Texas Instruments workstations, the Unit Op
erations Lab will be tied into a Control Lab and it will be able 
to be used all year instead of just in summer. 

"There is a classroom built into the lab, with conduits 
between the computer room and the lab so to feed data into the 
classroom to allow more people to work with the data. Com
puter software brings us pictures of the process. We can disturb 
it, and then let the computer control (everything)," Conger 
said. 



The Industrial Engineering and Operations Research 
department, now called Industrial and Systems Engineering, 
"had been looking for expansion room for robotics for the past 
two years," he continued. "They've (now) got a very large, 
high-bay, square footage area for a robotics lab. The robotics 
area has a computer room containing a bunch of SUN micro
computer workstations - they call it the General Motors 
Manufacturing Control Laboratory." 

Michael Diesenroth, the director of the Manufacturing, 
. Automation, and Robotics laboratory, sees Hancock as a 
"research facility where we can study problems with modern 
manufacturing systems and controls,'' a place where higher 
level concepts from both business and engineering can be 
integrated in the machining and scheduling of a complex 
system. 

One of the biggest problems at universities, he said, the 
difficulty of moving out industry's equipment after they've 
done their research, is eliminated in the new facility. At the 
back of the building is a large door through which trucks can 
be driven to deliver equipment, as well as a ten ton crane to 
move it about. 

Located on the second floor looking down over this labor
atory is the office suite, shared jointly by Torgersen and Die
senroth. Said Price-O'Brien, "Rather than being all the way 
over across campus at the Corporate Research Center, I believe 
(former) Dean Torgersen's background and true love is Indus
trial Engineering - so his offices are in the building." 

"Somehow,'' he said with a smile, "I think that'll work 
out fine." 

Lastly, "About 2/ 3 of the laboratory portion of the build
ing is usable square footage space devoted to materials research 
- (particularly) composite materials research." 

"We hope to draw industries attention to this so that we 
can have some sponsored research projects to further compo
site design, use, and failure analysis - particularly in the area 
of non-destructive evaluation." 

Price-O'Brien continued, "If you can see inside a piece 
with sonar, for example, if you could put a very low stress on it 
and see a thermographic pattern as the piece starts to heat, you 
can see where the stress concentrations are." 

"The Materials section has been scattered. Wherever there 
was room, they put the equipment. They have had people in 
Holden, in Randolph, in Norris; they have had people over by 
the power plant and all over the place. Now many of the 
projects will all be centered right here in the same room." 

"We're creating an environment that's already been here, 
but we're putting it all into one highly visible area." 

This is one of the main goals of the building: to emphas
ize the fact that materials, industrial, and chemical research, is 
not a bunch of scattered ideas to be found all over campus, but 
a concentrated effort. 

"We're looking forward to the (lower level of the) atrium 

One of the spacious new labs in the Hancock Hall facility. 

being a display or show-place to show off (these efforts) to 
students, faculty, and visiting people. It will tell them what 
this is all about and what they can do in here." 

"There's really no better way to show off some of the 
things that you can do than to have a display area that'll show 
our outputs, the capability of our machines, our future expan
sion, and how much we've gone into it." 

As for the future improvements to Hancock Hall, these 
take the form of a wish list, issued by the department heads. 
Conger mentioned the desire for a computer controlled distil
ling complex for the Chemical Engineering department. The 
complex itself is deemed as necessary for the department with a 
minimum expenditure of $30,000. Instead of postponing the 
additional expenditure for a completely automated environ
ment, Conger believes such a facility would be best installed at 
the very beginning. 

"It is much more difficult to retrofit something later 
rather than when just starting,'' he said. 

The Industrial Engineering group could use a machining 
center with a four or five axis machining capability instead of 
the three axis system presently available. Such a capability 
would allow sphere like objects - such as the nodes used in 
sp.ace structures - to be created. 

In addition, a coordinate measuring machine to integrate 
testing the manufacturing tools with the area of quality and 
control would also be helpful to the student. With such a 
device confirming the dimensions of the newly machined 
parts, students would be able to make sure that their created 
parts were correct within specified limits. 

In all areas of Virginia Tech's new research building, 
there is ample room for growth and opportunity. The build
ing will symbolize as well as provide the place to test out 
"ideas, insights, development and application of skills,'' said 
former Dean Paul E. Torgersen. 

"I don't believe there's another laboratory building of this 
type on campus,'' remarked K.L. Reifsnider. "We're going to 
try our best to make it work." 
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Career and Co-op Opportunities 

WE NEED THE 
ENGINEERING POWER OF 

A NEW GENERATION. 
New thinking and new challenges keep Virginia Power growing stronger. 
Headquartered in scenic Richmond, we're one of the nation's largest and 
most innovative investor-owned electric utilities. Our 13 power stations gen
erate over 13 million kilowatts of power. The electricity that keeps Virginia 
and North Carolina turned on. Our success has created full-time career 
opportunities for graduates with degrees in Electrical, Mechanical, Nuclear 
and Civil Engineering. 

With interests in fossil fuel, hydro and nuclear power, there's virtually no 
limit to the variety of engineering challenges facing us. Challenges that 
generate career options that keep pace with today's increasing energy de
mands. You can join us in our active search for innovative, effective and 
efficient ways of generating, transmitting and distributing energy. Or you 
can contribute to creating new approaches that will ·improve company op
erations. 

We also have excellent positions for Co-op students. While still in college, 
you'll be able to gain significant experience in a variety of engineering 
positions ... and the training that can lead to significant career growth after 
graduation in either technical or managerial roles. 

Get to know one of the best companies in the utility industry, located in one 
of the most beautiful areas of the country. Stop by your 
Placement Office, or forward a letter of interest to: 
Staffing & Employment, Dept. 822, Virginia Power, P.O. 
Box 26666, Richmond, VA 23261. We are an equal op-

1 

portunity employer. No third party submis-
sions accepted. VIRGINIA POWER 



So why would I want to work 

W. L. Who? 
W. L. Gore & Associates is a For
tune 500 sized, forward-thinking 
company that specializes in high tech
nology opportunities. You are proba
bly familiar with one of our very 
popular products - GORE-TEX® 
fabric. This invention revolutionized 
the sports apparel industry and 
can be found anywhere from the 
Antarctic to the Moon. 

But I'm not interested in 
fabric engineering. 
GORE-TEX® fabric is only one of 
hundreds of exciting products that 
we produce, ranging from elec
tronic components to industrial fil
tration products, medical implants 
to environmental monitoring 
systems. We are committed to 
products that make a difference in 
our world - today and tomorrow! 

Yes, but what kind of oppor
tunities will be available? 
Our vision for the future contains 
one important element: Growth! 
We will be offering exciting oppor
tunities in many technical fields. 
Professionals in electrical, mechani
cal, and chemical engineering, as 
well as chemists and physicists are 
encouraged to be innovative in the 
development of new products and 
processes. Computer scientists are 
needed to coordinate information 
flow. 

So what's so special about 
Gore? 
The ability to grow in an environ
ment that fosters individual develop
ment and responsibility. You are 
given a great deal of freedom to 
pursue projects that _you feel will 
make a difference in the company's 
success. Our lattice system of 
management allows you to explore a 
variety of positions, across many 
disciplines. 

®GORE-TEX is a registered trademark of W. L. Gore & Associates, Inc. 



for W .L. Gore & Associates? 

Don't look for corporate ladders. 
We avoid bureaucratic structures, 
involving those closest to a project 
in decision-making. This approach 
fosters the innovation and technical 
creativity that is our lifeblood. 

Guidance through sponsorship. 
Each associate is mentored by a 
sponsor who provides support and 
direction. Sponsors replace tradi
tional bosses. Individuals are re
sponsible for their own commit
ments, and everyone is responsible 
for the company's financial and 
philosophical well-being. 

Fairness, Fun, and Profit 
We are based on the principles of 
fairness to each other and our cus
tomers, profitability, and enjoyment 
of our work. These guidelines, es
tablished in 1958 by our founder, 
Bill Gore, have been the basis of 
our incredible success. 

It sounds great! 
What's the catch? 
Commitment. Gore associates have 
made a commitment to be the best in 
their chosen field. Our customers 
often ask for a 110% effort, and our 
people reliably come through. As 
associates with a stake in the well
being of our company, we realize that 
its success lies squarely on our 
shoulders. We can see direct results 
from the efforts we make, as 
individuals and as team members. 
Generous medical, retirement, and 
educational benefits, along with a 
profit sharing plan, allow us to 
directly prosper from our efforts. 

If you feel up to the challenge of 
working in this kind of creative 
environment, voice your interest in 
opportunities at W. L. Gore & 
Associates by writing to: 
W. L. Gore 
551 Paper Mill Road 
P.O. Box 9206 
Newark, DE 19714 

IGoRE~ 
Creative Technologies 

Worldwide 

An Equal Opportunity Employer _________ ___, 
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new engineering dean 
by JONA THAN HESS 

The summer has brought a significant change for the 
College of Engineering at Virginia Tech. As many students 
already know, G. Wayne Clough, the previous department 
head of Civil Engineering, took over as dean of the College of 
Engineering on July 1, 1990. He succeeds ex-dean Paul E. 
Torgersen who leaves a twenty year tenure as dean behind him. 

With an undergraduate and Masters degree from Georgia 
Tech and a doctorate from the University of California
Berkley, Clough started at Virginia Tech in 1982. Prior to this 
time he taught at both Duke and Stanford universities. 

In addition to his achievements as an educator, Clough 
recently became a member of the National Academy of Engi
neering, one of the highest honors for a professional engineer. 
He considers this membership to be very significant among his 
many awards because as he says, " it is a special recognition for 
a career's worth of accomplishments ... recognizing your con
tributions educationally, professionally and technically." 
Some of Clough's other awards include the National Sci-

ence Foundation Presidential Young Investigators Award, the 
University Distinguished Professor and the Alumni Research 
Award. 

Although these are all distinguished awards, Clough con
siders the almost 30 Masters and Ph.D. students he has touched 
or had some involvement with more important than any 
awards. He explains by saying, "It is to the point now that I 
will go to a city or a conference and I will either have a student 
or a student of a student that lives there and goes to school or 
works nearby. It sort of gives you a feeling of a lineage and how 
you have contributed to that." 

This part of Clough's life is extremely important as he has 
set aside a coffee table in his home for all the Ph.D students that 
he graduates to carve their initials into. 

Besides his career as department head of Civil Engineer
ing, Clough also acts as a consultant to over 50 geotechnical 
firms and governmental agencies. He started in geotechnical 
consulting by being technically oriented, specializing in tun
neling. Through the years his knowledge of the overall pro
ject, including the construction side, company procedures and 
social and economic constraints, has grown immensely. Now 
when he works on a project he not only brings technical 
expertise but an understanding of how this technical side 
interacts with the social and economic sides. 

Clough likes to limit his consulting work to projects that 
benefit a large number of people, like Metro Construction. 
Presently, he is working on the new production reactor project 
to replace the Savannah River plant. This project is important 
because at this time the plant has no plutonium protection 
capability. 

As Clough steps into the dean's office, he hopes to con
tinue to act as a consultant to these firms. Even though the 
position of dean will offer him many challenges and long 
hours, consulting usually only takes a couple of days, and then 
his part of the project is done. As for his most satisfying 
endeavor as a professor, specifically, advising Masters and 
Ph.D students, he would like to continue this as well on a more 
"limited" basis. 

Throughout this past summer Dean Clough has been 
setting goals to add to his ongoing list. At the end of the spring 
semester last year, his list of immediate goals was quite exten
sive. However, through his own admission, he did not know 
everything he needed to know about the College of Engineer
ing in the spring. Therefore, for the past few months and the 
next few months to come, Dean Clough will be interviewing as 

See Clough, page 22 
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The Co-Op Experience: Is It For You? 
Perhaps you have seen the commer

cial with the wise man on a mountain 
top, asking the question "How do you get 
a job without experience, and how do you 
get experience without a job?" One of the 
answers to this Catch-22 is the coopera
tive education program. 

Established at the University of Cin
cinnati in 1906, the cooperative education 
program (co-op) has grown to include 
approximately one thousand colleges 
and universities. Tech's program began 
in 1952 and was originally an engineer
ing organization. During the 1960's, ad
ditional non-engineering curricula such 
as Math and Business Administration 
were introduced. For this reason, in 1968 
the Co-op Program was moved from the 
College of Engineering and placed under 
the direction of the Academic Vice Presi
dent of the University. 

With the aid of federal funding in the 
early 1970's, Tech's Co-op Program was 
again broadened to include many more 
science, agriculture, and business majors. 
Also during this decade, the total number 
of schools offering co-op programs in
creased. Currently under the University 
Provost, the Co-op Program at Virginia 
Tech includes over forty different curric
ula and has an enrollment of approxi
mately 1000 undergraduates. 

As a co-op, a student spends alternat
ing semesters in school and industry. The 
exact number of work periods depends on 
the student's particular schedule - usu
ally about three or four sessions. The 
program at Virginia Tech is similar to 
most other universities in that co-oping is 
an educational option. Some schools 
have a required co-op program. 

Most students begin their co-op ex
perience in either the freshman or soph
omore years. However, the program can 
be started as late as the junior year, 
decreasing the number of allowable work 
sessions. Primarily, a co-op's schedule is 
structured around the semesters during 

by TONY GIUNTA 

which the student must take required 
courses, and the time periods when the 
employer needs the student to work. 

There are many advantages and dis
advantages to co-oping. A major disad
vantage is that a co-op student will grad
uate a year later than a student who is 
following a four-year program. This may 

Some co-ops discover a 
particular field of 
interest with in their 
discipline, while others 
may realize that they 
are in the wrong major 
entirely. 

bring about additional points of conflict. 
For example, unless the work site is near 
Blacksburg, a co-op may feel left out of 
both the social and professional arena at 
Virginia Tech. Plus, a co-op usually must 
take one or two summer semesters of 
classes in order to follow the established 
academic schedule. And there is the pres
sure of maintaining a certain QCA at the 
risk of losing the job. 

Although the disadvantages seem se
vere, there are several arguments in favor 
of co-oping. Gaining of "real world" 
experience is a primary result of entering 
the co-op program. And different com
panies afford varying levels of responsi
bility. Usually by the final work session, 
the co-op is performing the duties of a 
newly-hired bachelor's degree graduate. 
This undergraduate experience has a val
ue far beyond any wage measurement. 

Working in the job environment can 
provide an insight into the type of work 
in which the co-op student may be in
volved. Some co-ops discover a particular 
field of interest within their discipline, 
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while others may realize that they are in 
the wrong major entirely. In both instan
ces, the exposure to industry will help the 
individual better plan for the future. 

After graduation, co-op experience is 
an advantage. Some co-ops receive per
manent job offers from the companies for 
which they worked. If accepted, these 
usually carry over sick leave and retire
ment benefits that were earned by the co
op employee. 

Additionally, the experience gained 
from the co-op program is looked upon 
favorably by other prospective employers. 
Within the current job market, co-op 
experience can be an important factor in 
determining which graduate receives a 
job offer. 

One aspect of co-oping is difficult to 
judge - the question of money. Most 
private corporations pay more than the 
federal or state governments. However, 
governmental agencies of ten have more 
access to resources such as computing 
centers and research facilities. 

Another consideration is the type of 
housing in whK:h the co-op student will 
be living. Renting near a major metro
politan area can be expensive, even if the 
cost is shared with roommates. A car may 
be necessary if there is little public trans
portation. Costs for food and miscellane
ous items, such as a telephone bill, can be 
high. 

Several years ago, a student may have 
been able to finance college almost en
tirely on a co-op's salary - but this is 
almost an impossibility today. An out-of
state student who does not live at home 
while co-oping would find paying for 
college difficult. An in-state student may 
be able to afford tuition, particularly if 
the co-op could live and eat at home. 
Also, some co-ops lose their eligibility for 
most corporate scholarships once they 
enter the program. Co-ops are still eligi
ble for University financial aid and some 

See Co-op, page 20 
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Design Competitions Test Tech's Mettle 

Many of Virginia 
Tech's engineering stu
dents, faculty, and staff 
spend countless hours 
working on regional and 
national design competi
tions. The competitions 
give students a chance to 
experience involved de
sign projects; the best way 
to learn and master engi
neering skills is to apply 
them first hand. 

by GRADY KOCH 

from Dr. W.T. Baumann. 
Mike Keitz provided a lot 
of ingenious electronic de
sign for the car. Other 
team members included 
Rachel Carson, Phil Cat
aldi, Chris Cronin, Mike 
Dickerson, Zack Graber, 
Max Lupton, and Brian 
Roarke. 

THE FORMULA CAR 

Students also have a 
chance to travel, meet 
new people, and enjoy 
competition. Only two com-

"Tweak" goes through the paces at the Virginia Tech Airport. 

For the past several 
years, Virginia Tech stu
dents have participated in 
a racing car design com-

petitions are detailed below - many oth
ers can be.found through out the College 
of Engineering. 

ELECTRICAL ENGINEERING 
Virginia Tech won the student hard

ware contest at the Spring 1990 Sou
theastcon of the Institute of Electrical and 
Electronics Engineers (IEEE). The con
test called for building a miniature car 
that could quickly navigate along a com
plicated path. Twenty-six schools from 
southeastern United States entered the 
competition. 

The path that the car was required to 
follow was divided into two sections of 
track. On the first section, the car had to 
detect and follow a current flowing in a 
wire imbedded in the track. On the second 
section, a narrow white line painted on 
the track had to be optically detected and 
followed. The total length of the winding 
track was 40 feet. 

Virginia Tech's best time in finish
ing the course was approximately 7 sec
onds. The next best time from all other 
competitors was about 9 seconds. 

Two cars were raced at a time in a 
double elimination competition. The 
wire section of the track carried a current 
of 250 mA amplitude and 20.5 kHz fre-
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quency. The car followed the current 
with two wire coil sensors - one positi
oned at the bottom rear surface of the car 
and another attached to a boom extend
ing in front of the car. One of the coils 
generated an absolute magnitude signal 
while the other served as a phase refer
ence. These two signals allowed the car's 
control system to know how far it was and 
to which side it was from the current car
rymg wue. 

To follow the white line section of 
the track, infrared light emitting diodes 
(LEDs) were used to illuminate the track. 
Photo-transistors detected the light re
flected from the white stripe and gave 
direction information to the control sys
tem. To filter out ambient light that may 
have confused the car, the LEDs were 
modulated at 40 kHz. 

Virginia Tech's design for the car's 
control system gave the team a great 
advantage - an analog ·control system 
was used that allowed greater speed than 
most other competitors' digital control. 
The control system began with a pro
portional-integral-derivative (PID) cir
cuit that was later modified and optim
ized with second derivative control. 

Project leaders for the car were Eric 
Oiesen and John Burr with faculty advice 

petition sponsored by the 
Society of Automotive Engineers (SAE). 
The competition proceeds under the as
sumption that the racer is something that 
a fictitious consumer could buy for hobby 
competition. Over 50 schools from across 
the U.S. and Canada usually compete. 

Restrictions on the car's design res
trict engine displacement to 600 cc and 
engine air intake hole diameter to 20 mm. 
The cars are judged in two types of con
tests: static and dynamic. 

Static events include three judging 
areas: cost analysis, over all design, and 
an oral presentation. For the cost analy
sis, each team must show how much it 
would cost to produce I 000 of the racers. 
Virginia Tech won this event the past two 
out of three years; last year's design cost 
$3500. Overall design is also judged as 
well as an oral presentation of the design. 

Dynamic competition includes test 
of skid pad, acceleration, maneuverabil
ity, and endurance. The acceleration test 
involves accelerating from a stop through 
100 yd. - Virginia Tech 's car could reach 
60 mph in 5 s. The skid pad event tests 
lateral acceleration by driving the car 
around a 50 ft. diameter circle - last 
year's car could do 1.2 g of lateral acceler
ation before skidding. 

Endurance testing involves racing 
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five cars at a time around eight miles of 
track; the average speed through the 
course is 40 mph. To test maneuverabil
ity the cars must navigate through py
lons on a three mile track. 

Virginia Tech's car had technical 
problems at last year's competition in 
Detroit - inclement weather shorted out 
the car's electronic fuel injection system. 
Despite the team's all night efforts to 
repair the damage, the car wouldn't work 
in time to participate in the dynamic 
events. The car did, however, perform 
well in static events and proved its dy
namic merit later in the summer by tak
ing first place and fastest time over all at 
an autocross competition held at Smith 

Mountain Lake Airport. 
Virginia Tech is again entering the 

contest this year and has already begun 
work on a new design. Design of the car 

... the best way to learn 
and master engineer
ing skills is to apply 
them first hand. 

begins with a three credit class held 
through the Mechanical Engineering 
Department under the auspices of Dr. 
R.J. Roby. Students form teams of three 

Many areas of expertise come together for the assembly of the formula cars. 
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or four people to work on a part of the car 
that they find interesting. Groups may 
specialize on the car's suspension, chas
sis, engine, or constant velocity transmis
sion. Other groups may study aerody
namics, a turbo-charger, or a methanol 
fuel system. 

A feature of last year's design was a 
new electronic port fuel injection system 
that dramatically increased engine tor
que. Last year's car also included an elec
tronic sensor and data acquisition sys
tem. 

Building of the car usually starts 
toward the end of Fall Semester and 
extensive road tests are conducted at the 
Virginia Tech Airport. Working on the 
car counts for credit in the Mechanical 
Engineering Department, but any inter
ested person is invited to join the design 
team. 

Last year's team included John Bob
bitt, Todd Bowland, Jeff Collie, Joe 
Donovan, John Mills, Scott Mitchell, 
Debbie Newman, Tom Smith, and Chris 
White. 

HE NEWS 
by TIMOTHY BAKER 

Eleven members of the Institute 
of Industrial Engineers (IIE) at Virgi
nia Tech attended the International 
IIE Conference in San Francisco on 
May 20 through May 23, 1990. Virgi
nia Tech received the international 
outstanding student chapter award. 
Several Virginia Tech faculty and stu
dents received individual awards for 
their achievements in Industrial En
gineering. The students spent a cou
ple extra days in San Francisco to visit 
the Golden Gate and Oakland Bay 
Bridge, Golden Gate State Park, Pier 
39, Lombard Street, Alcatraz, Sosa
ledo, several tall buildings, Berkley 
and other local attractions. After a few 
trolley trips, glass-elevator rides and 
visits to local pubs, the students left 
more than their hearts in San Fran
cisco! 
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SEC NOTES 
To all VT engineering students: 
The Student Engineers' Council (SEC) is a 

group of engineers who work with and for the 
many departmental engineering societies and 
the College of Engineering towards better 
communication and improvement of all aspects 
of the College. The SEC is open to all engi
neering students regardless of year or major. 
There are no fees of any sort. The SEC spon
sors several activities for the College of Engi
neering and its students (i.e. EXPO, Engineers' 
Week, SEC Olympics, Superstars, Torgersen 
Award, Slush Fund, and other year-round activ
ities). In addition, the SEC directly supports the 
Engineers' Forum and Dean's Committee. 

Please consider this a personal invitation 
to get involved in SEC activities! You do not 
have to be a member to help or participate in 
any SEC events. Direct any questions or con
cerns to the SEC office in 110 Femoyer or call 
us at 231-6036. 
- Timothy S. Baker, President, SEC 

Upcoming Activities: 
(For details, see the calendars in the tunnel . 
between Norris and Holden.) 

8/28/90 SEC Executive Meeting 
(5 p.m. in 110 Femoyer) 

9/ 4/90 SEC Executive Meeting 
(5 p.m. in 110 Femoyer) 

9/ 5/90 SEC General Meeting: 
All engineering students are encour

aged to come to this meeting and sign up to 
help with EXPO 9QI We need everyone's 
support' 

9/10/90 Presidents' Roundtable : 
All Engineering society presidents 

should attend this meeting. EXPO '90 will be 
the main topic of discussion, followed by 
issues from the last meeting and new busi
ness. All presidents should bring an updated 
copy of their new officer's names, addresses, 
and phone numbers. 

9/12/90 SEC General Expo Planning Meeting : 
Final committee sign-ups and details 

of EXPO '90 will be discussed and settled. 

9/16/90 .EXPO Set-up and Registration 
8 a.m.-11 p.m. 

9/17 /90 EXPO Set-up and Registration 
8 a.m.-12 p.m. 

9/17 /90 EXPO 1990 begins at 12 p.m.-5 p.m. 

9/17 /90 EXPO 1990 Wine & Cheese Mixer 

9/18/90 EXPO 1990 9 a.m.-4 p.m. 

9/18/90 EXPO 1990 Clean-up 4 p.m.-? 

9/26/90 SEC General Meeting 
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After the dust had cleared ... 

ASME (Team 1) Wins Superstars 
"Get a base hit!" "Spike the ball!" 

"Pull! Pull!" These phrases (and others) 
were exclaimed by participants in the 
Student Engineers' Council (SEC) Super
stars competition held on April 22 near 
the softball fields by the Rector Field 
House. 

Double elimination tournaments 
were held in softball, volleyball, and tug
of-war. Any engineering society could 
participate. A faculty team, comprised of 
ex-dean Paul Torgersen, Dr. J.G. Casali, 
Lynn Nystrom, and others participated as 
well. 

The event started at 9:00 a.m. Cheers 
filled the air. The better teams quickly 
distinguished themselves. 

On this hot day, most of the men 
shed their shirts to cool off (and to catch 

Co-op 
Continued from page 16 

companies may pay part of a student's 
tuition, but often this will not fully cover 
all of the college expenses. 

Some benefits of co-oping are unre
lated to the job or to academic circles. 
Companies with large and well-struc
tured programs often have special hous
ing arrangements or promote social func
tions for their co-ops. Living in a new city 
or region allows the student to travel and 
experience a different environment. Also, 
working for a semester breaks up the 
school year and helps prevent mid-term 
burnout. 

Co-oping can be exciting and re
warding experience but it is also a serious 
undertaking. Al though a co-op can re
sign from the program if there are severe 
problems, there is a commitment between 
the student, the employer, and the Co-op 
Office at Virginia Tech. Also, there is a 
minimum QCA level to maintain. United 
States citizenship is a requirement for 
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some rays). Kool-aid was guzzled by the 
gallon. Submarine-sandwich slices were 
provided for all hungry participants. 

As the competition continued, three 
teams approached the semifinals: ASME 
(team 1), IIE, and ASME (team 2). First
place was at stake; the ASME (team 1) was 
favored to win. 

Late evening found ASME (team 1), 
IIE, and ASME (team 2) as semi-finalists. 
All other teams had been eliminated. At 
the end of play, ASME (team 2) was 
declared the third-place winner. There 
was a tie for first-place between ASME 
(team 1) and IIE. After further competi
tion, IIE, exhausted and evidently satis
fied with a second place finish, forfeited 
the final volleyball match, to ASME 
(team 1 ). 

most positions. 
To find out more about cooperative 

education, visit the Co-op Office at 252 
Henderson Hall or attend one of the co
op programs offered throughout the year. 
If you are looking to gain valuable expe
rience and learn more about what the 
world outside of school is like, then a 
co-op job may be in your future. 

Tony Giunta is a junior in AE who is 
also a co-op with NASA-Langley Re
search Center in Hampton, Virginia. 

HAVE THE ADVANTAGE. 
MEET THE CHALLENGE. 

JOIN THE 
ENGINEERS' FORUM 

TODAY! 
Call 231-7738 

for more information. 
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Team stands behind its creations 
Members of the Virginia Tech SAE Formula Car Team are pictured with their entries: "Tweak" (#29) and "Gerty" (#30). 

Ashland Petroleu1n: 

In ~ursuit of 
professionals 

-Ashland. -An Equal Opportunity Employer 

At Ashland Petroleum, we are looking 
for professionals ... and not just in 
occupations, but in attitudes. 

Those of you about to enter the 
business world should krtow that the 
proper attitude is just as important as 
past academic achievement. This is 
particularly true in today's international 
marketplace, where your competitor 
could be around the comer or around 
the world. 

Ashland Petroleum ... looking for 
people who can continue to give us a 
competitive edge. 



Clough 
Continued from page 15 
many people as possible, including de
partment heads and faculty who have 
prominent goals in the college. It is 
Clough's aim to use these interviews as a 
building block to focus his goals and 
endeavors in specific departments. Not 
only will he be interested in faculty con
cerns, but he plans to make concerted 
efforts to find out the students' reserva
tions by scheduling as many meetings as 
possible with various student leaders. 

In the meantime, Clough has many 
areas in mind that he feels must be 
improved. For example, he would like to 
make an effort to balance the faculty 
members' schedules so there is an effective 
distribution of teaching, research, scho
larship and professional service. One way 
Clough feels this can be accomplished is 
to make researching easier for the faculty. 
He feels that there are too many frustra
tions in the researching spectrum. As 
many students can attest, this tension 
often works its way back into the teaching 
arena. Clough hopes that minimizing 
unnecessary red tape will improve the 
research environment by making it more 
efficient and pleasant. 

On the undergraduate level, invol
vement in research projects is something 
that Dean Clough feels is a necessity in 
today's world of engineering. One of his 
major fears as he begins his deanship is 
that students see teaching and research 
fighting each other. Conversely, Clough 
believes these two actually complement 
each other. However, he feels that an 
undergraduate must first partake in some 
research before he or she begins to see the 
importance of the teaching/ research com
bination. 

To sight a specific example, Clough 
recalled an incident during senior year as 
an undergraduate when he had not taken 
a very important class. Fortunately, the 
department head relieved him of this 
required course and started him on inde
pendent study instead. With this, he spent 
the whole summer in a lab working on a 

beach erosion problem. In the end, this 
turned out to be a turning point for 
Clough in that it made up his mind to go 
to graduate school. 

More and more undergraduate insti
tutions are implementing research pro
grams, so this seems to be an important 
step for Virginia Tech to take in order for 

"When you actually meet 
these people (alumni) ... 
you realize what the 
school has done for the 
people and the country." 

the school to maintain its high standards 
as one of the premier engineering univer
sities in the nation. 

Currently, the College of Engineer
ing is responsible for the recruitment of 
undergraduates while specific depart
ments solicit graduate students. Clough 
plans to change this and let the College of 
Engineering take more initiative in the 
graduate program in addition to each 
department's efforts. His ultimate goal in 
this area is to make the graduate program 
more personal as it currently seems very 
impersonal to him. With this, he feels the 
unfortunate gap between graduate and 
undergraduate students can be bridged. 
This seems realistic, since both under
graduate and graduate students have feel
ings and concerns for the college. Inte
grating the graduate and undergraduate 
students looks like an attainable goal, 
with the cooperation and encouragement 
of the students and faculty alike. 

Some other areas Dean Clough plans 
to address are: an increase in recruitment 
and support of minorities, greater sup
port of student professional societies, lack 
of space and lab equipment and en
hancement of Virginia Tech's image so 
people in state know this is the best engi
neering program in Virginia. 

Looking at the overall position of 
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dean, Clough is looking forward to the 
challenge most of all. The position will 
give him a chance to "deal with some of 
the larger issues associated with engineer
ing education." Although he has been 
involved with the improvement of civil 
engineering alone, "the idea that he can 
improve the environment for everyone," 
will be more exhilarating. 

Finally, like ex-dean Torgersen, 
Clough awaits the opportunity to meet 
with the "larger sphere of alumni. " He 
feels this is the "fun " side of being dean, 
while it makes him realize " the larger 
mission and contribution of Virginia 
Tech's departments to the common
wealth as well as the nation. When you 
actually meet these people (alumni), and 
find out all the things they have done, you 
realize what the school has done for the 
people and the country. " 

Though Dean Clough expects a 
much busier schedule with his new posi
tion, he hopes to continue to enjoy his 
favorites athletics and hobbies. As some 
students might already know, Clough is 
an avid swimmer. "Swimming is good 
exercise and a good stress reliever! " ex
claims Clough. He enjoys this sport so 
much, he makes it a point to swim four 
miles a week. Some other sports he enjoys 
are golf (for the social side and "beers 
afterwards"), sailing, and hiking. Much 
of his spare time is also consumed by his 
love for reading and computer program
mmg. 

G. Wayne Clough definitely has the 
character, motivation and personality to 
continue the success of the College of 
Engineering. Despite the magnificent im
pact ex-dean Torgersen left on the Col
lege, Clough's ideas and ambitions for 
the College seem to be consistent with the 
excellent values, leadership, and quality 
Torgersen instilled in our College. 
Clough's determination to meet the chal
lenges confronted in the Dean's office 
will be more than adequate to uphold the 
name Virginia Tech Engineering has 
worked so hard to achieve. 
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DISCOVER THE 
NCI-FREDERICK 
CANCER RESEARCH & 
DEVELOPMENT CENTER 

The National Cancer 
lnstitute's Frederick Cancer 
Research and Development 
Center (NCl-FCRDC) has 
developed an international 
reputation in biomedical 
research. The reason is 
simple. Excellent resources 
and commitment. 

GRADUATING SENIORS! Many of these exciting opportunities 
are for entry-level candidates. If you're a graduating senior, 
now is the time to plan for your future. 

In addition to the exciting professional challenges you11 find 
at PRI, we provide a competitive salary and excellent 
benefits, including a tax-deferred savings plan, insurances, 
educational assistance, a credit union, and much more. 

Find out what the future holds for you at NCl-FCRDC. See 
our recruiter at Expo '90 or send your resume to: Barbara 
Norton-Gill, Technical Recruiter. 

Program Resources, Inc. (PRI) is the operation and technical 
contractor in support of NCI programs at the FCRDC. Our 
role here is vital. Yours will be too. PROGRAM RESOURCES, INC. 

a DynCorp subsidiary 

NCl-FCRDC We need individuals with education and training at all levels 
in: P.O. Box B 

• Animal Science 

• Computer Science 

• Environmental Science 

•Medical/Natural Sciences 

Frederick, MD 21702 
(301) 846-1146 

• Facilities Maintenance & Engineering EOE M/F 

SEE US 
ON CAMPUS! 

TUESDAY 
OCTOBER 9, 1990 

Allen-Bradley ••• 
Pushing the Limits ol Automation 
Expanding Your Potential 

An en-Bradley is part of the Rockwell International group of companies and a leader 
at the forefront of computer-integrated manufacturing. We provide customers in 
over 50 countries with the manufacturing answers needed to sustain their competitive 
edge in a global marketplace. 

Challenging opportunities are available for graduates with a BS in EE or CPE to 
join our systems support engineering training program. Positions are available 
nationwide. 

Tulk to our progressive growth-oriented company and find out how you can contribute 
to our long-term success. You'll find career challenges and rewards few high growth 
companies can match, when you explore your potential with Allen -Bradley. Contact 
your placement office or call Christine Haibucher~ (414) 382-4031. Allen-Bradley 
Company, IAP U.S. Sales Group, 1201 South Second Street, Milwaukee, WI 53204. 
An equal opportunity employer. 

~ ALLEN-BRADLEY 
'111f.!Uf,, A ROCKWELL INTERNATIONAL COMPANY 



At Amoco, what's good for people is good 

for business. Consider. for example. our 

Pipeline Safety and Integrity Initiative-a 

$250 million improvement project. Doug 

Koskie. civil engineer. was less than a 

month out of college when he joined a 

Pipeline Initiative project team. His chal 

lenge: design and implement plans to 

upgrade 53 miles of outdated oil pipeline. 

Through Doug's efforts. we replaced the 

old. multi - pipe system with a 35-mile 

consolidated pipe. It's a breakthrough in 

Amoco Corporation 

efficiency and economy. But more impor

tantly. the new line is so safe it can run 

beneath public places. like this park in 

Houston. Texas. where children play. When 

Doug helped create a pipeline people can 

live with. he also gave a jump-start to his 

career This was just the first of many oppor

tunities he'll have to make a meaningful 

contribution to important projects. If 

you've got what it takes to make the world 

a better place. you've got a career 

at Amoco. 

Choose the big business that makes a big difference. 



Lisa Salley is a born problem-solver. 

An equal opportunity employer. 

....c.;:~ ...... isa Salley has what it takes to get to the root of a problem. Tenacity. A 
keen sense of observation. The qualities of a good detective-which at 
times she is. 

Like the time she solved the mystery at a GE Lighting Plant. Customers 
were complaining of excess static in lamp components. Lisa's hard-nosed 
detective work got to the source of the problem. 

Why did Lisa succeed where others failed? She brought more than a new 
pair of eyes to the puzzle. She brought a determination that she would solve 
the problem. 

If you're at all like Lisa, GE is full of opportunities for you. Opportunities 
to develop not only your technical skills, but also problem-solving skills 
that can point the way to leadership. 

Because at GE, leadership is what it's all about. In technology. In manage
ment. In 13 diverse businesses that span the globe. 

World of opportunity. 
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