


On Campus 
This Fall: 

America's New 
Major League 

Team. 

Martin Marietta and GE Aerospace 
have teamed up to form the world's 
largest aerospace/ electronics enterprise. 
The new Martin Marietta is a $10 
billion diversified high-technology 
company, with more than 87,000 
employees in 37 states. 

We'll be on campus this fall - looking 
to fill positions in the technical and 
non-technical arena. If you're looking 
for a big-league career opportunity, 
come talk to us. 
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The student's 
fight against 
government 

ON THE COVER 
The space shuttle tragedy demon
strates why ethics are an impor
tant part of engineering. 
Artwork by Aaron Golub. 
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EDITORIAL -
e are in a state of emergency!" "I call this a crisis!" "Virginia Tech will be 
crippled if this goes through." What are these people talking about? If you 
need that question answered then you have been oblivious to the catastro

phe that Tech faces: BUDGET CUTS. Over the past four years, Virginia Tech students 
have become numb to these words, and their lazy attitude proves it. It's time to take a 
new look at this financial disaster and find out what students can do to save their 
future. 

The next round of cuts will devastate Virginia Tech. On December 20th, Gover
nor Wilder will propose to the legislature that Virginias higher education budget be 
slashed by 10-15% over the next two years. For comparison, realize that since 1990, 
Virginia's public universities have seen a 13.5% decrease in state appropriations. This 
means that the cuts for the next two years will be approximately the same as the cuts 
for the last four years. 

Since 1989, the state's tax revenue has grown by 600 million dollars. Where has 
that money gone? Here are some examples: 

1) Medicaid funding has increased over 98%. 
2) Correctional Facilities funding has increased 24%. 
3) Primary and secondary education has increased by 12%. 
Overall, the general funding has increased by 13.4% 
In the next two years, there will be "a shortfall in state revenue growth of about 

$500 million." (Special Report on Higher Education). Governor Wilder expects 
Virginia's public universities, which account for 12% of the budget, to swallow almost 
half of this deficit. A statement by the Council of Presidents pointed out, " ... our 
appropriation in 1994-1996 will be lower than that in 1986-88." This is not fair. 

Governor Wilder boasts of the national reputation of Virginia's universities and 
then slashes their budget. He promised the lottery revenue would be used for 
education buildings but that money went elsewhere. Elsewhere includes a new $20 
mill ion lottery building. 

What effect will these budget cuts have on students? The cuts will cause major 
changes, including, obviously, a tuition increase. In addition, registration will be 
affected. The scheduling system is already a headache for most students. (See "The 
scheduling system: One major fault," Engineers' Forum, Sept. 1993.) This problem 
may disappear because of the proposed budget cuts. You may soon no longer need to 
grab for the aspirin every time a class is not shown on your class ticket because some 
classes will simply be eliminated. 

Students in the smaller departments will get to know their classmates better as 
departments are combined. Maybe combining departments will lead to new research 
- the philosophy of a fetal pig interacting with a DC machine. 

These cuts are not positive in any way. A worst case (and probable) scenario is 
the elimination of whole degree programs. 

What needs to be done? This is where I get frank and to the heart of this edito
rial. Too many Tech students don't give a damn! 

The Collegiate Times estimated over 4,000 students showed up to the rally on 
October 20. I applaud the 1/6 of the students who attended. I will generously 
estimate 1/6 of the students had tests or projects due at noon. The 2/3 remaining I 
will simply call hypocrites. Anyone who was not at the rally cannot truthfully say 
that they care about this institution or their education. 

I have walked away from this remark numerous times: "I'm graduating next year 
- Why should I care?" Thats right, why should you care that Tech has given you a 
extraordinary education, a wonderful experience, and a place to call home? Years 



EDITORIAL -
later, when Tech's reputation is worth no more than a Croatian 
dinar - this person's answer will come with a laugh in the 
face, "You went to that second-hand school." 

Still, it's not too late to make a change - but there is 
plenty to be done. First, you need to educate yourself. That 
process begins by taking the time to read this editorial. Then 
read a copy of the Special Report on Higher Education. (I'll take 
the time now to thank this publication for most of the facts I 
quoted.) The SGA office at 321 Squires has other literature to 
explain what is happening. This is the place to take the next 
step- find out how you can help. 

We are blessed to have leaders like Ronnie Stephenson, the 
president of the SGA, and others on the executive staff like 
Rachel Rowly andjim Shepard. This group has already been 
fighting legislature for three months and proven they are 
action-oriented. Ronnie has personally talked with Governor 
Wilder in Richmond. He is the reason Virginia Tech is leading 
the state's universities in this fight. 

Keep your eyes peeled for meetings about budget cuts 
committees. Don't wait to get involved only after you know the 
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john and Mike have already begun to raise money to offset tuition 
increases by playing acoustic Sonic Youth and Parliament covers 
inf ront of the 'burg's numerous donut shops . Jud contributes 
Forum funds to help the guys out, while Aaron eats donuts. 

committees' needs and plans. They may need you to simply 
hang flyers in your dorm. Next, sign the petition that will be 
sent to Richmond~ it is located in Squires Student Center. 

Most importantly, write your state senator and representa
tive of the house. Let them know you will not accept these 
cuts. Contact your parents and get them to write. Students 
from out of state are not excused from this homework. In fact, 
you may have more writing to do than in-state students. You 
can write to your friend's or roommate's congressman. Ideally, 
you could write a general letter and mail it to all 100 represen
tatives of the house and 40 state senators. This may be an 
overwhelming example, but it is an illustration of the type of 
initiative that is needed. 

We are indeed in a state of emergency. Make the effort to 

save your future. II L ~ 
Mike Reese 
Editor-in-Chief 

-----•The National------
Competition for 

Student Inventions 
and Discoveries Is 
Under Way 

Now! 
The National Invention Center and the BFGoodrich Company are 
seeking graduate and undergraduate students to compete in the 1994 
BFGoodrich Collegiate Inventors Program. 

The deadline is February 15, 1994. 

Thousands of dollars in cash prizes are awarded The competition 
recognizes and rewards U.S. college and university students whose 
innovations are deemed the 1ear's most outstanding. Up to three 
entries receive top prizes oj $5000 each. The advisor to each winning 
entry receives $2500. Undergraduate entries are eligible for special 
awards. Up to three student winners in this category receive $1,000, 
advisors receive $500. 

Call now for dttaiJs and an application - contact Rose L. Heintz, 
Program Director, National Invention Center, Akron, Ohio. 

1-800-968-4332 
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<:> ne of the most controversial local 
issues over the last few years has 
been the proposed construction 

of the smart road bypass linking Blacksburg 
and 1-81. Alternative 6, one of the pro

They even cited development along the 
new highway as a drawing card for 
businesses to the region. Those against 
the new highway saw it as redundant to 
an already-planned bypass, Alternative 

six-lane highway to compensate for 
additional traffic, but the approval of 
Alternative 6 will most likely cancel the 
need for this expansion. Alternative 6 
will save time traveling between 

posed routes for the smart road, 
has been approved and awaits 
further funding before con
struction begins. The route for 
Alternative 6 goes from 
Blacksburg, near the point where 
460 bypass joins 460 business 
on the southern end of town, 
across Ellett Valley, and into 1-81 
about two-and-a-half miles north 
of exit 118 in Christiansburg. 

Rethinking the 
Roanoke and Blacksburg -
about six minutes by the year 
201 S - according to VDOTs 
traffic projections. 

Opponents of the smart 
road, including residents of 
areas in the highway's path and 
environmental groups, claim 
the smart road is an unneces
sary step in the wrong direc
tion. Because 3A was already 
approved and its route passes 
close to an already developed 
tract of land, 3A was not 
controversial. Alternative 6 
seems redundant because it is 
not needed to alleviate 
immediate traffic problems, 

SMART 
The goal of Alternative 6 is 

to alleviate traffic congestion on 
460, to save travel time between 
the New River Valley and the 
Roanoke Valley, and to serve as a 
testbed for smart road technol
ogy. This technology includes 
self-driving cars, variable road-
side signs, and navigation sys-
tems built into cars. 

Alternative 6 is controversial be
cause some groups believe it's unneces
sary and harmful to the ecosystem of the 
area. A larger ethical dilemma has cen
tered on the actual smart road technol
ogy and its potential to provide eco
nomic growth and better travel condi
tions versus its tendency to increase 
single-person transportation, a major 
source of pollution in this country. 

The issue of whether or not to 
construct Alternative 6 was hotly 
debated among local residents, environ
mental groups, and highway officials. 
Residents were concerned that the new 
highway would destroy the beauty and 
rural atmosphere of the prime farmland 
and forests it would cross. Ellett Valley 
was designated as an agricultural/forestal 
area by Montgomery County's compre
hensive plan in 1990. However, propo
nents of Alternative 6 touted its ability 
to provide jobs and research opportuni
ties related to smart road technology. 
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by Cheryl E. Duty 

3A. Those for the highway argued that 
traffic projections indicated that both 
roads would become necessary in the 
future. 

Those who considered the new 
highway unnecessary pointed out that a 
bypass, Alternative 3A, has been ap
proved and will be constructed. It will 
begin on the southern end of Blacksburg 
where 460 bypass joins business 460, 
continue behind Walmart and come out 
at the second 460 bypass which heads 
towards exit 118 in Christiansburg. A 
further section of 3A will be added at the 
end of this stretch of 460 bypass to join 
with 1-81 just south of exit 118. The 
Virginia Department of Transportation 
(VDOT) acknowledged that 3A would 
be sufficient to address current traffic 
congestion on 460. Studies of projected 
traffic , however, indicate that traffic 
volume will increase. This projected 
increase warranted the proposal of the 
additional link, Alternative 6. Alterna
tive 3A was originally slated to become a 

only projected traffic increases 
which could possibly have 

been handled by an expansion to six 
lanes on 3A. Opponents are convinced 
that saving six minutes on a trip to 
Roanoke in 22 years does not justify the 
construction of a road through undevel
oped land. In addition, many people 
don't want to see places like rural Ellett 
Valley developed into a high-tech 
research and industrial area as envi
sioned by those who support the smart 
road as an economic boost for the 
region. Other environmental concerns 
center on possible ground water con
tamination because the karst terrain 
(characterized by limestone laced with 
caves, sinkholes, etc.) of the area would 
allow pollution from construction of the 
highway and other development to 
rapidly enter the ground water. This 
could then become a health hazard for 
residents of the area. 

Rebuttals for these arguments 
centered on two issues - human 
convenience and the economy. Smart 
road officials and some commuters 
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argued that saving even six minutes by 
the year 2015 was a significant improve
ment over options now available. They 
pointed out that any travel-time savings 
were incredibly valuable to those who 
had to travel the route each day. The 
primary argument for the adoption of 
the smart road centered around its 
economic strengths. With economic 
hard times prevalent in Southwest 
Virginia, an $80 million dollar contract 
to build the highway was too tempting 
to pass up. This, coupled with additional 
funding grants for smart technology 
research, was promoted as an opportu
nity to provide a much-needed boost to 
the job market in the area. The smart 

FOCUS 
---~~~~~~~~~-

road technology was said to offer short
term opportunities based on construc
tion as well as the potential to develop 
Montgomery County and Virginia Tech 
into one of the first and foremost leaders 
in smart road research. Possible spin-off 
technologies and manufacturing oppor
tunities also sweetened this aspect of the 
project. 

Although Alternative 6 has already 
been approved, the controversy is far 
from dead. The Federal Highway 
Administration (FHA) awarded $1.37 
million towards the $80 million dollar 
construction cost of the highway. An 
additional $5.9 million from the federal 
government and $2 million from the 

- ·~.' --.,· · ~·~J 
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state has been designated for the smart 
road research aspects of the highway. 
Because the FHA accepted VDOTs 
environmental impact statement for the 
road, part of VDOTs general operations 
budget may now also be used for 
construction of the highway. Opponents 
have recently focused on trying to block 
additional research funding in an effort 
to stop construction of the road. 

It is interesting to note that a 
number of the opponents of the smart 
road are not against development of the 
technology itself or its application in 
this area. They focused instead on the 
redundancy of an additional road. They 

See Smart Road, page 6 
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Smart Road 
Continued from page 5 
felt the technology could be imple
mented just as easily on 3A or another 
needed highway in the area. 

Occasionally, the more fundamental 
premises of the smart road were ques
tioned. Why must we focus on making 
driving a more comfortable and attrac
tive option when the roads are glutted 
with cars already? Is the smart road 
really a project of the future, or is it a 
contribution to the problems of the 
present? Isn't building more and better 
roads like giving more drugs to a drug 
addict? Does smart technology really 
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provide the solutions to our transporta
tion problems? The discussion and 
resolution of these philosophical and 
ethical issues will have a significant 
impact on this region and on the nation 
as a whole. These are the questions that 
transcend the local environmental and 
economic arguments and focus instead 
on the comprehensive transportation, 
environmental, and economic issues the 
whole country must face. 

On one hand, smart road technology 
will provide a safer, faster way to travel 
that is more convenient than we have 
come to expect. It also has the futuristic 

appeal of self
driving cars and 
customized navi
gation plans. On 
the other hand, 
the attitude it 

Cheryl's involvement with the Smart Road began when she 
presided over the YMCA's Ecocycle program. 

encourages 
towards trans
portation has 
created far more 
traffic problems 
than it has 
solved. The fact 
is that traffic 
congestion 
problems, 
delays, and even 
safety hazards 
are not caused 
by lack of a 
technically 
advanced 
highway system. 
They exist 
because there 
are already too 
many cars out 
on the high
ways. The truly 
"smart" decision 
for the future is 
to focus on mass 
transit and 
comprehensive 
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transportation plans rather than spend
ing millions on making the personal car 
a more attractive option. 

Some cities with high populations 
and greater traffic congestion have 
begun to focus on mass transit issues 
such as high-occupancy vehicle lanes 
and more efficient bus systems. Alterna
tive 6 on the other hand will focus on 
technologies that can apply to this area, 
which largely deal with privately-owned, 
single-passenger cars. A rural setting for 
smart road research is promoted as more 
effective because heavy traffic will not 
impede research, data collection, or 
modifications to the highway system. 
However, mass transit smart technology 
is already being tested in areas of high 
congestion such as Los Angeles, where it 
is most needed. 

In the race to develop and bring 
new technology to market, the long
term effects of the technology on 
people's behaviors, habits, and attitudes 
are frequently not considered. Perhaps 
smart road technology is necessary to 
make transportation safer, faster, and 
more convenient for future traffic 
challenges. On the other hand, perhaps 
the perceived need for smart road 
technology is based on the intriguing 
possibilities of more automated and 
customized travel without concern for 
the environment and land resources. The 
promised time savings, safer travel, jobs, 
research opportunities, and economic 
benefits of Alternative 6 are all very 
attractive. However, the necessity and 
wisdom of building a new road through 
undeveloped territory just to test smart 
road technology is uncertain at best. 
Even so, the fundamental question 
remains centered around the smart road 
technology itself. How will it lead us 
into the future, and at what cost? In the 
end we must recognize the implications 
of our decisions for future generations, 
and base our actions on long-term 
effects rather than short-term gains. W 



PERSPECTIVES 

The MIY'SiT 1EiRY 
behind military engineers 

by Nathan Phillips 

e Have Great Jobs and We Are Hiring!" "Scholarships Available." "Opportu
nities and Rewards." Signs and bulletins such as these appear all over 
campus, yet it seems like nobody believes them. If the civilian sector isn't 

hiring, why would the military? - especially with all the base closures and setbacks. 
Besides, if you join you are locked in the system for at least four years of your life, 
and you can make more money working for a civilian company, right? Wrong! 

The military, more than most other branches of government, is the target of 
misinformation, rumor, and downright superstition. With constant public exposure, 
numerous differences among the four branches, and all of the recent changes, how is 
anyone supposed to know what is true and what is exaggerated? And if you don't 
know what you're getting into, how can you make a long-term commitment? 

While the options and flexibility of military programs contribute to the confu
sion, these are the features that attract many of the servicemen and women. The 
decision to join the military is one of the hardest many have to face. The key is to get 
the right information and to keep personal goals in perspective. Signing up could 
begin the most rewarding years of your life. 

Vietnam movies portray boot camp as a living hell and war as a political chess 
Continued on next page 

The Corps stands at attention for the traditional post-game dress and review. 
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game. Nothing could be further from the 
truth. Training does not include physical 
beatings or other illegal activities. But 
just like any occupation, only the most 
exciting or tragic aspects are shown and 
exaggerated to keep the audience 
satisfied. 

PERSPECTIVES 

ship almost immediately." He also says 
that physics, math, and computer 
science majors are eligible for two or 
three year scholarships without any 
other credentials required. 

A scholarship covers full tuition (up 
to $8,000 in most cases), all books and 

military aircraft, the possibility of 
overseas assignments, and full retire
ment benefits after 20 years. 

If you ever choose to leave the 
service, you will have hands-on experi
ence, a professional degree, military 
training, and would be a valuable 

commodity to any 
company. Employers 
know that military 
training means a 
"proven product." It is 
understood that this 
person will not have a 
drug problem, will 
know about team
work, will be able to 
communicate and 
write effectively, and 
will understand how 
to function in an 
organized structure. 

The need 
for technical 
personnel 

"Signing up ... 
could begin ... " these 
words are vague and 
have a subtle hint of 
finality about them. 
The beauty of many 
military preparation 
programs is that a con
tract is not required 
until you are sure of 
your decision. I have 
been a member of the 
Air Force ROTC and 
Delta Company in the 
Virginia Tech Corps of 
Cadets (VTCC) for 
over a year and still 
have not committed 
myself to becoming an 
Air Force officer. I have 
a almost one full year 
before I must make my 
decision. I can even go 

The VTCC offers scholarships, extra-curricular activities, and opportunities only 
available from a military/civilian education. 

One reason 
technical personnel 
are needed is because 
of the increase of base 

through the field training camp before 
committing. The ROTC program allows 
students to get a taste of the military lifestyle 
and training procedures without immedi-
ate commitment. 

Jobs and opportunities 
One of the immediate benefits is 

money in the form of scholarships and 
tax-free monthly stipends. Air Force 
cadets are eligible for up to $4000 in 
extra spending money before gradua
tion. Colonel Henry T. Johnson, United 
States Air Force Professor of Aerospace 
Studies, summed it up when he said, "If 
I could find a student on this campus 
who is majoring in computer engineer
ing, electrical engineering, or environ
mental engineering ... who's got a 2.65 
QCA and can meet our physical fitness 
requirements, I can offer them a scholar-
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fees, and includes a $100 per month 
non-taxable stipend. Air Force cadets 
without a scholarship receive $1,000 per 
semester in their last two years before 
graduation along with a $100 monthly 
stipend - almost $6,000 in tax-free 
income without a scholarship! But with 
all these perks now, how can benefits 
after graduation possibly increase? Even 
apart from all of the career opportuni
ties, there are tremendous advantages. 

If you plan to go to graduate school, 
it can be done through the Armed Forces 
during the first four years while still 
earning money! In addition, the military 
offers free medical and dental care, tax
free housing and food allowances, low 
cost life insurance, and reduced price 
shopping on base. Additionally, an 
officer receives 30 days of paid vacation 
annually, free or reduced travel in 

closures. Throughout the past couple of 
decades, there were no strict regulations 
for the disposal of hazardous wastes. As 
Col. Johnson stated, we "probably didn't 
pay much attention to it...but that is true 
of any industrial site around the coun
try." However, over the last six years, 
regulations have been tightened due to 
increased government pressure. A great 
deal of toxic waste has been found on 
bases that are closing down and there are 
not enough environmental engineers to 
head the cleanup operations. 

Electrical engineers, computer 
engineers, and computer scientists have 
a joint objective to build, update, and 
maintain nearly every piece of equip
ment used by the military including the 
following: nuclear war simulation 
programs, cruise missiles, communica
tions systems, and even simple lighting 



systems. Computer hardware engineers 
wire all of the various networks and 
guarantee that those without proper 
clearance are denied access to classified 
information. 

Examples of diversity 
Capt. Mark S. Kross, USAF ROTC 

instructor at Virginia Tech, has almost 
ten years of experience in programming 
computer systems. His experiences are 
excellent examples of how responsibility 
can be placed on new college graduates. 
Capt. Kross started as a Second Lieuten
ant Command &: Control Software 
Engineer. He was stationed at Offutt Air 
Force Base in Omaha, Nebraska, (which 
was then the Strategic Air Command 
(SAC) headquarters) and was assigned 
to a team responsible for rewriting the 
SAC Automated Communication&: 
Control System. The Single Integrated 
Operations Plan, or SIOP, controlled the 
data transmission to missile silos and 
command posts. This technology helped 
maintain the balance of power through
out the Cold War. 

A civilian company would rarely 
trust a new employee with confidential 
files, much less the base security of the 
entire operation. Yet in the military, even 
the lowest ranking officer can be trusted 
with the defense of the entire United 
States! Capt. Kross said part of the 
challenge of working at Offutt was 
avoiding certain vaulted rooms and halls 
that "you didn't walk down unless you 
wanted to get shot." 

Capt. Kross took advantage of the 
educational opportunities in the military 
at his second assignment. He was trained 
on information systems, and he earned 
an accredited master's degree which 
helped him obtain his third assignment. 
Capt. Kross was then stationed at 
Maxwell Air Force Base in Montgomery, 
Alabama, and was put in charge of the 
X-Windows software team. The assign
ment was to write a program simulating 
the stages leading to outbreak of nuclear 
war and subsequent simulation of war. 

PERSPECTIVES 

This program was implemented in 24 
classrooms and on 288 terminals and 
was controlled on a single mainframe 
computer. The classes competed against 
each other, and results were known in 
less than five minutes (as opposed to an 

Employers know that 

military training means a 
"proven product." It is 

understood that this 

person will not have a 

drug problem, will know 

about teamwork, will be 

able to communicate 

and write effectively, and 

will understand how to 

function in an organized 

structure. 

overnight wait before). Computer 
engineers managed the massive amount 
of data traffic, power requirement, and 
lightning protection for the system. 
Almost four years later, most of the 
underlying mechanics remains un
changed, a tribute to the professionals 
who designed the program. 

Major Jackson, an Army ROTC 
officer and a Virginia Tech graduate, was 
a soldier in the Army Corps of Engi
neers. One of the few non-engineers in 
the Corps, he worked daily with civil 
engineers and learned to lead an engi
neering platoon. His experience is an 
excellent example of someone who went 
into the service with a college degree yet 
did something completely different after 
commissioning. 

As a combat engineer, he learned to 
overcome obstacles and build temporary 
defensive fortifications. His responsibili-

ties included building effective bridges 
quickly, clearing mine fields, setting up 
or cutting open barbed wire, and 
annihilating enemy structures. He also 
worked to increase the mobility of 
offensive forces and restrict enemy 
offense when necessary. 

Other soldiers in the Corps had 
defensible assignments which included 
building command headquarters and 
bases during war, laying the concrete for 
airstrips, and supplying electricity and 
water. 

In peacetime, civil engineers may 
undertake community projects or help 
during national crises. Throughour the 
floods this past spring, the Army Corps 
of Engineers contributed by saving lives, 
homes, and property. Such projects 
increased the personal satisfaction of 
everyone in the unit, and made engineer
ing in the military very rewarding. 

Civil engineers, mechanical engi
neers, and medical professionals are still 
in high demand by the armed forces. 
However, fewer scholarships are avail
able for these majors due to the larger 
numbers of applicants. Still, more 
scholarships go to these students than 
other technical or non-technical majors. 

When asked about smaller engineer
ing disciplines such as biomedical and 
mining, Capt. Kross stated , "We've got 
jobs for them, but not very many!" He 
stressed that scholarships are more easily 
obtained in the technical majors dis
cussed above. Anyone with a QCA above 
3.0 can expect to use their major in the 
Armed Forces upon graduation. Those 
with a lower QCA may not be given an 
assignment which uses their major, but 
they will be given good assignments 
from which to choose. For example, 30 
to 50 percent of pilots in the Air Force 
now have an engineering background, 
although a graduate of any major can get 
a pilot or navigator slot if they fulfill the 
requirements. 

Research and design 
Unfortunately, assignments in actual 
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research and theoretical experimentation 
in the Armed Forces are limited, al
though not impossible to obtain. Most 
engineering consists of finding specific 
solutions to problems, although the 
procedure used should be as innovative 
and efficient as possible. Since the 
objective is not to make money for a 
company, there is less demand in the 
military for such jobs. 
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PERSPECTIVES 

Officer training 
The training required of an officer is 

challenging and rewarding. Colonel 
Johnson, a retired F-4 reconnaissance 
pilot and currently head of the Air Force 
ROTC detachment at Virginia Tech, was 
a graduate of the USAF Academy. He 
describes his training as similar to that 
given the Virginia Tech Corps of Cadets. 
The difference is that students of the 

Academy go 
year-round and 
the cadets rarely 
get to escape 
from the 
environment. 
Col. Johnson 
said, " .. .I think 
that the things 
offered at the 
Air Force 
Academy, West 
Point, or 
Annapolis, keep 
coming back to 
the Corps value 
of a military 
type school. You 
are offered a lot 
of leadership 
opportunities, 
responsibility, 
the op po rt unity 
to make mis
takes, self 
confidence, and 
good time 
management 
skills ... (These 
are) things I 
think that you 
get right here at 
Virginia Tech." 
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Capt. Kross, 
graduate of the 
University of 
Alabama, 
experienced 
ROTC in a 
totally civilian 
environment. 

Nathan exemplifies the pride and honor the Corps has provided 
to students at Virginia Tech for over 100 years. 
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However, he agrees with Col. Johnson by 
stating: " ... The end product is probably 
superior to just about any other commis
sioning program I can think of. Because 
we have the corps within a civilian 
institution, we really have the strengths 
of both ... Some graduates of all-military 
institutions have not had a total college 
experience because they live in a closed 
environment. 

"On the other hand, if you look at a 
cadet for instance from the University of 
Virginia ... they might not possess all the 
military skills background ... that you'd 
like those who are commissioned to 
have .... We have both, and our lie.uten
ants that come out of here are good. 
Plus, you have Virginia Tech academics 
- which are really second to none -
especially in the engineering and 
technical sciences." 

The training in the Virginia Tech 
Corps of Cadets is more difficult than 
other schools. It directly prepares an 
officer for military service. It provides a 
unique atmosphere, combining a full
time military institution with a largely 
civilian campus. Cadets may participate 
in every available program, allowing 
them to evolve as individuals while 
retaining the discipline acquired in an 
academy situation. 

The military is not suited for 
everyone, but anyone who is unsure of 
what they may be doing after graduation 
should not simply negate this option. 
There is a lot of information for anyone 
interested in ROTC or the military in 
general. 

Military personnel will not lie to 
anyone or trick them into the program. 
Since many people who choose to drop 
out claim that it was different from how 
they imagined, the military wants every 
perspective cadet to know as much as 
possible before spending money on 
them. 

Find out the advantages and 
opportunities that a military and college 
education combination brings. m 
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Industrial ethics: 
Recalls in the automotive industry 

by Jessica Smothers 

It was an age of innocence. Cars were big and fast and 

powerful. They guzzled gas. They had flashy names and 

flashier designs. Safety and environmental impact were not 

high on the list of priorities when shopping for a new car. 

People wanted the latest and greatest, and blithely assumed 

that the designs were safe and defects minimal. 

0 nter into the scene the 
Chevrolet Corvair, GM's "entry 
into a distinctively new car 

class," and a young lawyer named Ralph 
Nader. The Corvair was initially very 
popular. It was fast, had a radically new 
design (engine in the rear) , and handled 
better than any contemporary car. It 
also, as Nader wrote in his book Unsafe 
at Any Speed, had a tendency to roll over. 

While GM denied the allegations, 
they came as little surprise to many 
automotive engineers who thought the 
Corvair inherently unstable. The public 
outcry caused Congress to pass the 
National Traffic and Motor Vehicle 
Safety Act. This act required automobile 
manufacturers to meet safety standards 
set by the newly-formed National 
Highway Traffic Safety Administration 
(NHTSA). It also empowered NHTSA to 
require manufacturers to recall and 
repair unsafe vehicles. 

Most of the safety standards in 
existence today were written during 
those early days. New cars were required 
to be equipped with features such as 
safety belts, shatterproof windshields, 
and collapsible steering columns. These 
standards were then aggressively 
enforced and strengthened. Recalls were 

commonplace, though most concerned 
production defects rather than blatant 
design flaws. 

Often auto manufacturers denied 
the faults in their products that 
prompted the recalls. A usual tactic was 
to blame the problems on poor handling 
or neglect of proper maintenance, but 
consumers consciences began to 
increase and they began holding compa
nies liable for faults in the cars. Lawsuits 
against the car companies because of 
defective products became common
place. 

A recent lawsuit against General 
Motors Corp. (GM) captured national 
attention. Thomas and Elaine Mosesley's 
son died when his GM truck caught fire 
after being struck in an intersection. 
They claimed the fuel tank design, with 
the tanks outside the frame of the truck, 
made the truck a death trap. GM denied 
the design was faulty, but a former GM 
safety engineer testified that the com
pany knew of the defect and intention
ally covered it up. 

The Mosesleys' suit didn't necessar
ily have to go to court. They could have 
accepted an out-of-court settlement, but 
part of that settlement would have 
required that the court records be sealed 
to prevent public knowledge of them. 
This is one time GM would not get away 
so easily. The jury found for the 
Mosesleys and ordered GM to pay 
$101.5 million in punitive damages and 
$4.2 million in compensatory damages. 
But far more damaging was the bad press 
and the image of GM as the bad guy 
because they were seen as uninterested 
in the health and safety of the public. 

Approximately 4. 7 million of these 
trucks were produced between 1973 and 
1987. The design was changed after 

Continued on next page 
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1987 to place the fuel tanks 
inside the frame of the truck. 
The public was up in arms, 
demanding a recall, but GM 
refused and NHTSA, while 
making a lot of noise, seemed 
reluctant to act and said they 
were investigating the truck's 
safety. But the Center of Auto 
Safety, a consumer activist 
group, had been investigating 
the trucks since 1978. They 
asked NHTSA to look into the 
complaints beginning in 1979, 
yet nothing was done. 

Why would the agency, 
founded in the wake of 

Saturn's customer-oriented policy makes it stick out in the crowd. 

to make the auto industry 
take the responsibility, who 
is protecting the customer? 
Beginning with Ralph Nader 
and his Center for the Study 
of Responsive Law, con
sumer advocacy groups have 
abounded. These groups 
work for the consumer, 
lobbying for safety regula
tions, pushing for recalls, 
and trying to keep the 
market safe for the con
sumer. In addition, there are 
some companies who make 
it their business to see to 

another GM scandal and so vigilant 
throughout the '60s and most of the '70s, 
be so reluctant to act in the '80s and 
'90s? During the '80s when the U.S. auto 
industry was facing severe losses due to 
foreign competition, who did they 
blame? Certainly not themselves with 
their decreasing quality and increasing 
prices. A task force headed by then-Vice 
President George Bush blamed the losses 
on the "stringent regulatory require
ments." His recommendation was that 
government regulations be relaxed. 
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The result was the delay of some 
safety standards, such as the one on 
automatic crash protection, the elimina
tion of other standards already in the 
works, and curtailing of its other 
operations like high-level safety inspec
tions. Recalls were fewer and mostly 
limited, leaving out many potentially 
dangerous vehicles like the Pontiac 
Fiero, another GM car. Seemingly living 
up to its name, GM received reports of 
260 fires, most occurring in the 1984 
models, but some occurring in the 1985 

through 198 7 models. 
GM voluntarily 

recalled 126,000 of the 
cars, but they recalled 
only the 1984 models. A 
look at NHTSA's recall 
record shows that most 
recalls it supervises are 
initiated voluntarily. This 
sounds like an improve
ment, but the truth is 
manufacturers prefer 
voluntary recalls because 
it allows them to limit 
the number of cars 
impacted. This saves 
them money. 

Jessica finds time from her hectic schedule to think about 
the marching band's first bowl trip in seven years. 

If the auto industry 
is reluctant to take 
responsibility for its 
products and the 
government is reluctant 
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customer complaints and 
keeping customers happy. 

One such company is Saturn. 
Ironically, Saturn is a subsidiary of GM. 
Saturn has voluntarily initiated recalls 
eight times since the company's incep
tion. They recalled every car built up to 
April 15 of this year, about 352,00 cars, 
because of a wiring defect that could 
possibly cause a fire. 

The cars could be brought into 
Saturn dealerships and fixed in 15 
minutes. Dealers were even offering 
incentives such as shuttle services, food, 
and entertainment to encourage people 
to bring in their cars. Such a consumer
conscious attitude is unusual in the auto 
industry, but for Saturn the customer's 
safety and good public relations are 
worth more than the money the recalls 
cost. 

The days of "what is good for the 
country is good for GM, and what is 
good for GM is good for the country," 
are over. The public won't accept 
industry executives and politicians 
playing games with our lives. In these 
safety and quality conscious times, it is 
even more important that manufacturers 
make certain that these are high priori
ties. 

The government needs to make and 
enforce strong safety regulations. If they 
don't, they will be hit where they hurt 
most, in the pocketbook and at the 
voting booth. W 
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"Danger: High 
Voltage" signs 
may soon read 
"Avoid Area: 

Deadly EMFs" 

Shaving 
the years away 

by Rich Parish 

0 ou wake up and take a shower under the fluorescent 
lights in the bathroom. When you are done, you pull 
out your electric razor and shave. You get dressed, 

then use the hair dryer to dry your hair while checking the 
weather on the television. When you return to your room from 
class an hour later, you sit in front of your computer screen 
and finish your English paper. That evening, after using your 
microwave to make a quick dinner, you go to soccer practice 
under some power lines. When practice is finished, you make 
a quick call on your coach's cellular phone. After an exhaust
ing day, you finally go to bed. As you fall asleep, little do you 
realize that you may have been slowly shortening your life 
span. What could cause you to possibly lose years off of your 
life? All day, you have been exposed to electromagnetic fields 
(which can be found in every electrical appliance in the world) 
·-and some researchers think they are deadly. 

An electromagnetic field (EMF) is "the field of force 
associated with electric charge in motion, having both electric 
and magnetic components and containing a definite amount of 
lectromagnetic energy" (American Heritage Dictionary, 2nd 

college edition). Researchers believe that these electromagnetic 
fi elds are a probable cause of childhood leukemia, certain 
forms of cancer, and other biological disorders. There was a 
recent lawsuit in which someone claimed that his cellular 
phone caused his wife to contract cancer. Over the years, 
people have become worried about EMFs as research begins to 

hint at their negative effects. Presently, the main focus of this research is on the effects of power 
lines and. computer monitors, two of the strongest transmitters of EMFs. Power lines and 
computer monitors release what is called extra-low frequency (ELF) radiation. The ELF range is, 
according to scientists, "the principal frequency range of the earth's magnetic field, to which the 
human body has been tuned during its entire evolutionary period." According to these scien
tists, it is the man-made ELFs of 60 hertz, the frequency of the North American power system, 
that probably cause most of the damage in humans, because they are not "in tune" with the 
earth's natural ELE 

The problem has such potential impact that Congress held hearings on March 10, 1992, to 
determine if EMFs posed a threat to humans. They concluded, "The Congress finds that... recent 
epidemiological research suggests a connection between exposure to power-frequency electric 
and magnetic fields and disease, and although laboratory research indicates that such fields are 
capable of producing biological effects, it is unclear whether such fields produce human health 
effects." They also decided that "the possibility that electric and magnetic fields produce human 

Continued on next page 
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We know what EMFs and ELFs are, and we know where they come from. 
We also know what the effects on humans may be, 

but we can't definitely prove them. 

health effects is of growing public 
concern" and that "there is widespread 
agreement within the scientific commu
nity that additional research, particularly 
biological research at the cellular, tissue, 
and whole animal levels, is needed to 
determine the complexities of the 
human health effects of electric and 
magnetic fields." This became Section 2 
of The National Electric and Magnetic 
Fields Research and Public Information 
Dissemination Act. So what exactly does 
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this mean? What did the government 
accomplish? 

By passing this act, the government 
officially recognized that a problem 
exists, and through the act they set up a 
group of committees to officially 
research the problem. Although much 
research has been done, much more is 
needed to reveal all the effects of EMFs. 

When ELFs were first being discov
ered and tested by the Navy, research 
was done to determine their effects. 

Researchers 
found that nine 
out of 10 
volunteers 
experienced a 
rise in serum 
triglycerides. 
Serum triglycer
ides are a 
warning of 
possible stress. 
Those nine 
people who had 
higher levels 
were all ex
posed to low-

Here Rich can be found modelling the latest in Moosehead 
Premium Dry fashion-wear. 

in tensity 
magnetic fields. 
Also, six out of 
eight workers at 
the test facility 
showed higher 
levels of serum 
triglyceride. 
Other research
ers found that 
monkeys could 
not preform 
lever-pressing 
tasks as well 
after being 
exposed to 
ELFs, while 
another group 
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of researchers found that rats gain 
weight slower when exposed to weak 
ELFs. These experiments show that 
ELFs affect behavior. It was also found 
that chicken embryos have retarded 
growth when exposed to ELFs and ring
billed gull chicks suffer from disorienta
tion when exposed to alternating
current magnetic fields. These results 
show that if EMFs have adverse effects 
on a variety of animals, then they may 
also affect humans in similar ways. 

More studies were conducted. It was 
found that excessive ELFs caused rats to 
have altered levels of blood proteins and 
enzymes~ in another experiment, mice 
suffered from lower body weights and 
lower amounts of bodily fluids. More 
experiments demonstrated that ELFs 
caused disturbances in human bio
rhythms, disorientation in birds, slower 
reaction times for monkeys, and in
creased heartbeats in fish. 

Scientists are coming up with many 
great hypotheses about the effects of 
ELFs on humans, but no one could 
definitely prove that a human being 
would suffer any of these maladies. The 
Navy was even going to try actual 
human subjects in similar tests, but the 
idea was not approved because of its 
potential effects on humans. 

So where does this leave us? We 
know what EMFs and ELFs are, and we 
know where they come from. We also 
know what the effects on humans may 
be, but we can't definitely prove them. 
We cannot test on humans because that 
is considered inhumane. All we can do is 
make guesses and predictions based on 
the data we already have. We can guess 
what EMFs might do. We can warn 
people to avoid them, but we cannot 
ditch every electrical appliance we own. 
Until we know more about EMFs, we 
just have to keep taking risks. m 
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Engineering ethics 
by Monta Elkins 

Engineers ride the fore-
f ront of the tidal wave 
of technology. With all 
the excitement the ride 
brings, there is also 
peril. 

0 ngineers are the first to imple
ment new technology. They are 
also the first to deal with the 

new ethical questions that technology 
brings. 

Engineering enforced ethics 
There is currently a trend of using 

technology in an attempt to enforce 
ethics. Let's look at a common example: 
Automated Teller Machine (ATM). You 
are not allowed to draw money out of an 
ATM unless you have a special coded 

~-----------------------. magnetic card and know 
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the Personal Identification 
Number (PIN). This is an 
attempt to keep you from 
withdrawing money that · 
you are not allowed. Yet 
meeting both of those 
criteria does not guarantee 
that you have the right to 
make the withdrawal. 

TEGMNot.o(::.V Cards and PINs can be 
stolen or forged. So, even 
when you meet the 
identification require
ments, there is a limit 
placed upon the amount of 
money you may withdraw 
within 24 hours, typically 
$300. Now, if you have an 
account with a $10,000 
balance, a valid card and 
associated PIN, you may 
only access a small fraction 
of that amount at any time. 
What if it is really your 
account and you need 
more than $300, say for a 
car repair? Well, you're out 
of luck. It seems that 

"engineering enforced ethics," while 
useful, leaves something to be desired. 

There are many more examples of 
"engineering enforced ethics." Electronic 
mail systems attempt to accurately 

identify the sender of the E-mail. But, 
this year at the University of Wisconsin, 
students forged an E-mail letter of 
resignation from the Director of Housing 
to the University Chancellor. 

In some cases, when convicted 
criminals are sentenced to house arrest, 
the "confinement" is monitored elec
tronically. Authorities attach a radio 
transmitter to the prisoner, which is 
monitored by a receiver placed in the 
house. The receiver can notify the 
authorities if the prisoner goes out of 
range. In the near future, small transmit
ters may be surgically implanted and 
tracked by satellites to any place in the 
world. Lojack manufactures an automo
bile alarm system (again using radio 
frequency transmitters) that can help 
police locate stolen autos. In the future, 
such systems could be required equip
ment in every automobile and could 
provide information about driving and 
visitation habits 'to law enforcement and 
other government agencies. 

Dependence on "engineering 
enforced ethics" has some major prob
lems. It leads to a false sense of compla
cency. "We no longer have to worry 
about (blank) because of some engineer
ing soiution." Nearly any tool can be 
abused and any "engineering enforced 
ethic" can be circumvented. There are 
hi-tech approaches. In Connecticut, 
three men installed a phony Automated 
Teller Machine (ATM) in a shopping 
mall. The machine was used to collect 
card numbers and PINs. They made 
withdrawals of nearly $100,000 on 
unsuspecting victim's accounts. They 
even included some "seed" money so 
that the first customers could make 
withdrawals. Then there are low-tech 
approaches. In California, someone tore 
an ATM off the wall with a backhoe. 

Ethics cannot be engineered in. That 
Continued on next page 
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does not mean that they should not be 
considered, but at best they can only be 
call pseudo-ethics. The designers of the 
ATM machines made some reasonable 
attempts to make their machine pseudo
ethical. They require two forms of 
identification. They are large and heavily 
armored. They limit maximum daily 
withdrawals. They sometimes photo
graph the user. Police in New York 
released a photo of a man they claimed 
used a rape victim's bank card less than 
an hour after the attack. Two months 
later, the police admitted that the picture 
was of an innocent bank customer 
selected by accident. Which, of course, 
brings up the question of what happens 
to those photographs anyway. (I wonder 
if somewhere in Arkansas, some ATM 
technician has a portrait of Hillary 
Clinton in curlers and face creme, taken 
at 3:00 a.m., posted behind his desk in 
his office ... ) 

Without foreknowledge of the 
particular human intent in the use of the 
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tool, ethical decisions cannot be engi
neered into the design. Let's imagine that 
all automobiles have engineered into 
their design a top speed of 65 mph to 
correspond to the legal limit. ls the top
speed-limit ethical? It depends, as 
always, upon the application. Driving at 
65 through a 25 mph school zone is still 
not ethical even though the car will 
allow it. Driving at 75 mph to take 
someone to the hospital emergency 
room may be ethical though not allowed 
by the car. Sometimes such engineered 
features are useful, but they cannot truly 
be enforcers of ethics. To find ethics in 
engineering, we'll have to look deeper 
than that. 

Which technologies are good 
and which are evil? 

Well, at least it seems that some 
technologies are morally right and some 
are evil. Right? Surely, some technolo
gies should not be developed for any 
price. Let's just go ahead and list which 

As Monta ponders ethics and engineering, he shields himself from harmful EMFs with his 
keyboard. 
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technologies are good and which 
technologies are bad. Military technolo
gies are obviously evil, because no one 
should be able to defend their country 
by force against foreign aggressors. 
Handgun technologies are equally evil, 
because no police officer or citizen 
should have the right to defend them
selves. Drug technologies are obviously 
good, because everyone likes to do good 
recreational drugs. Computers are 
obviously - uhhh - good because 
E-mail provides easy sharing of stolen 
credit card numbers. No wait - they are 
bad because they control the evil 
radiation machines that irradiate cancer 
patients. No, they are good because they 
allow more mistakes to be made more 
quickly than ever before possible. No -
that's not right either. 

Tools are amplifiers 
of human intent 

I hope by now you can see that tools 
and technology are not inherently good 
or evil. Tools are amplifiers of human 
intent. Ethics can only be truly assigned 
to human intent (no matter what the 
anti-gun lobby would have you believe). 
It is inappropriate to assign some type of 
ethical rating to technologies. 

Nuclear technologies can be used to 
treat cancer and power cities or destroy 
them. Technology is an ethereal vapor 
that must take the form of a tool before 
it can be used. It has no ethical value of 
itself but only in its application. Tools 
are focused technology - technology 
coalesced. Although tools cannot be 
directly assigned ethical ratings, their 
intent can sometimes taint their value. 
Atomic bombs, an instance of nuclear 
technology, can be sometimes tainted by 
their construction. Those designed to be 
small and invisible can be the insidious 
tools of terrorists. Those designed to fit 
on asteroid seeking missiles can be the 
saviors of the entire planet. But even the 
"evil" designs are hard to classify as evil 
until the situations of their use are 
known. The specific instances of 
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The truth, even if technology, such 
as the atomic 
bomb, cannot be 
classified as good 
or evil. So how 
does all of this fit 
into the discussion 
of Ethical Engi
neering? We have 
to look elsewhere 

If you make the wrong decision, you could 
end up on 60 Minutes with your head 

down and your hand on the camera lens. 

bitter, is the best 
medicine. Flaws in 
design can be 
rectified or 
compensated for if 
their existence is 
not denied. The 
truth can be 

This is where real engineering ethics lay. 

to find the real 
ethical dilemmas facing engineers. 

What is the role of the engineer in 
the moral morass of these ethical 
dilemmas? Should you as an engineer 
refuse to explore a particular technol
ogy? I don't think so. We've just dis
cussed applications of the same technol
ogy, some of which were good and 
others evil. Should the good be lost so 
that the evil may not surface? It doesn't 
have to be that way. Besides, in a world 
as large and diverse as ours it is likely 
that other people or other countries will 
explore the technology anyway. Should 
you refuse to implement a particular 
instance of technology? Maybe. Particu
lar instances of technology hint at their 
user's intent. This intent has an associ
ated moral value. Should you consider 
the possible uses and abuses of a 
particular tool? Definitely. Should you 
consider under what circumstances a 
design might fail , and what are the 
consequences? Assuredly. Should you 
consider the consequences of that a 
particular design might succeed? 
Absolutely. 

Although it seems we have elimi
nated many items that may have been 
considered to require ethical judgement, 
the ethical judgement of engineers 
comes into play everyday. The most 
common ethical problems facing 
engineers don't have to do with the 
"morality of the technology;" they have 
to do with design specifications or 
completion. Financial pressures make 
quick development and low cost high 
priorities. A design component with a 
5% tolerance costs x dollars. The same 

--
component with 10% tolerance only 
costs 1/3 as much. Can the second item 
safely and ethically replace the first? 
What if it is in a cheap stereo? How 
about a pacemaker? Now we are getting 
closer to ethics. Ethics are not what you 
force other people to do, but what you 
do. 

Let's consider some other situations. 
You are months behind on the comple
tion date for a critical project. You've 
finished construction on what you 
believe is a good design, but your boss is 
pressuring you to call it done and deliver 
it, even though you haven't finished a 
month's worth of scheduled testing. 
What do you do? What if the future of 
the company depends on the completion 
of this project? What if you job/career is 
on the line? Would your course of action 
change if you believe the rushed design 
was a poor one? 

These are some of the situations you 
will likely face as an engineer. There are 
no set answers. Each situation is 
different. I've been in a similar situation 
and the answer was not easy. If you 
make the wrong decision, you could end 
up on 60 Minutes with your head down 
and your hand on the camera lens. This 
is where real engineering ethics lay. 

Although each situation is unique, 
here are some common guidelines that 
can help you make these difficult 
decisions. 

1) Be truthful. 
2) Be open. 
3) Remember the "golden rule." 
Be truthful. If the choice is between 

truth and deception, choose the truth. 

discovered. Be 
brave enough to 

recognize faults and willing to spearhead 
their correction. If someone asks you to 
be deceptive, it should trigger an alarm 
inside your head. 

Be open. If the choice is between 
revealing and hiding, revealing is often 
the answer. The act of hiding something 
should be a flag that it is not ethical. A 
problem shared is easier to fix. The 
identified problem may not be a problem 
for some applications. It may be critical 
for others. Recognition of the problem 
can save your reputation or that of the 
company. The truth will eventually be 
revealed. If an engineer or company has 
a reputation for revealing all aspects of a 
project they may gain respect in the 
industry. 

Remember the golden rule. "Do 
unto others as you would have them do 
unto you." Or as Lincoln said, "As I 
would not be a slave, neither would I be 
a master." If you would not want to be 
on a plane using the autopilot you 
designed then you should not release it 
without further modification. If you're in 
over your head in sophistication, on 
time, or with money, see guidelines 1 & 
2. Notice that this is called the golden 
rule; not the golden law. Your client may 
require higher tolerances than you 
would be satisfied with or may not need 
a "perfect design" that is too expensive 
to build. Also, don't fall into the com
mon trap of interpreting the golden rule 
to mean "he who has the gold makes the 
rules." Money is not the definition of 
ethical behavior. Exxon has no more 
right to litter than does the average 

See Ethics, page 20 
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1993-94 Engineering society listings 
Society of American Military Engineers 

{SAME) 
President· Daniel S. Vogel (232-2088) 
Vice President: Carl A. Trautman (232-

6477) 
Advisor: Major Gary H. Jackson 
SAME is a student society for engineers 

wishing to pursue a career in the 
Military. 

American Society of Materials {ASM) 
President· Michael D. Smith (552-5415) 
Vice President: Jose A. Escobar (552-

0972) 
Advisor: Dr. William T. Reynolds, Jr. 
ASM is a society that focuses on the 

latest developments and nevvs in the 
field of materials. 

American Institute of Aeronautics and 
Astronautics {AIAA) 

President· Gregory J. Imhof (953-0014) 
Vice President: Eric Stemm (953-0296) 
Advisor: Dr. Fred Lutze 
AIAA arranges programs which include 

speakers, films, and field trips. AIAA 
members also participate in the 
annual national design competition 
sponsered by AIAA and Lockheed, 
placing first and third last year. 

Tau Beta Pi Association 
President: Brian Corn (552-0097) 
Vice President: John Silzka (552-9282) 
Advisors: Dr. James F. Marchman, Dr. 

Robert W. Hendicks, Dr. Curtis H. 
Stern, Dr. William L. Conger 

Tau Beta Pi is the national engineering 
honor society. Activities include a free 
tutoring service, an open house 
program during Engineers' Week, 
graduate school information sessions 
and special events in celebration of ' 
faculty appreciation day. 

Society of Naval Architects and Marine 
Engineers {SNAME) 

President: Mike Perschbacher (951-0350) 
Vice President: Todd Nay 
Advisor: Dr. Wayne Neu 
SNAME is a national professional society 
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dedicated to advancing the art, 
science, and practice of naval archi
tecture and marine engineering. 
Activities include hosting speakers 
and field trips. 

National Society of Professional 
Engineers {NSPE) 

President: Michael Meunier (232-5865) 
Vice President: Tracy Solom (552-6793) 
Advisor: Daniel D. Ludwig 
The NSPE is a forum for dealing with 

the social, ethical, economic, and 
professional dimensions of engineer
ing. It hopes to aid in the understand
ing of what it means to be a profes
sional engineer. 

Biomedical Engineering Society {BMES) 
President: Eric Oberlander (552-8155) 
Vice President: Susan Harp (953-2185) 
Advisor: Dr. Wallace Grant 
BMES is an organization with members 

from many fields that helps to 
provide awareness of biomedical 
engineering. Activities include field 
trips, speakers, and conferences. 

Institute of Industrial Engineers {llE) 
President: Allison O'Connor (552-6236) 
Vice President: Jennifer Frazier (961-

0403) 
Advisor: Dr. Jeffrey Woldstad 
II E is the student society for Industrial 

Engineering students. Activities 
include socials, speakers, and confer
ences. 

American Society of Civil Engineers 
{ASCE) 

President: Erika Lubkowitz (953-0188) 
Vice President: Kacie Corcoran (552-

5647); Cynthia Kapinus (953-2185) 
Advisor: Dr. Al-Qadi 
ASCE is the student society for Civil 

Engineers. Activities include speakers, 
conferences, and projects such as the 
concrete canoe competition. 

Institute of Electrical and Electronics 
Engineers {IEEE) 

President· David C. Lee (953-0681) 

Vice President: James G. Champlain 
(951-8694) 

Advisors: Dr. Kwa-Sur Tam, Dr. William T. 
Baumann 

IEEE is the student society for electrical 
engineers. Activities include design 
projects, speakers, and conferences. 

American lnstitue of Chemical Engi
neers {AIChE) 

President: Mike Boggs (951-0456) 
Vice President: Heather Hollywood (951-

4974) 
Advisor: Dr. David Cox 
The purpose of AICHe is to enhance the 

education of chemical engineering 
students. Activities include plant trips, 
regional conferences, guest speakers, 
a mentorship program, parties, and a 
spring banquet. 

American Society of Safety Engineers 
{ASSE) 

President: Brian R. Sherman (231-6053) 
(W); (951-1418) (H) 

Advisor: Dr. Dennis Price 
ASSE exposes members to safety 

programs, ideas, and methods used 
by industry, government, and product 
development. Activities include 
speakers, industry tours, social events, 
and regional conferences. 

Human Factors and Ergonomics Society 
{HFES) 

President: Mark McMulkin (231-6053) 
Vice President: Mike Snow (231-9091) 
Advisor: Dr. Williges 
HFES studies the design of man

machine interfaces. Activities include 
speakers, industry tours, sports, and 
social events. 

Eta Kappa Nu 
President· Valerie Schoening (552-6329) 
Vice President Eric Knox (953-0296) 
Advisor: Scott Midkiff 
Eta Kappa Nu is the Electrical Engineer

ing honor society. Activities include a 
career forum, a senior electives 
forum, and tutoring. 

Continued on page 20 



AlliedSignal is a $12 billion leading technology 
and manufacturing company specializing in 
component parts and systems for aerospace, 
automotive, chemical, fibers and plastics 
industries. As AlliedSignal strives to maintain 
and expand our leading position in the global 
market, we need strong business people with 
new ideas, solid experience and a desire to be 
part of a cutting-edge management team. 

AlliedSignal would like to take this opportunity 
to thank everyone who took the time to talk 
with us during our visit at Virginia Tech. 
The caliber of the students we met reinforced 
our decision of electing Virginia Tech to be one 
of the twenty universities targeted by AlliedSignal 
to participate in our selection of highly educated 
and well qualified candidates for positions within 
our organization. 
The Virginia Tech students reflect the values of 
AlliedSignal necessary to meet our vision: 

We will be one of the world's premier companies, 
distinctive and successful in everything we do. 

;411iedSignal 
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1993-94 Engineering Society listings 
Continued from page 18 

Omega Chi Epsilon 
President: Frank Haynes (951-0456) 
Vice President: Sean Farmer (552-0679) 
Advisor: Dr. William Conger 
Omega Chi Epsilon is the chemical 

engineering honor society, providing 
services such as tutoring to chemical 
engineering undergraduates. 

National Society of Black Engineers 
(NSBE) 

President: Catrena Parker (552-3593) 
Vice President: Shujuan Littlejohn (232-

1343) 
Advisor: Dr. Bevlee Watford 
The mission of the NSBE is to increase 

the number of culturally responsible 
Black engineers to excel profession
ally. Activities include tutoring, career 
fairs, plant tours, conferences, and a 
pre-college initiative program. 

Society of Automotive Engineers (SAE) 
President: Ron Oliver (953-1693) 
Vice President: Vic Seaber (951-0240) 
Advisor: Kevin Kochersberger 
SAE provides practical design experi

ence through Formula car and Baja 
cart racing competitions. SAE also 
sponsors plant trips and speakers. 

American Society of Mechanical 
Engineers (ASME) 

President: Ryan Vallance (552-1693) 
Vice President: John Maine (552-6787) 
Advisor: Charles F. Reinholtz 
ASME aims to produce more knowl

edgeable and professional mechani
cal engineers by sponsoring industrial, 
academic, and social activities. 

Chi Epsilon 
President: John Siczka (552-9282) 
Vice President: Kathy Chatterton (552-

8736) 
Advisor: Dr. Michael Vorster 
Chi Epsilon is the Civil Engineering 

honor society. Activities include peer 
advising, garduate composite pictures 
and the annual t-shirt contest. 
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Alpha Pi Mu 
President· Diana Christie (232-5096) 
Vice President: Stephen Lutgens (552-

6860); Mark Lewin (953-0337) 
Advisor: R.D. Dryden 
Alpha Pi Mu is the Industrial Engineer

ing honor society. Alpha Pi Mu works 
with faculty and students, sponsoring 
presentations and social activities. 

Ethics 
Continued from page 1 7 

motorist. If someone offers you way 
too much money to design a project, be 
careful. It may be a sign that something 
is not quite right. But don't be afraid of 
money, of itself it is neither good not 
evil, only a tool. 

These are just guidelines. If you are 
facing a moral question where the 
answer is not at all obvious, think of 
these three guidelines. "Be truthful" "Be 
Open" and the "Golden Rule." These 
simple guidelines can help you reach a 
resolution. Find a quiet place where you 
will not be interrupted and listen for a 
small still voice that knows right from 
wrong. A voice that is all too easily 
trampled by all the noises and shouting 
of modern life. Also, consider the 
converse of the guideline. If you make a 
decision/design that you want to hide it 
or lie about, then it may not be the 
ethical thing to do. 

You don't have to answer 
"yes" or "no" 

Consider each alternative. Decisions 
in the real world are seldom "yes" or 
"no." There are an infinite number of 
solutions, some better than others. If 
someone offers you a choice between 
two distasteful options, create a third, 
fourth or fifth option. Restricting 
answers to one of two alternatives is 
usually artificial. Be wary. The decision 

Pi Tau Sigma 
President: Mike Scardina (552-0324) 
Vice President: Dave Schmeil (552-2449) 
Advisor: Dr. Wicks 
Pi Tau Sigma is the Mechanical Engi

neering Honor Society. 

is yours to make; make it well. Your well 
being may depend on it. 

When it gets down to where the 
rubber meets the road, each person must 
decide for himself what is right and what 
is wrong. For some it is a religious 
question. They look for guidance from 
their creator, but it is a personal ques
tion for everyone. Some would say there 
is no right or wrong, "It's all relative." I 
disagree. There is right and there is 
wrong, even if the exact definition varies 
from person to person. Such variances 
do not mean that right and wrong do not 
exist, only that they are hard to define 
sometimes. These differences depend 
upon different experiences each person 
has had, and their understandings of the 
way things are. To say that there is no 
right or wrong is to say that all behaviors 
are acceptable. That may currently be 
politically correct, but it is not morally 
correct. Each person is responsible for 
their behavior and some behaviors are 
not acceptable. At the same time, our 
society tries to persuade us there is no 
Right or Wrong, it is taken aback by the 
crimes of violence and hatred that have 
become all too common. Do what you 
believe; believe what is right. Have the 
courage to support your convictions in 
the face of opposition. And, if you are 
ever unsure; be truthful, be open, and 
remember the golden rule, because the 
world may be depending on you. 



Career Objective: 

Education: 

Affilliations: 

Work Experience: 

~ You'// soon fill in one impor
~, tant blank on your resume: 

your college degree. The next blank to 
fill is even more significant: your work 
expenence. 

Fill in the work experience blank 
w~h a BoozA/len & Hamilton career. 
Few companies can offer more. As 
part of one of the largest and most 

hni 1 d problem solving s 
To utilize my tee ca an aximize my personal . ati·on that will allow me to m orgaruz 
and professional growth. 

hni Insti.tute Blacksburg, VA. . · · · Pi lytec c ' · BS Engineenng, Vrrgnua o 
May 1994. GPA 3.2 

IEEE; NSBE; SWE; NTA 

respected international management 

and technology consulting firms, you'll 

work on leading edge technologies 

w~h engineers and computer scientists 
who are among the best in their field. 
You'll also work w~h a diverse client 

base on some of the most intriguing 
problems of our time - in transporta
tion, environmental protection, health 
care, space, information systems, 

communications, defense, manufacturing, 
and advanced technology. 

Your degree will look good on your 
resume. For a professionally rewarding 
career as well, back ~ up w~h BoozAl/en 

& Hamilton work experience. If inter
ested, contact: Booz·Allen & Hamilton, 
Dept. 5081/DG, 4330 East West 
Highway, Bethesda, MD 208 I 4. 
Equal Opportunity Employer. 

BOOZ·ALLEN & HAMILTON 



"I chose nuclear engineering because it was 

different, challenging. I didn't want to get bored. 

I chose B&W Nuclear Technologies for the same 

reasons. At other places, one person works on a little 

piece of the puzzle without ever seeing the big picture. 

BWNT people are more team oriented and work on 

technical programs that achieve specific goals. 

"They gave me significant work, right away - not a 

lengthy training period followed by limited responsibili

ties. I get to try new things, even go out into the field, 

to broaden my background. There a_re always new 

opportunities, and my achievements have given me 

the confidence - and the independence - to look 

forward to the next challenge." 

The first step in joining the BWNT team is to forward 

your resume to: Program Manager, College Recruiting, 

B&W Nuclear Technologies, P.O. Box 10935, 

Lynchburg, VA 24506-0935; (804) 385-2628. 

An equal opportunity employer, M/F/H/V. 

13UJB&W NUCLEAR 
TECHNOLOGIES 
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