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At Booz·Allen & Hamilton, we have a 
suggested homework as ignment for you. It's 
easy. It involves exploring our exciting and 
dynamic Web Site! You'll click here and 
there, all the while learning about our 
opportunities to join a rather special group-
the Booz·Allen & Hamilton consulting team. 
You'll discover that we take on the world's 
most intriguing challenges as an international 
management and technology consulting 
firm. rn addition, we focus on something 
equally compelling: fully preparing and 

supporting those candidates who wish to 
join us ... wno wish to go beyond traditional 
consulting horizons. 

OPPORTUNITIES IN 
TECHNOLOGY CONSULTING 

Booz·Allen & Hamilton consultants enjoy a 
wide forum for their technical skills, creative 
abilities and entrepreneurial drive. They 
enjoy personal independence and high visi
bility, exercising their talents in a wide range 
of areas-information technology, 

telecommunications, defense & national 
security, tran portation, environment & 
energy- for business, industry and government. 
Lf you have an undergraduate or advanced 
degree in a technical field, plus a keen interest 
in any of the areas mentioned above, 
please contact us, Attn: Dept. 9312/MM; 
E-mail: wtbreswne@bah.com (ASCU text); 
FAX: 703-902-3063; Mail: Booz·Allen & 
Hamilton, 8283 Greensboro Drive, McLean, 
VA 22102. Equal Opportunity Employer. 
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T he 18th Annual 
Engineering Expo 
will be hosted by the 

Student Engineers' Council in 
Squires Student Center on 
September 16 and 17. More 
than 150 firms and govern
ment agencies will be on 
hand to recruit potential 
employees from the engineer
ing student body at Virginia 
Tech. The event offers stu
dents and company represen
tatives a chance to meet in an 
informal setting and many 
times leads to job interviews 
and employment. 

The SEC, a self-funded stu- Expo is a great opportunity for students to meet engineering professionals. 
dent organization, expects 
more than 5,000 students will be in 
attendance to exchange information 
with company representatives. For 
many students, Expo is an ideal time 
to get to know prospective employers 
and drop resumes. For those not yet 
shopping for a job, it is a chance to 
realize what it takes to be marketable 
in today's 

This years 
overwhelming 
response pro
vides students 

with tremendous 
employment 
opportunities 
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corporate environment. 
The chairperson of the Expo commit
tee, Monique Jackson a graduate stu
dent in chemical engineering, was 
chosen through an application 
process 

Preparations for Expo begin as 
early as February. Due to the numer
ous responsibilities, a large committee 
is required. The Expo '97 Committee 
consisted of more than 20 students. 

The SEC also provides a resume 
book service, available to all disci
plines in the College of Engineering. 
For a fee of $0 per page, student 
resumes are printed in the book which 
is then distributed to each company in 
attendance. This service allows the 
companies to view hundreds of stu
dent resumes, compiled by major. 
Companies are then able to leave 
messages at the registration table for 

students with whom they would like 
to speak. Students attending the Expo 
then check the 
table to see which companies are 
interested in them. 

The exposition opens to the engi
neering student body on Tuesday, 
September 16, from noon to 5 p.m. 
Expo continues on Wednesday, 
September 17, from 9 a.m. to 4 p.m. 
Students are invited to walk through 
the exhibits, many of which include 
videos, products, promotional items, 
demonstrations and other items which 
detail what the companies do. This 
corporate showcase is an extension of 
the SEC's mission: To promote the 
personal and professional develop
ment of student engineers at Tech by 
helping them to define career goals, 
pursue career opportunities, and 
develop leadership skills. rm 





I n a summer filled with high 
tech, alien blockbusters, the 
biggest winner by far was 

NASA's robotic mission to Mars. 
The first mission in 20 years has 

been declared a "100 percent suc
cess" by NASA scientists as 
Pathfinder wrapped up it's initial 
30-day mission. Since landing on 
the Martian surface on July 4, 
Pathfinder has taken roughly 
10,000 images and returned twice 
as much data as scientists expect
ed. The amount of data collected 
was due in large part to the six
wheeled rover named Sojourner. 
The use of the rover results from 
new strategies by NASA to operate 
more efficiently and cheaply. 

Project scientist Matthew 
Golombek called Sojourner "the 
most excellent rover imaginable. 
[This] gives us tremendous confi
dence" about the feasibility of 
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using small rovers to cheaply 
explore Mars further. 

" [It's success] proves that future 
rovers don't have to be pickup 

trucks to do good science," said 
Donna Shirley, program manager 
for the Mars expedition. 

After covering more than 50 



yards of territory and taking 
millions of weather readings, the 
emphasis of the mission will shift. 
The main goal now "is to stay 
alive as long as possible," 
Golombek said. 

Scientists are hopeful the mov
ing parts and batteries aboard the 
lander and rover will keep working 
for months, perhaps years. The sci
entists would like to study the cli
mate changes as Mars, currently in 
late summer, moves through 
autumn, winter and spring. 

Sojourner has the assignment of 
studying an area called the Rock 
Garden for most of August. 
Afterward, the tiny rover will 

we'll be able to see a whole new 
vista of Mars we have never seen 
before, and from an angle looking 
down, not up," Golombek said. 

Now that the emphasis of the 
mission has shifted to the long-

and December. The Martian soil, 
which has the consistency of fine 
powder, is sent miles into the 
atmosphere during the global 
storms. 

"I think we finally have a feeling 

:" ...... O .. ee sve ,,t t1 t/.e 't1f', 
I 
I 

!sve, 'll ee, A~le, t~ ft,€ A av/4~le, of what it could be like to stand 
[on Mars]," Golombek said. "We 
know what our footprints would 
look like." 

I 
I 

! .. esv vf ~tiit ,, f4iit,~ sve /.Ave 
I The Pathfinder mission has also 

left its mark back home on Earth 
as well. The mission's various 

I 
I 
I 

!Jt€V€> f€€Jt ,,,,,, ...... " 
internet sites have registered more I 

I 
I 
I 
I 
I 
I 
I 

L---------------------------------------------------------climb a hill 60 feet high. The trek, term monitoring of condi-
while only 100 yards to the top of tions, Martian weather has 
the hill, will be an arduous task for become a primary inter-
the microwave-oven-sized robot. est. Scientists have 
Sojouner has a speed of less than already recorded instances 
one half-inch per second. The of four dust-devils on the 
rover also stops every quarter turn Red Planet's surface. The Photo taken by the Viking Lander 2 on 
of the wheels to ensure it is still in menacing dust-devils May 18, 1979. 

~~~~~~~~~~~~~~~~~-

contact with the Sagan lander. resemble small tornadoes. than 566 million hits to date, mak-
Scientists estimate the trip itself Scientists also hope to gather ing it "the largest Internet event in 
could take a month. information on the Martian dust the history of the world," 

"But once we get to the top, storms, which occur in November Golombek said. Iii 
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The following career opportunities are available for candidates with a minimum 3.0 GPA: 

Staff Consultants and Hardware Consultants: Engineering, logistics, information systems or 
related technical degree required. 

Software Developers: Computer science or related degree required. 

Manhattan Associates offers: An excellent solory, company-paid medical coverage, 401 K ond 
profit-shoring pion, employee stock option pion. We ore on Equal Opportunity Employer. 

If this sounds like you, then you're exactty who we're otter. 

Recognized by Inc Magazine as one of America's fastest growing 

companies, Manhattan Associates designs software that controls 

the flow of over $130 billion worth of products from some of the 

world's leading manufacturers like Bulova Watch, Calvin Klein, 

Patagonia, Revlon and Timberland. We' re looking for the brightest 

and most motivated graduates who want to make an immediate 

impact on our business and our clients' businesses. You won't 

just participate in projects- you'll manage them. You won't just 

sit in meetings- you'll lead them. And you'll never get bored 

working and living in Attanta. If you're ready to step in, toke 

charge and meet challenges head on, we want to meet you. 

Come see us at the Engineering Expo and discover how you 

can join our team. We'll make it well worth your time. 

~~MANHATTAN 
Ha ASSOCIATES™ 

3101 TOWEROEEK PARKWAY , ATLANTA, Gf ORGIA 30339 
770.955 .5533 xl 112 fax : /70 .955 .0302 mlaro((o@pkms.co m 



COMSAT Laboratories 
COMSAT Laboratories, the R&D division of COMSAT 
Corporation, has been responsible for fundamental breakthroughs in 
all aspects of satellite and wireless communications technologies, 
including coding and transmission, networking and multiple access, 
space-qualified electronics and power sources, antennas, and many 
more. Major customers include the U.S. Army, the U.S. Air Force, 
NASA, INTELSAT, and Inmarsat. Our work is directed toward 
solving operational problems; participating in standards creation; and 
developing future systems, services, and products. Research, 
development, and applications activities are ongoing in Network and 
Communications Technologies! We currently are interested in 
interviewing graduates in the following areas: 

·BS/MS in Computer Science 
·BSCS/Electrical Engineering 
·Familiarity with OOD, C++, 
UNIX environment. Cellular/GSM, 
STP, network control systems, 
& SATCOM, is desirable. 

To further explore opportunities with COMSAT Laboratories, 
please e-mail, fax, or send your resume and salary history to the 

following address: 

COMSAT Laboratories 
Human Resources Department, Code VPI, 

22300 COMSAT Drive 
Clarksburg, MD 20871 

E-Mail: brlabs@comsat.com 
Fax: (301) 428-7716 

COMSAT 
LABORATORIES 

~· How's Your ;:!~~!:: 

."iil&i!:i ·siness Sense? 
·: .. ·:·:·:· ::} ~=~~·:-:-:·>~:·:. ···:·:~ :::::::::::( 

~~iSrc,::~::::~ 000· 
\ $@ihg firm ~~kS''~hterptlse. EngJneers and Senior Enterprise 

Ehgineef$ wtio al$Q p0$5e&s outstanding business sense and 
'? •'""te motMitedfo bijii(l$l.;lperior systems for our clients. If your 

18rE€lE~~:i!~~· 
· · . T~SkillS we neEid include business analysis, structured 

·•·• \ rriethodotogies, Wit:J~s-based business systems development 
and financial and~re package implementation. Knowledge 
of IEF, AOWQ(Q~(QA$E tools, DBMS-Sybase/Oracle, 
Power8uildeMVl$UaPP$lc, and client/server technology is 

• desi~~;tf<L · · · · .·.· .J11ust have a bachelor's degree in CS, 
:}/: :;:JS):~ · ··"·· \ With IS coursework. A master's degree 

H$'1i/ '·· shOIJld be willing to travel as requested . 
... ) , I 199· iiie ati!Qh~oer:RY. organized and motivated professional, 
~~): .. ;\ , ~·seoo y.qu5 resume to: james .martin + c~>, ATIN: Soryda 
't/ • 305QCHam Bridge Road, Suite 600, Fairfax, VA 22030; 

f\WHii . . U~~1Z4()14; e-mail: employment@jamesmartin.com 

%~:;·~1.!,:;l;ll-!.1•~~ employer, 

WELCOME TO 

r:m 
VA TECH 

Student Engineers' Council!!! 

DCS Corporation is a high tech engineering company 
headquartered in Alexandria, Virginia 

Visit us on: 

September 16 & 17: Engineering Career Day 
Information Session September 17: 

(Squires Student Center Rooms 150 & 152@ 6 :00 PM & 7:45 PM) 

October 20: On-Campus Interview 

See our website at: 
http://www.dcscorp.com 

EOE 

ONE VISION 
DIFFERENT P,ERSPECTIVES 

!Alt Entergy, a comµion focus is crucial to our 
success. We value all the compqnents that make up 
an individual, because it is thci.t.innovative thoughts 
and views tbat have made our company what it is 
today. Through the combined efforts o our 
talented team of professionals, we believe that: 
anything can be accomplished. It is our employees' 
proactive thinking that remind us that we all share 
the same goal-to be the best that we can be. If 
you'd like to share your ideas ~th Entergy's p<:>s.>l of 
talent, join our company an 'il.nlock your full 
potential. 
The plants op~atCd by Entergy Operations, Inc. are 
seeking engineering students who desire challenge, 
growth, and opportunity. For more information on 
how you can gc;nerate success at f.n~rgy, visit our 
web site: 

http:/ /www.careermosaic.com/ cm/ entergy I 

• ~Entergy 
EEO/ AA/ M/F/ D/V 





resent 
7•xt bu ~ceffAoie .L;iske!J 
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~peciAl C.olleccions ~epArtmeot 
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V irginia 
Agricultural and 

Mechanical College 
began with one build
ing, the Preston and 
Olin Building. Since 
then the college has 
evolved into approxi
mately 100 buildings 
that echo with history. 
And now, after 125 
years, what stands 
before us is Virginia 
Tech. Its deep roots 

Photo left: Campus, 1900. Seen 
in photo from left to right: 
Faculty Row, YMCA building 
(under construction), the 
Barracks and Academic 

· · Buildings. 

have not been erased 
though, and they are 
evident throughout 
the campus known as 
home to over 100,000 
students and alumni. 

The pictures from the past are 
~ filled with pride, joy, hard work, 

and beauty. From the serene 
calm of the Duckpond to the 

Photo above: The Duckpond 
after a winter snowfall. 

Photo left: The Preston and 
Olin Building, a remnant of 
Preston and Olin Institute when 
V.AM. C. opened in 1872. 



excitement of registering 
for classes, time has not 
changed the spirit of this 
university. It is what 
defines us. It is what 
makes us Hokies. 

The pictures on these 
pages are whispers of the 
past and the present. 
Whether we hear there 
message each day as we 
cross the Drillfield or 
not, they speak to us now 
as we reflect on the long 
journey that has brought 
us to this point. 125 
years of excellence ... let 
the celebrating begin. 

Photo above, left: 
Burruss Hall has 
become an icon for 
Tech and is well rec
ognized by many. 

Photo above, right: 
Dr. Julian Ashby 
Burress, the eighth 
president of the uni
versity from 1919 
until 1947. 

Photo left: War 
Memorial Gym as 
seen today. 

Continued on 
page 14. 
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Matter's Evil Twin 

E ven after most people accept the 
existence of this honored citizen 
of science fiction, they place a 

mental asterisk by it, marking antimatter 
as some magical thing outside their nor
mal experience, totally unlike "nonnal" 
matter. This is untrue. 
Antimatter has much the same properties 
as the matter making up the pages of this 
magazine, the dirt under your fingernails, 

because the charge on a neutron is zero, 
the charge on an antineutron is also zero. 
For all these similarities, there is one 
sharp difference in the way matter reacts 
with itself and the way it reacts with anti
matter. When two normal protons are 
brought close together, their similar elec
trical charges repel, and the protons dance 
and bob and weave to avoid each other, 
like two professional boxers sparring in a 

BT SHUVOM GROSE 

dred years? 
The simple answer is that not only 
antiprotons cancel out their mirror 
images. Any particle will annihilate its 
antiparticle, and by extrapolation, atoms 
of normal matter will destroy atoms of 
antimatter. Thus, had there once been any 
antimatter laying around here, it would 
have all been canceled out long ago by 
the preponderance of nonnal matter in 

or the Earth itself. It 
has mass and takes up 
space. It feels the pull 
of gravity, and can be 
seen when light falls 
upon it. So what makes 
antimatter different 
from the matter all 
around us? 
Antimatter is the mirror 
image of matter. To 
understand the analogy, 
consider the proton. A 
proton has a mass of 

about 1.6* 10-27 kg, an 
electric charge of + 1, 

It is real. No matter ho~ 
many images of the fic

tional Starship Enterprise 
it conjures up or ho~ 

mythical the ~ord itself 
sounds, antimatter is real. 

which we are 
sw1m1mng. 
So how did we 
know antimatter 
existed in the first 
place, if there isn't 
any around to dis
cover? In 1929, a 
physicist named 
Paul Dirac set out 
to combine the 
equations dealing 
with quantum 
mechanics, special 
relativity, electro-

and can spin on its axis 
like a planet. We can 
imagine ours spinning 
from our left to right. 
If you were looking into a mirror, your 
reflection would be the same size as you. 
Thus, the mirror image of a proton would 
be treated the same and would still have a 

mass of around 1.6* 10-27 kg. If you 
raised your right hand, your mirror image 
would raise its left, opposite hand. So the 
electrical charge of this anti proton would 
be the opposite of a proton 's, namely -1. 
And just as left and right are reversed in 
your mirror image, the mirror image of 
our proton would spin from right to left 
on its axis. 
The analogy holds true for the other sub
atomic particles besides the proton, such 
as the electron and neutron. An antielec
tron, also called a positron, has the same 
mass as a nonnal electron, an opposite 
charge of+ 1, and an opposite spin. An 
antineutron has the same mass as a neu
tron and an opposite spin. However, 
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ring. However, when a proton and 
antiproton are introduced in close quar
ters, their opposite charges attract. The 
particles rush toward each other, hell-bent 
on having a violent collision, like two 
professional wrestler's sparring in a ring. 
When they collide, the proton and 
antiproton annihilate each other. 
The impact of this collision converts the 
mass of the two subatomic particles com
pletely into energy, leaving no trace of the 
original bodies. The amount of energy 
released in the annihilation is given by 

Einstein's famous equation, E=mc2, 
where m is the combined mass of the par
ticles, and c is the speed of light. Since 
the speed of light is very large, it is easy 
to see that a very small amount of anti
matter could be used to generate a spec
tacular amount of energy. So why not 
grab a handful of antimatter and use it to 
power New York City for the next hun-

magnetism and the 
behavior of the 
electron into one 
group. When he 

succeeded, he found that there were two 
solutions that satisfied his new set of 
equations. One answer dealt with elec
trons that had a positive amount of ener
gy, the electrons in our normal lives. The 
other solution described electrons with a 
negative amount of energy, something 
alien to physics at the time. Alien, that is, 
until Dirac discovered that the negative 
energy electron passing through a magnet
ic field would act just like a nonnal elec
tron with an opposite charge. Thus the 
positron was predicted to exist. 
The fi rst sighting of a positron came in 
1932 at California Polytechnic Institute. 
Robert Millikan and Carl Anderson were 
using a cloud chamber to detect charged 
particles resulting from Earth 's constant 
bombardment with cosmic rays. As each 
charged particle passed through their 
cloud chamber, it left a trail in the super
saturated vapor inside. A magnetic fie ld 
set up around the cloud chamber caused 



the particles to change course, and the 
direction and amount of the bend revealed 
the charge and mass of the temporary 
intruders. After a while, Anderson noticed 
that something was making trails similar 
to the ones made by electrons, but in an 
opposite direction. That something had to 
be a particle with the mass of an electron 
but an opposite charge. A positron. 
Discovering the antiproton proved to be 
much more difficult, since cosmic rays 
had enough energy to create positrons, but 
not the much more massive antiprotons. 
(If it's puzzling how energy can create 

matter, remember that E=mc2 goes both 
ways. A sufficiently concentrated amount 
of energy can create a pair of oppositely 
charged particles.) The energy needed to 
make antiprotons could only come from 
an artificial source, and that source found 
fom1 in the Berkeley Bevatron particle 
accelerator at the University of California. 
A particle accelerator can be used to cre
ate antiprotons by pushing nonnal protons 
up to a very high speed which highly 
increases their kinetic energy, and then 
slamming them against protons at rest. 
The immense energy of collision is trans
fonned into part normal matter and part 
antimatter. 
On October 4, 1955, after 18 months of 
set up and fifteen minutes of actually 
shooting protons, the team ofEmilo 
Serge, Clyde Weigand, Thomas Ypsilantis 
and Owen Chamberlain detected their 
first antiproton. Within eleven months, 
another group of researchers working at 
the Berkeley Bevatron 
had detected the last member of the trini
ty, the antineutron. The modem era of 
antimatter production could finally begin. 
Between then and now, antimatter has 
grown to become a big deal. Particle 
accelerators much more powerful and 
capable of producing antimatter than the 
Bevatron have been built at research facil
ities around the world. Fennilab in 
Chicago, Illinois, CERN near Geneva, 
Switzerland, and IHEP in the fonner 
Soviet Union are several top examples. 
Needless to say, as the number of sites 
capable of doing antimatter research has 
increased, so have the number of experi
ments tried and completed successfully. 
So far, scientists have, for the sake of 
curiosity, created an antideuterium nucle
us, an antitritium nucleus, and an antiheli
um-3 nucleus. Deuterium is a molecule of 

hydrogen that has one extra neutron in the 
nucleus and likewise, tritium is a hydro
gen molecule with two extra neutrons. 
Helium-3 is a molecule of helium that 
contains two protons and one neutron in 
the nucleus. Each of these molecules are 
isotopes of their base elements, hydrogen 
and helium. The antimolecules are com
prised of anti protons and antineutrons in 
the same way as the molecules are com
prised of protons and neutrons. Thus, an 
antideuterium nucleus is comprised of an 
antiproton and an antineutron. 
By far the biggest advances have been in 
antimatter storage. In the beginning, sci
entists let the antimatter they created just 
hit the end of the accelerator and vanished 
out of existence. After all, how do you 
attempt to contain something that vanish
es whenever it touches the sides of its 
container or comes in contact with the 
air? 
The solution now used around the world 
is to magnetically levitate the charged 
antiprotons and positrons in a vacuum 
chamber at temperatures close to absolute 
zero. Such magnetic storage devices are 
called Penning traps, and have recorded 
perfonnances of holding, on separate 
occasions, more than 

106 antiprotons and 108 positrons. While 
this may sound impressive, remember that 
a thimbleful of air contains about 

2.6* 1022 molecules, which is as much as 

1014 ti mes larger. 
Right now, the biggest push in the field is 
to create the simplest atom of antimatter, 
antihydrogen. This has been done at 
CERN, but the technique used only creat
ed antihydrogen traveling at a very fast 
speed, and it existed only 37 nanoseconds 
before it hit some of 

ing to create lasting antihydrogen? 
"Right now we want to produce thou
sands of antihydrogen atoms only to make 
a detailed check on the symmetry 
between matter and antimatter," said 
Michael Charlton, a scientist at University 
College London. "This might include 
gravity checks," he continued, referring to 
tests to see if gravity affects nom1al mat
ter and antimatter in exactly the same 
way, just as tests have been done to see 
that the mass of a proton and antiproton 

agree to the l o9 decimal place. 
Since making antihydrogen is good, one 
might assume that making other, more 
complicated antielements would be even 
better. Charlton sets us straight by saying, 
"Even producing antihelium nuclei at 
accelerators in expensive and inefficient. I 
don ' t see a future in bui lding up the anti
periodic table," and that, "There is no 
mass production facility for atomic anti
matter in existence or planned. I want to 
really stress this. We are not going to be 
able to amass large quantities of this 
stuff." 
So if we won't be producing ten 
antiatoms of it or ten tons of it, what do 
the next 25 years hold in store for anti
matter? Not much it seems beyond 
research. Charlton comments, "You 
should get antihydrogen at low energies. 
Then it' ll be trapped, then it'll be studied 
spectroscopically, and then ... .. .I' II retire." 
And that's when the torch will be passed 
to us, the next generation of scientists and 
engineers, to continue the research. 
Research not only to better understand the 
mirror of matter, but the reflection itself 
and how it affects the universe we inhabit. 

the experimental set
up. The stumbling 
block is not convinc
ing the positron to 
orbit the antiproton, 
since that would be 

KOLLMORGEN 

their natural tenden-
cy, but to create an 
antiatom which is 
standing still and can 
be contained for fur-
ther study. But what 
would be the bene
fits of straining and 
pushing and sweat-

Motion Technologies Group 

INDUSTRIAL DRIVES 
201 Rock Road 

Radford, VA 24141 

INLAND MOTOR 
501 First Street 

Radford, VA 24141 

A LEADING EMPLOYER IN THE NEW RIVER VALLEY FOR OVER 
35 YEARS, KOLLMORGEN MOTION TECHNOLOGIES IS KNOWN 

WORLDWIDE FOR ITS EXCELLENCE IN MOTION CONTROLS 
AND ELECTRONICS. ITS SUCCESS HAS BEEN BUil T ON 

TEAMWORK AND A STRONG TECHNOLOGICAL BASE. 

ENG INEERS FORUM• 13 



Above: Yearlong festivities to celebrate the 125th 
anniversary of Tech began with a bang. 

Right: Lane Hall, located in the upper quad, main
tains an aura of the past. 

Below: This recognizable building is now known as 
Alumni Hall. At one time it was a faculty housing 
building. 

Continued on page 26. 
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Open for business 

It's your brain, 

Incredibly malleable. 

Infinitely versatile. 

Awesomely inventive. 

At Andersen Consulting, we 
want to keep it that way, So we 
challenge it with a stimulating 
variety of assignments. Develop it 
with an average of over 170 hours of 
advanced training per year. Reward it 
with advancement. And support it with the 

resources nearing 45,000 professionals operating 
across 47 countries. At Andersen Consulting, 
we always keep you in mind. 

Please visit our web site at http;//www.ac.com 

Andersen Consulting is an Equal Opportunity Employer 

FOR MORE INFORMATION 
PLEASE VISIT US: 

Engineering Expo 
September 16 & 17- Squires Student Center 

Business Horizons 
September 18 - Squires Student Center 

Our On-Campus Interview 
'Schedule is as follows: 

Application Deadline 
September 19'' 
Interview Schedule 
October 16 & 17 First Interview 
November 4 & 5 Second Interview 
November 6 T/1ird Interview 

ANDERSEN 
CONSULTING 

HELPING THE WORLD COMMUNICATE! 
This is the mission statement of ALLEN TELECOM INC., a world leader in the wireless 

telecommunications industry. 

Allen Telecom Systems and Grayson Wireless, divisions of Allen Telecom Inc., offer wireless 
connection products ranging from wireless local loop in developing countries to the wireless 
PBX in corporate America to wireless measurement systems for cellular, PCS, and paging 

systems worldwide. We offer solutions that are scaleable and cost effective. 
From entire systems to components, we're the wireless connection. 

To maintain our strong position in the telecommunications industry, we are recruiting for 
Software Design engineers, DSP engineers, RF System engineers, Digital Hardware 
engineers, Field Sales engineers and Inside Sales engineers at our facility located in 

Lynchburg. If you're interested in joining a winning team, we invite you to send us your 
resume. 

Jim Burns - HR Manager 
Allen Telecom Inc. 

140 Vista Centre Drive 
Forest, VA 24551 

Equal Opportunity Employer 



CIA ... An Opportunity That Makes A Difference 
COMPUTER SCIENTISTS, COMPUTER ENGINEERS, ELECTRICAL ENGINEERS, 

INFORMATION TECHNOLOGISTS & MATHEMATICIANS 
Work with experts in your field. Continue your education. Contribute to vital national and international efforts while you advance in a 
leading-edge computer technology environment. 

Where can you find an organization that builds all these opportunities into your professional life? The CIA. If you hold or are pursuing 
an undergraduate or a graduate degree in electrical engineering, computer science, computer engineering, information technology 
or math with a minor in computer science or if you hold a graduate degree and are seeking a unique environment like ours, join the 
Central Intelligence Agency. Opportunities include: 

• Research and analysis • Project management 
• Systems development/operations • R&D work with some of the nation's leading high-technology companies 

Your responsibilities will be broad, and your rewards will be great because you will be contributing to the security of our nation. Join our 
efforts at the CIA and find out what it's like to really make a difference. All positions are in the Washington, DC, area. Entry salaries range 
from $33,397 to $51 ,567 and are based on your experience and education. We also provide complete benefits. 

The CIA encourages applications from men and women of every racial and ethnic background, from all parts of the nation - we repre
sent America and we want to be representative of America. 

If we've piqued your interest, send your resume and college transcript to: 
CIA Recruitment Center 
PO Box 12727 
Dept. RAENF0907 
Arlington, VA 22209-8727 
FAX: (703) 613-7884 

Written inquiries only. We will respond within 45 days to those judged to be of further interest. All applicants must successfully complete a thorough medical and psychiatric 
exam, a polygraph interview and an extensive background investigation. US citizenship is required.The CIA is an equal opportunity employer. 

Challenges For A Changing World 
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T he near future of manned 
space occupation teetered 
dangerously this summer 

as problems aboard the Mir space 
station have further 
strained the consor
tium of nations 
building the interna
tional space station. 

On June 25, an 
overloaded cargo 
ship rammed the 
Mir 's hull during 
manual docking. 
The impact ruptured 
the Spektr module 
forcing the crew to 
retreat and seal off 
the damaged sec
tion, resulting in a 
severe loss of power -~
to the station's systems. This fol
lows other mishaps and accidents 
aboard the Mir, including a fire on 
February 23 which lasted several 
minutes and forced the crew to don 
gas maks. In March, both of Mir's 
oxygen generators failed, forcing 
the crew to utilize oxygen canisters 
similar to the one which burst into 
flames just one month prior. 

Life aboard the beleaguered Mir 
has been symbolic of the trying 

U.S. - Russian space partnership. 
More Russian troubles on the 
ground are hampering U.S. - led 
efforts to get the new international 

space station into 
orbit on sched
ule. 

Work has 
ceased on a criti
cal component of 
the $60 billion 
facility due to 
Russia's failure 
to pay aerospace 
contractors. The 
cash-tight 

Russian government is responsible 
for finishing a very important part 
of the station - the component 
required to keep the station from 
falling out of orbit. 

The first portion of the station, 
originally slated to be launched in 
November, will now probably not 
lift off until mid-1998 due to the 
unfortunate delay. 

Unfortunately for the interna
tional station's supporters, both the 
Mir problems and Russian produc
tion delays have opened the door
way for Congressional opponents 
of the station. 

While criticized for relying on 
the other major space power, 
NASA cannot build the station 
without Russia, which will launch 

44 of the 73 rocket 
flights required to 
ferry the hardware, 
people and supplies 
into space and which 
holds a key role in 
construction. 

The first piece, an 
orbital tug financed by 
the U.S. and built in 
Russia, and the second 

continued on page 24 
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irginia Tech is a name that 
is often mentioned as a university 
that is on the cutting edge of tech
nology development, One of these 
developments will be coming to 
campus along with the new fresh
man this fall. 

This technological advancement 

is the CAVE™. But this isn't 
your normal damp, bat-filled 
cave ... the only bats flying by your 

head will be virtual bats. CAVE™ 
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stands for Cave Automatic Virtual 
Environment, and it can literally 
put the user in control of his or her 
own personal world. 

The new CAVE™ is a 10-foot 
cube which surrounds the user or 
users with an image that is project
ed onto mylar walls. This is done 
with a high-resolution rear project
ing video system. This multi-user 
room is the shell for a fully immer
si ve virtual world which the user 

CJ.\VE.,H CAVE Ja\U"fOMA"fl 
CJ.\VE., 

can manipulate and move freely 
through with the touch of a button. 

One of the best features of the 

CAVE™ is that the images are not 
limited to the edges of the cube. 
The image can actually be floating 
inside the cube. Visualize a car 

being projected into the CAVE™. 
You can walk around the car and 
get the full view of the car, just as 
if you were dreaming of it in a 
showroom. Unlike the showroom 
you can then walk through the 
door, without opening it, and view 
the dashboard and interior. This 
technology could yield many fasci
nating possibilities, from walking 
through a new factory before it is 
actually built to interactive movies 
where the dinosaurs run by or even 
through you. 

Though the CAVE™ would 
make a wonderful addition to the 
local arcade, the leaders of the pro
ject, Dr. Ron Kriz and Dr. Debby 
Hix have other uses for it. As Kriz 

states on the CAVE™ web page, 

the CAVE™ will "build a bridge 
between research and education." 
Kriz, a professor from the 
Departments of Materials Science 
Engineering and Engineering 
Science and Mechanics, focuses on 

the CAVE™ project through the 
lens of education with emphasis on 
visualization, while Hix, from the 
Computer Science Department, 
deals mainly with human-computer 
interaction development. 

Kriz, a professor in both the 
Departments of Materials Science 
Engineering and Engineering 



vurruAt cNVtRoNMENT \H CJ.\VE\H CAVE Ja\u-roMA-rtc VtRTUAt cNVtRoNMEf'rr H\ 

CAvE Ja\u-roMAnc VtR-ruAt ENvtRoNMEN-r H\ CJ.\VE\H 

Science and Mechanics sees the 

CAVE™ as a valuable tool to aid 
visualization of complex images or 
concepts. Instead of looking at an 
image in a textbook, a group of 
students can now go into the 

CAVE™ and have the entire 3-D 
image projected into the middle of 
the room. If the students want to 
look at the image from a different 

ty to explore and learn about the 
relationships between properties 
and complex 3-D structures in 
many disciplines, including 
biology, biochemistry, architecture, 
veterinary medicine, fluid mechan
ics, interior design, art, and materi
als science." 

The possibilities are only limited 
by the creativity of the user. Civil 

internationally outstanding, and the 

CAVE™ research will help HCI 
developers continually improve 
these environments to increase 
their usefulness to the user. This is 
the major focus of Hix, who is a 
professor of Computer Science. 

Hix wants to use the CAVE™ to 
test different aspects of a virtual 
environment, such as the effective

ness of the virtual 
environment in appli
cation and the useful
ness to the user. This 
evaluation of the vir
tual environments 
ensures that new 
developments are 
continually better for 
the user. 

"The goal of 
much work in virtual 
environments, to 
date, has been to pro
duce 'gee whiz' tech
nology, with almost 
no attention to its 
users. An underlying 
assumption seems to 
be that these environ-

The CAVE will allow users to select their environment and can be used as an aid to 
ments, just because 
they are a novel and 
impressive technolo
gy, are inherently 

classroom discussions. 

perspective they can walk through 
the image to the other side and see 
it in a whole new way. Another 

definite plus for the CAVE™ is 
that this technology is useful to 
many of the disciplines on campus. 

Kriz states, "With CAVE™ 
technology both researchers and 
educators have an equal opportuni-

engineers could build a bridge and 
walk across it in a virtual environ
ment, or veterinary medicine stu
dents could perform surgery on a 
virtual cow. 

The CAVE™ will also be a 
wonderful proving ground for HCI 
research. This area of research is 
one in which Virginia Tech is 

better from a human's perspective. 

We anticipate that our CAVE™ 
research will help move beyond 
this flawed assumption, so that 
virtual environments in the near 
future are more effective and 
efficient for their users, not 
merely new and different," Hix 
explains. lli 
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AK STEEL - THE STEEL INDUSTRY LEADER 
AK Steel is the most profitable integrated steel producer in 
the United States. We earned this industry-leading position 
through dedication, innovation and our reputation for quality. 
To remain the leader, we strive for continuous improvement in 
all that we do. 

AK Steel is the acclaimed industry benchmark in quality, 
service and delivery in serving our customers in the automo
tive, appliance, construction and manufacturing markets that 
we serve. The company employs about 5,800 people at its 
plants and offices in Middletown, Ohio and Ashland, Kentucky. 
To better serve our customers with premium-quality steels, we 
are constructing a new carbon and stainless flat-rolled steel 
finishing facility in Rockport, Indiana. This state-of-the-art 
facility will employ about 400 persons at full production. 

CAREER OPPORTUNmES: To meet the challenges and 
opportunities of the future, AK Steel is seeking highly 
motivated graduate engineers for careers in processing, 
maintenance and quality control. 

BENEFITS: AK Steel offers competitive salaries, a profit sharing 
plan and excellent benefits including educational assistance. 

Please mail or fax resume to: TECHNICAL RECRUITER 
AK Steel Corporation, P.O. Box 191, Ashland, KY 41 I 05-0191 

FAX: 606-327-5882 

An E.quol Opportunity Emplo)oer 

Al AKSteel 

Experience 
The Latest ... 

Prepare yourself for today's 
30 corporate world with 
CADKEY97! 

CADKEYS7 
I'm using CADKEY® in school and think 
it's a great program. I'm already making 
3D parts. It's so easy! 

Stephen \V. Ford, St11de111 

I have been involved in both AutoCAD® 
and CADKEY. There is no comparison. 
CAD KEY can do it, the students can 
understand it, and we can afford it. 
Thank you CADKEY! 

Rohen S. \Vard, 1', T.£. Instructor 
Reading Memorial H.S., MA 

Only $149 
for Students & Faculty 
(full feature version) 

Call Today 
800-338-2238 

National Academic Distributor 
35 S. Main St., Concord, NH 03301 

Fax: (603) 225-7766 
email: Sales@TECedu.com 

CADKEY is a registered trademark of Baystate 
Technologies, Inc. Other products mentioned 
are trademarks of their respective companies. 

Power Above And 
Beyond Expectations 
At Lambda Electronics Inc .. we go 
further ... aim higher ... and reach 
toward excellence in designing 
and manufacturing power 
supplies of the highest standards. 
And we follow through with the 
best service and support. But we 
don't stop there. In continuing to 
meet our international clients' changing 
needs, we empower our employees 
for success - with an environment of trust. 
individual decision making and initiative. 

;··:·.: ·.;(;.:_;.: 

... . 

See us on Campus LAMBDA;& 
or moll resume lo: Corporate Recruitment, 1:1~"· I /\ 
Lambda Electronics Inc., 515 8roodhollow Rd., ICICillUUlllCS IRC. 
Melville, N.V. 11747. EOE. 

Your Skills and 
Our Opportunities ... 

... The Perfect Mixture 
for an Exciting Career 

Unmatched Development - The Union Carbide Intern
ship Program is rated among the "Top Internships In 

The Country" by Princeton Review Student Access Guide, 
1996. 

Continuous Support - When you work with our employees, 
you work with some of the best in the industry; you will 

participate in our mentoring program which is specifically 
designed to assist you during your transition period. 

Comtant Yuion - Union Carbide Corporation continues to 
grow in the 90's and looks forward to leading the industry 

into the 21st century with partnerships around the world. 

Come meet us at the Career Fair 
and become a part of the mix. 

• Union Carbide Corporation. 
Smart People. Smart Choices. 



T he Engineers' Forum con
tinued its tradition of win
ning excellence at the 

77th annual Engineering College 
Magazines Associated convention. 

The Forum placed third in the 
nation for best all-around college 
engineering magazine. 
The independent maga-
zine, produced solely by 
Virginia Tech students, 
has placed in one of the 
top three spots for the 
past four years. 

"It's nice to see that 
we're developing some
thing of a dynasty here," 
said Ray Easterling, for
mer executive editor of 
the Forum. "We have a 
lot of talented people on 
staff who are committed 
to putting out a great 
magazine. That makes all 
the difference in the 
world." 

The Forum took a total of 11 
awards in the 15 ECMA cate
gories, including awards for best 
editorials, best covers, and best all 
around single issue. 

This year's convention was held 
at Tech. Staff members from the 
Forum worked many hours orga
nizing the event. 

"It was difficult getting every
thing to mesh together without 
giving myself a headache, but in 
the end it all worked out very well. 
I think the convention was a big 
success. We all learned a lot of 
techniques to improve the quality 

of our magazines and we enjoyed 
seeing old friends, " commented 
Steffanie Liskey, the 1997 ECMA 
Convention Chairperson. Liskey 
continued, "I look forward to next 
year's convention and hope that 
more schools will realize the bene
fits that come along with ECMA 
membership." 

Along with award banquets and 
student outings, the delegation also 
attended workshops related to 
magazine development, including 
seminars by the former editor of 
Omni, Keith Ferrel, and Popular 
Mechanics Graphic Coordinator, 

Bryan Canniff. 
Also, the delegates voted 
Mike Dorcey from 
Kansas State University 
into the organization's 
secretary position. 

"I'm glad Dorcey is 
taking an active role in 
ECMA," said Jim Agniel, 
former editor of the KSU 
Engineer. "He is excited 
to help guide the group 
into its newly-defined 
purposes. I think he's 
going to off er some of the 
continuity we've been 
missing over the past sev
eral years." 

The Wisconsin 
Engineer bid and won the right to 
host the 1998 conference in 
Madison, WI. 

"The ECMA conference was a 
great success," Agniel said. "Once 
again we showed that engineering 
students can and do manage effi
cient businesses that create high
quality publications." f1i1 

ENGINEERS FORUM • 21 



Lockheed Martin 

Draw your own conclusions. 

Lockheed Martin.You know us mostly for our hardware. Legendary spacecraft, breakthrough aerospace advance

ments and all the rest. But that is only a glimpse of our total picture.While we continue to be among the world's 

largest providers of public sector systems engineering and integration, almost half of our high-technology 

business today is commercial in character. 

For instance, we are developing micro-gears that dramatically enhance artificial hearts; revolutionizing 3-D 

graphics for arcade games; creating new imaging and filmless x-ray systems for the medical industry; 

advancing satellite-based mobile telecommunications services to the Asian continent; helping preserve 

forested ecosystems .. . just think of us as a global Information Technology company with a presence that is 

remarkably far-reaching. 

Who offers the biggest 
We are also a company that is exceptionally diverse in our human makeup, with a corporate-wide culture that 

emphasizes: Team Building -through open communication and a pervasive collegial spirit • Respect 

• Integrity- we deliver what we promise and we stand for what is right • Responsibility • Trust • and 

Honesty. Today's Lockheed Martin combines the reach of a global information-based entity with the agility of 

a small, entrepreneurial organization. We are excited about our expanding future.And even more excited about 

the careers we offer. 

Opportunities Exist Nationwide For Graduates In Hardware/ Computer Engineering Fields, 

Mathematics, Software/Computer Science Disciplines ... 

If you have an applicable degree, plan to meet us on campus, or send your resume to: Lockheed Martin 

Corporation, University Relations - OCA7CVTEF, MD-UR, 6801 Rockledge Drive, Bethesda, MD 20817. 

Fax: 800-461-5789. 

www.lmco.com 

An equal opportunity employer 





are both on schedule. The third 
module, the Russian-funded ser
vice module originally scheduled 
to launch in April 1998, is the 
main problem. 

"The real question is whether the 
Russians will ever get the service 
module done." said Rep. James 
Sensenbrenner, Jr., chairman of the 
House Science Committee. It 
appeared little work had been done 
since his previous visit 13 months 
prior, Sensenbrenner said. 

"It's a big mess," he said. 
NASA is currently looking at 

modifying the tug component so it 
could fill in for the service module 
should more delays occur, or 
should the Russians default 
altogether. 

The completed facility is to 
weigh 924,000 pounds, span more 
than 120 yards, and include seven 
laboratories and a dormitory for a 
constant crew of six. 

Of the $60 billion price tag, 
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which is spread across two decades 
for all participants, the U.S. will 
pay $45 billion, including shuttle 
launches and monies paid to 
Russia for space goods and ser
vices. Such services include the 
extended tours by American 
astronauts aboard the trou
bled 11-year-old Mir as the 
crews develop new tech
niques for building the 
international station. 

Regarding the Mir, two 
replacement cosmonauts 
have boarded the station, 
trained for the tricky task of 
repairing the damaged 
Spektr module. Repair 
work was scheduled to 
begin August 20, when 
Commander Vladimir 
Solovyov and Pavel 
Vinogradov will attempt to 
reconnect the severed 
power cables during a 
space walk inside the 

depressurized module. 
American Foale will return in 

late September or early October 
when replaced by American David 
Wolf during a Mir docking with 
the U.S. space shuttle Atlantis. • 



TRW Systems Integration Group 

(SIG) is a global leader in the devel

opment and application of systems 
engineering, systems integration, 

information systems and software 

development products and services for 

the public and private sectors. 

Devising solutions that almost always 

have a national or international 

impact, we're a company where indi

vidual thinking leads to breakthrough 

ideas. Where people are encouraged -

and empowered - to continuously 

sharpen their skills and expand their 

knowledge. Where barriers to creativi
ty have been erased from the rules. 

Our industry is moving at the speed of 

light, and TRW SIG is setting the 
pace. That's why Government 

Executive magazine ranked us with 

the top 15 systems integrators in the 

nation. And the solutions we tackle 

impact every area imaginable. Breast 

Carcinoma Analysis tools. High

Resolution Ambulatory ECG 

Recorders. The VeraFind™ Automated 

Identification System. You name the 

industry and TRW SIG is there. 

So if you want to make the right career 

move from the start and you're pursuing 
a degree in Computer Science, 

Engineering (Computer, Electrical or 

related Engineering, Mathematics or 

Physics), MIS, CIS or Business, 
Finance, or Accounting, talk to your 

Career Services Office about TRW SIG 

or drop us a resume. For immediate 

consideration, please respond to: TRW, 

FPI/6122, Attn: College Recruiting, 

One Federal Systems Park Drive, 

Fairfax, VA 22033-4411 ; or fax to: 703-

803-5715; or e-mail to: 

ied.resumes@trw.com. An Equal 

Opportunity Employer. 

1161.•"i 







I Dewberry IE Davis Architects 
Engineers 
Planners 
Surveyors 

Pipeline to Success 
Quality Consulting Services for Over 40 Years lr--:;:::::;;;;;;::ll!mW/ 

• Architecture and Building Services 
• Land Design and Surveying 
• Municipal and Environmental 

Engineering 
• Transportation and Structural 

Engineering 
• Federal Program Management 
• CADD mapping and GIS Services 
• Design-Build 

Meaningful Careers 
Start Here 

aker 
A Total 
Quality 
Corporation 

Notable project engineering work in the areas of civil and 
water resources, transportation, environmental management 
and facilities planning and design has established the 
Engineering Group of Michael Baker Corporation as one 
of the leading consulting engineering firms in the nation. 

And to maintain our position ofleadership, we are always 
looking for talented, creative engineers. 

If you fit this description, are interested in working in 
the above consulting areas and possess a solid academic 
foundation of excellence, we probably ought to talk. 

You may contact us at: 

Michael Baker Jr., Inc. 
770 Lynnhaven Parkway, 

Suite 240 
Virginia Beach, VA 23452 

(804) 463-8770 

Michael Baker Jr., Inc. 
3601 Eisenhower Avenue, 

Suite 600 
Alexandria, VA 22304 

(703) 960-8800 

Michael Baker Corporation is an Equal Employment Opportunity corporaJion. 
promoting a non-smoking and drug-free workplace. 

Our credo, "Hire the best people, be the best distributor" has 
seived us well through our 43 years in business. Our people are 
the reason we double in size every five years. They're the reason 
we can boast of 243 locations in 30 states. They're the reason 
we're the number one wholesale distributor of our kind in the 
U.S. today. If you're looking for challenge and the opportunity 
for unlimited success, contact us! 

FERGUSON 
ENTERPRISES, 
INC: 
P. 0. Box 2778 • Newport News, Virginia 23609 



NOT /UST KNOWLEDGE KNow How5M 
WE OFFER You A CAREER NoT JusT A Joe 

If you are looking for an environment that is different from a typical job, provides an opportunity to work on the leading edge 
of technology, and encourages ongoing professional fulfillment, consider a career with Coopers & Lybrand, L.L.P. 

C&L's Arlington, Virginia based Government Consulting Group 
offers services in information engineering, information systems 
development and implementation, and financial management 
systems. We also specialize in business process re-engineering, 
change management, activity based management, training and 
benchmarking. Our practice provides specialized services to the 
Federal Government, and to public and private sector clients. 

To be considered for a position with 
the Government Consulting Group, send your resume to: 

Coopers & Lybrand, L.L.P. 
Attn: Human Resources 
1530 Wilson Boulevard, 

Arlington, VA 22209 

C&L's Computer Assurance Services Group (CAS) is recognized as 
a leader in systems auditing, microcomputer advisory services, 
client/server assurance, information system security, business 
continuity planning, internal audit services, information technology 
benchmarking, service organization audits, attestation services and 
system quality services. Employment opportunities exist in the 
Mid-Atlantic and Philadelphia Clusters (Washington DC Metro), 
Baltimore, Richmond, Carolinas, Philadelphia and Harrisburg. 

To be considered for a position with CAS, 
send your resume to: 

Coopers & Lybrand, L.L.P. 
Attn: Human Resources, 

15245 Shady Grove Road, Suite 350 South 
Rockville, MD 20850-3222 

For more information on Coopers & Lybrand, visit our Web Page on http://www.us.coopers .. com 
No faxes or phone calls, please! 

An Equal Opportunity/Affirmative Action Employer 

Coopers 
&Lybrand 

Coopers & Lybrand, LLP. 

a professional services firm 



INFORMATION TECHNOLOGY CONSULTING 
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. At Westvaco, 
we strive to be different. 

What about you? 

To work for Westvaco, you need to think about what it takes 
to apply technology in different ways. For us, it's an imaginative 
focus on research and the drive to create innovative products 
and services that others in our field find difficult to match. 
We have a well-defined strategy that has made us a major. 
producer of paper, packaging and specialty chemicals, an 
industry leader in obtaining patents and a Fortune 200 
company. We have over 14,000 employees worldwide, 
markets in 70 countries and annual sales exceeding 
$2 billion. That is just part of the difference that could make 
Westvaco an exciting opportunity for technically-oriented 
students. Would you like to know more about the Westvaco 
difference? Contact Rebecca Strong, Personnel Administrator, 
Westvaco Corporation, Bleached Board Division, 104 East 
Riverside Street, Covington, Virginia, 24426. 

Westvaco 
Bleached Board Division 

Covington, Virginia 

The full power of knowledge rests in its application. At 
Price Waterhouse, we excel at utilizing knowledge to its 
full power, and the results are reflected in our success 
stories around the globe. From day one, we turn the 
world into your classroom with our intensive training 
program and ongoing career development that enable 
you to acquire new knowledge and apply it effectively. 
As part of our Management Consulting team, you will 
have opportunities for assignments in some of the most 
dynamic emerging markets in the world as we help 
global top-tier clients solve complex business problems. 

Find out why Price Waterhouse is ranked as one of the 
top ten firms in Computerworld's "100 Best Places to 

Work," and is also rated as one of the top Systems 
Trainers. We invite you to learn more about career 
opportunities at Price Waterhouse by visiting our 
Website at http://www.pw.com, reviewing our 
Information Guide located at your Career Placement 
Office or visiting us while we are on campus. 
We are proud to be an equal opportunity employer. 

Y O U R TEAM IS WAITING 

Price Waterhouse • 





At W. L. Gore & Associates, Inc. no 
one will tell you what to do! 

Freedom to choose 
At W. L. Gore & Associates, Inc. no 

one will tell you what hat to wear. No 
one will predetermine your project list. 
No bosses will book your services for 
the next year. That's because Gore is not 
just a worldwide pioneer of innovative 
materials and products for the medical, 
electronic, industrial and fabric indus
tries. We are also pioneers in motivat
ing people. Our unique Lattice culture 
(see "The 100 Best Companies to Work 
for in America") is at work in Gore fa
cilities in Japan, Europe and the U. S. It 
offers a supportive, nonhierarchical ("no 
bosses"- yay!) work environment. We 
give you the freedom to choose where 
you can best contribute to our goal of 
having fun and making money. 

Our technical staff is fully empowered 
to research, develop and even market 
ideas that they originate or commit to. 
We encourage hands on, direct involve
ment, with a dedication to personal growth 
and not corporate ladder climbing. 

A broad product range 
Gore's products range from implantable 

medical devices such as heart patches 
and artificial arteries, to sophisticated 
signal management products for super
computers and robotics. GORE-TEX® 
garments have worldwide recognition, 
and our environmental businesses are an 
excellent reflection of our dedication to 
improving the quality of life. 

For these areas, we need creative chemi
cal, mechanical, materials, and electri
cal engineers, as well as life scientists. 
We seek individuals who desire to work 
with active, forward thinking associates 
in a nonbureaucratic environment that 
promotes freedom, fairness and personal 
responsibility. 

IGORE>t 
Clvatlve Technologies 

'lbldwide 

An Equal Opportunity Employer 

Responsibility based on 
talent, not endurance 

ExtenSive training is offered both in 
technical and business disciplines. This 
allows our associates to assume respon
sibilities that match their expanding skills, 
without the artificial restriction of time 
with the company. 

Gore believes in rewarding according 
to contribution. Your compensation and 
growth are directly linked with what you 
do as an individual to improve the over
all profits. We also offer a flexible 
benefits package and a profit sharing 
plan so that everyone can share in the 
success of the business. 

If you are interested in a work envi
ronment that allows self determination, 
growth, and the freedom to implement 
your creative thinking, contact your place
ment office or write us at the address 
below. 

W. L. Gore & Associates, Inc., P.O. Box 9206, Newark, DE 19714 
GORE-TEX Is a trademark of W. L. Gore & Associates, Inc. 
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VIASYSTEMS 

Our Vision ... Your Future 
Viasystems is the world's second largest manufacturer of printed 
circuit boards and backplanes. Our Richmond location is the 
largest printed circuit board and backplane manufacturing facility 
in North America, with more than 2,100 talented professionals 
and 700,000 square feet of manufacturing space. 

Viasystems' primary markets are telecommunications, computer, 
industrial and automotive. On-site research and development 
and state-of-the-art design capabilities provide our customers 
with the latest interconnection technology. 

As one of Richmond's top 20 employers, we offer outstanding 
growth potential, excellent benefits and salary commensurate 
with experience. 

We typically seek qualified graduates in the following areas: 

• 
• 
• 
• 
• 

Mechanical Engineering 
Industrial Engineering 
Electrical Engineering 
Management Information Systems 
Marketing 

Please forward your resume to: 

Management Staffing 
Human Resources 

4500 South Laburnum Ave. 
Richmond, VA 23231 



Litlan 
PRC 

PRC is 11erforming 
at a level most 
companies only imagine. 

At PRC, a subsidiary of Litton Industries, we've moved up to a higher level. Within our Systems Integration 
organ ization, we've reached Level 3 of the Software Engineering lnstitute's (SEI) certification process, the 
accepted standard of world-class excellence in software development. As a resul t of our quality improvement 
initiatives, we plan to achieve Levels 4 and 5 in unprecedented speed. 

O nly 10% of software developers earn Level 3 ranking. But that's only pa rt of the total picture at PRC. 
Throughout the government and commercial sector, PRC professiona ls worldwide (over 5,600 of them) are 
spearheading new techno logies and mission-critical solutions for the FBI, National Weather Service, DoD and 
ma11y other co111mercial clients. 

Our latest SEI certification puts us in elite company. It will put you there, too ! 

T here is a place for your ta lents and highest ambitions at PRC. Positioned more strongly than ever for 
susta ined business growth, we have excellent opportunities for new graduates with degrees in the following: 

• Computer Science • Electrical Engineering 
• Systems Engineering • MIS/ CIS 

Selected candidates fo r some positions must possess or have the abi lity to obtain access to classified 
information. PRC is a dedicated EOE/AA employer that firmly supports and recognizes the va lue of 
workplace diversity. 

Let PRC rake you on a high tech adventure T ODAY ... For the MOST EXPEDITIOUS CONSIDERATION, the 
following response methods are encouraged; to ensure accurate routing, ALL responses M UST 
indicate AD CODE: DA-102. 

• E-mail (ASCII text, no enclosures): resumix@resumix.prc.com 
• Fax: (703) 556-2269 
• Mail: PRC, Attn: DA-102, 1500 PRC Drive, McLean, VA 22102. 

Log onto PRC's virtual branch office at: 

WE REACHED SEI LML 3. 
HOW FAR CAN WE TAKE YOU? 

I 

""""""·lll't:.t:C.111 ----- - --- - -----------------------------------------------------------~ 

Fusion Semiconductor Systems, the leading supplier of ashers and photostablizers for many of the largest 
semiconductor manufactu rers in the world, is looking for outstanding performers in the Engineering and 
Process Tech nology fie lds. Ou r process tools are used by IBM, Philips , Samsung, SGS Thomson, Texas 
Instruments and oth ers to increase yields and redu ce the cost of new chips. 

Available positions Include: 

. • QUALITY ENGINEERS • SENIOR MECHANICAL ENGINEERS 
• COMPLIANCE ENGINEERS • CUSTOMER SERVICE REPS/FIELD ENGINEERS 
• SENIOR APPLICATIONS ENGINEERS • MECHANICAL TECHNICIANS 
• SOFTWARE DESIGN ENGINEERS • PC NETWORK TECHNICIANS 
• ELECTRICAL ENGINEERS • ASSEMBLERS 
• SENIOR CAD DESIGNERS • PRODUCTION PLANNERS 

Please contact ou r human resou rces department for the various challenging opportunities now offered! 
Excelle n t compensation and a comprehensive benefits package await you at FUSION! FAX: (301) 340-9599, 
or mail you r resu me to, FUSION SYSTEMS CORPORATION, 7600 St andish Place, Rockville, MD 20855, 
E-Mail : hr@fusn.com and check ou r web site at, http://www.fusn.com for information concerning full time 
and summer in tern p ossibilities. 

NO PHONE CALLS PLEASE 
AA/EEO Employer M/FN/D 
DRUG FREE WORKPLACE 

Fusion~ 
Systems Corporation® -...., 





LOTIT! 
Whether your plotter needs 
fiber-tip, liquid ink or rollerball 
pens, we can meet your needs 
in outfitting your Hewlett 
Packard, Houston Instru
ments or most other brands 
of plotter. 
We also carry papers for 
plotters, laser and ink jet 
printers. 

~\\mish 
&\\mish 

email: mlshmish@1:1ev.net 

204 Draper Rd. 
Downt own Blacksburg 

552-1020 

After the year's festivities have come 
to an end, there is one thing we will all 
still know. We are Virginia Tech 
Hokies, and we are proud to have been 
here. ltl 

Photo top left: The mall. 
Photo bottom left: Alumni Hall. 
Photo bottom right: Squires Student 
Center as seen since renovations. 

.fcl:e.®utdoor.s 

211 Draper Rd. 
Blacklburg, VA 24060 
(703) 552-9012 

ENGINEERING FOR 

THE ASCENT OF MAN 



RAYTHEON E-SYSTEMS: 
MEETING THE CHALLENGE 
OF A CHANGING WORLD. 

LOOK FOR US ON CAMPUS ON 
OCTOBER 9-10. 

Raytheon E-Systems designs, develops, integrates, and supporu 
information collection, processing and management systems. 
Our domain expertise is focused on real-time and interactive 
signal intelligence, transportation management, and automated 
process management. Key technologies include: OOA/OOD, 
DBMS, Simulation & Modeling, Virtual Reality, Digital Signal 
Processing, Distributed Computing Environments, and 
Client/Server applications. U.S. Citizenship is required. 
Applicants selected will be subject to a security investigation 
and must meet eligibility requirements for access to classified 
information. 

We are currently accepting resumes for recent Computer 
Engineering, Electrical Engineering, Computer Science 
and Math with Computer Science minor graduates witl1 
experience using C, C++, Ada, or related computer languages. 
Also experience using the UNIX Operating System and Window 
NT is desirabie. These positions require a 2.8 GPA or higher. 

High demand for our current technologies has create~ 
opportunities in State tollege, PA; Linthicum, MD; 
Denver, CO and Northern Virginia. 

To apply for positions in Pennsylvania or Colorado, please 
send your resume to: HRB Systems, Attn: Human Resource5 
P. O. Box 60, Science Park Rd., State College, PA 1680' 
E-mail: pjm@hrb.com. 

To apply for positions in Maryland, please send your resumE 
to: HRB Systems, Maryland Operations, Attn: Human 
Resources, 800 International Drive, Linthicum, MD 
21090. E-mail:jrg@hrb.com. 

To apply for positions in Northern Virginia, send resumes to 
botll locations: Raytheon E-Systems Garland Operation -
ISSO, Attn: Human Resources, 8320 Alban Rd., Ste. 100, 
Springfield, VA 22150. E-mail: staffing@isso.esys.com OJ 
Raytheon E-Systems Falls Church, Attn: Human Resource 
7700 Arlington Blvd., Falls Church, VA 22042-2900. 
E-mail: cmcdermott@fallschurch.esys.com. 

For additional information about Raytheon E-Systems 
please see our homepage at http://www.esys.com. 

ID~~~~ RaytllelNI E-Systerru 
An Equal Opportunity Employer MIF/D/V. 

Opportunity 
Starts Here ... 

At Bechtel, our value lies in the opportunity for our 
employees to succeed. In every one of our more than 
15,000 projects in 140 nations wor ldwide, we define the 
creativity, experience, and talent of a collected effort. 
As one of the largest and most r espected engineering
constructions firms, we combine 100 years of experience 
with a desire to exceed expectations and create n ew stan
dards of quality. We demand the respect that you deserve. 

Join the t.eron that has mastered every kind of engineering, 
construction, management, development, and financing 
challenge imaginable. 

En try level opportunities exist in our engineering, 
telecommunications, business management, and information 
technology departments. 

As an equal opportunity employer committed to diversity, 
Bechtel invites employment inquiries from all qualified 
candidates , including women, people of color, and people 
with disabilities. Please send your resume to: 
Bechtel Corporation 
Human Resources Department 2Q-15 

9801 Washingtonian Blvd. 

Gaithersburg, MD 20878-531>0 

Fax: (301) 33()-4997 

Visit our website at: www.bechtel.com 

Veda 

Join a Leader ••• 
For information 

about employment 
opportunities, 

visit our web site at: 
www.veda.co1n 

Prov iding 
Information 
Technology 
Solutions To 

Our Customers 
Since 1962 

E-mail your resume to personnel@veda.com 
or mail it to: 

Ve da Incorporated 
Personnel Dept. (EF 9/97) 

2001 1• Beaw·egard St. Suite 1200 
Ale andria, Virginia 22311-1732 



T his year marks the 125th 
anniversary of the univer
sity's founding as Virginia 

Agricultural and Mechanical 
College in 1872. The land-grant 
concept has contributed signifi
cantly to the quality of life 
Americans enjoy today. However, 
our institution was not born under 
promising conditions. VAMC (now 
Virginia Tech) rose from the ashes 
of the Civil War, during the 
Reconstruction, when government 
was a confusing mixture of carpet
baggers and untested legislators. 
On occasion, I remind myself of 
that era as I leave for Richmond. It 
is helpful. 

o less than 24 Virginia colleges 
N'ied for the federal scrip that 
would fund this untested concep
tion - a land-grant college. 

elieve it or not, even the 
University of Virginia wanted to 
become Virginia Tech. Years of 
political wrangling ensued before a 

roposal from a little known 
Methodist school in Blacksburg 
oropped onto the desks of legisla
tors. Probably as a compromise, 
the impoverished Preston and Olin 
Institute became the Virginia 
Agricultural and Mechanical 
College - the commonwealth's 
land-grand college. 
These new land-grant institutions 
were egalitarian and accessible to 
those of modest means. They 
stressed practical education as well 
as the classics, agriculture as well 
as philosophy. And they offered 
Extension services across the state. 
Business graduates founded banks; 

engineers built railroads. But it is 
in agriculture, in the reduction of 
hunger, that the contribution of 
these institutions has been most 
impressive. Even today, hunger is 
the predominant concern of most 
of the world's population. 
In 1860 one farm worker fed four 
and a half people. Today one U.S. 
farmer feeds more than 100 indi
viduals. Contemporary American 
consumers spend less than 12 per
cent of their disposable income on 
food, the lowest in the world. The 
land-grant college system, includ
ing Virginia Tech, plays a major 
role. Beginning as a small college 
devoted to engineers and agricul
turists, Virginia Tech has now 
completed the transformation to a 
full-fledged research university. 
And in the last decade Tech has 
emerged as a leader in information 
technology. Cyber school courses 
abound on campus. We are part
nered with Bell Atlantic and Sprint 
to "network Virginia" and make 
possible the connection of public 
agencies, including the secondary 
school system via a broadband net
work. Tech helped Blacksburg 
become an electronic village; now 
we are helping the commonwealth 
become an electronic state. 
There will be changes in the way 
we deliver education in the future. 
New technologies will alter the 
limitations set by space and time. 
But information technology will 
enhance rather than replace the 
professor in the classroom. It has 
been suggested that higher educa
tion is in danger of becoming a 

commodity. But neither technology 
nor the Internet will replace the 
university campus and the class
room. Intellectual discovery is 
stimulated by a campus environ
ment. 
For the undergraduate experience, 
I doubt that there is a substitute for 
the "kid in a candy store" experi
ence of roaming the library's 
stacks or having coffee with a 
favorite teacher or serving as presi
dent of a sorority or being a resi
dent advisor in the dormitory or 
forming the lifelong friendships 
that inevitably begin at college. 
As the years pass, I find satisfac
tion in the likes of an e-mail mes
sage I received from a student of 
30 years ago who, referring to my 
course, said. "While I didn't excel, 
the subject matter still made a last
ing impression. The course has 
proven extremely useful to me 
over many years. It is my under
standing that you are still teaching 
that course. My daughter, who is a 
junior at Virginia Tech, is interest
ed in taking your course." That 
note of thanks, that course recom
mendation, is to me what a univer
sity is all about. It will not be 
replaced by the Internet. 
And so we proceed in this, our 
125th anniversary year. We cele
brate where we have been, but we 
are not constrained by this history. 
We look forward to the next mil
lennium. 
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They're in touch, in transit and in demand ... 
on-site, on-line and on-the-move ... 

improving businesses, envisioning future 
technologies and driving change ... 
thinking outside the box, designing solutions 
and delivering value to customers. 

They're Ernst & Young Management Consultants, and they're going places - making a 
global impact in one of the most dynamic fields of the 90s and beyond. 

As an Ernst & Young Management Consultant, you'll help companies from Fortune 500 
giants to Silicon Valley scan-ups explore new strategies, methods, markets and technologies 
- long before others are even aware they exist. 

Of equal importance, while you're learning and achieving, we'll put all the strength of our 
industry-leading org;mization behind your own career development. With nearly 70,000 
specialists, delivering ideas and solutions from over 660 offices in more than 130 countries, 
we provide an unparalled world of resources and the opportunity to grow and learn with a 
proven leader in today's business. 

Ernst & Young will be visiting Virginia Tech, contact your Career Center for details. 

If you're ready to go places, the place to go is Ernst & Young. For consideration, simply 
forward your resume to: Kristen Sarisky, Campus Recruiter, Ernst & Young LLP, 750 7th 
Avenue, New York, NY 10019; or fax ( 212) 773-1118. Ernst & Young LLP, an equal 
opponunity employer, values the diversity of ur workforce and the knowledge of our people. 
Visit our site on the World Wide Web at http://www.ey.com 

THERE /srtJ-A BUSINESS~ UNT IMPROVE',.. 

iJJ ERNST & YOUNG LLP 



At Michelin North America, we realize fC! appeal to the ITIO$t innovati'l'e and c~live minds 

around the world, we must offer something unique-an attention getter .. . . like a loilg-tenn career 

plan. That's right, at Michelin we hire piople for ca..-.s, not ju$t job$. By focv$mg on each 

,'~lJTTING, CAREERS IN MOTION.™ 1 

An Eq~ Oppor(unity Emplqyer. 
'.\;- , . 
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Letter from the Editor September 1997 

DISSOLVING THE BOUNDARIES 

nything is possible in this day and age. The 
boundaries of science are expanding, and 
possibly even dissolving, more and more 
with each passing day. 

As we communicate in ways unimaginable 
twenty or even only ten years ago, the world 
around us has become a laboratory. And the 
politician's have decided to dabble with science 
and technology, dissolving the boundaries fur
ther still. 

When Micheal Crichton's novel Jurassic Park 
became a hit movie four years ago, most people 
did not consider cloning to be a political matter. 
Yet, last spring, President Clinton signed legisla
tion restri~ting the limits of cloning research and 
experimentation. To President Clinton I say, 
"Bravo!" 

Today's issue of cloning is simply a modern 
day example of 
Mary Shelley's novel 

Tl111• all•• 11111• 
lh• pollllolan1 
plOY• lhal IOI· 

•no• no long•• 
b•lon91 lo lh• 
1ol•nll1l1. 
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Frankenstein. The 
message in that 
book. .. don't mess 
with science 
because one day 
you will create a 
monster. Anyone 
who thinks that a 
restriction on 
cloning humans is a 
set-back for medical 
science has not yet 
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considered all the possibilities. New techniques and tech
nologies are consistently being produced to treat and cure 
many diseases that were at one time a death sentence. 

A second instance where science felt the presence of the 
lawmakers breathing down on them occurred this past 
summer as trouble arose with the Mir Space Station. In 
congress, one representative felt the need to blame the 
problems on NASA's decision to work with the Russians. 
This is an unfair statement. Would it have been any 
smarter for us to work with France or Germany? Of course 
not. 

But the blame must be put on somebody's shoulders. 
In fairness to everyone, it was not wise for NASA to 

work with the Russians from a financial standpoint 
because of the economic problems recently troubling 
Russia. However, from a technological and scientific stand
point, the russian space program was an ideal partner for 
building an international space station. 

And even for a third time this year, politics has played 
a part in expanding the horizons of science. On this coun
try's Independence_ Day, we landed a rover on Mars so 
that could explore the foreign territory that mystifies us 
all. Was this not, in its own silent way, another political 
statement? 

Time after time the politicians prove that science no 
longer belongs to the scientists. Instead it is the hands of 
the lawmakers. The social scientists. 

~tef(aniz:: 1!ij,kz::!J 
Cxecutiu-e c ditoi, 1995-1997 

ENGINEERS FORUM • 43 





passion to be 

"The diversity of our businesses, our 

market leadership, our financial 

strength, the talents of our people -

and the change initiatives in place -

will result in dramatic growth in the 

years a'bead." - Larry Bossidy 
Chairman & 
Chief Executive OHlcer 

Intense. It's the best way to describe our 

environment. 

Passionate. It's the only way to describe 
our commitment to a set of core values that defines 
our culture. 

Customers. Integrity, People, Teamwork, Speed, Innovation 
and Performance -- our shared belief in, and determination 
to focus on, these values has helped us write one of 
the most impressive success stories in the glogal business 
community. 

Sales currently stand at $14+ billion. Over the last five 
years. earnings have risen at a compound average 
annual rate of 25%. Operating margin is nearly double 
what it was in the early 90's. Our stock price has 
quadrupled. We hold leading positions in many of 
our major markets. And we rank in the top 75 on the 
Fortune 500 list. 

We are an aggressive. dynamic high tech enterprise 
which operates globally in a diverse range of industry 
sectors, Customers in virtually every corner of the 
globe view us as a quality producer of aerospace and 
automotive systems, chemicals, fibers, plastics and 
advanced materials. 

The future? Our goals are ambitious. We're aimimng for 
consistent annual earn ings growth of 13 to 17% into 
the next century. 

So if you share our passion for success and our belief 
in the power of people and their ability to do great 
things, let's talk. 

For additional information, check out our site on the 
World Wide Web: http://www.alliedsignal.com 

We are an equal opportunity employer. 



At General Motors, we're rewriting the book on succeeding in 
the automotive business. We're knocking down walls. Placing 
a greater emphasis on an open exchange of new ideas. Even 
underwriting non-formula product development programs like 
Formula SAE. 

We're also recruiting the best and brightest to join our teams 
of world-class engineers, .scientists and managers in one of 
the world's. most important industries. To put your learning 
into action, send your resume to: GM Education Relations, 
Code VT, Fax: (313) 556-9165. For additional information, 
visit our web site at: http://www.gm.com/edu_rel 
Teamwork that touches the world. 

General Motors· 
An Equal Opportunity Employer 

Alice Chang 
GM Truck Group 

Associate Engineer 
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