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Why not start your career at 
the world's leading indepen
dent software company? 

Right now, we're looking 
for programmers to develop, 
support and enhance 
systems and network 
management, database and 
applications development 
and business application 
software. Initial training 
involves a dynamic 3 1/2 
month program that will 
immerse you in key industry 

-:'~~technologies and Cl\ s 
. 1;, ;~~<>'>: technology strategy. 

!/1.~ii'. \:.r ... . r·;,';/.y:·;.:.z,:, \ :.• Candidates should 
i /;. : :: h' !\ ! '\\ \ 
'\ / ',: • !\ \'-..'-\>:-; have both an 
'{\ \\\ \\\\~t\~k> ': . 

J+.>,,\\iX\ educational and a 
, .... --···~3;:" ' ' ::.:;:.t:<'" · practical knowledge 

~~7'· of C, C++, UNIX, 

MS-DOS/Windows 
and networking 
technologies. 

Benefits include 

compensation packages, 
including 401 (k) and profit 
sharing, company-paid 
health and dental coverage, 
corporate fitness centers and 
tuition reimbursement. 
Ability to relocate is a must. 

Call us today and find out 
why CA is rated one of 
Computerworld 's 
best places 
to work! 2Q:, 

OMPUTER• 
SSOOATES 

Software superior by design . 

For immediate consideration, 
please write, call or 

send your resume today. 

Computer Associates 
One Computer Associates Plaza 

Islandia, NY 11788-7000 
Tel: 1-80~3788 
Fax: 516-342·5737 

Email: resumes-usaRS@cai.com 

http:/ /www.cai.com 

Or Contact Your 
Career Development Center 

Associates 
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released in the cell. If you 
don't have the contribution of 
the animal that you are trying 
to clone, you don't have that 
contribution to the cell make

cloning would facilitate trans
genic research. Currently, 
Velander is working with 
transgenic pigs. 
"Our point of view is that it is 

up, then perhaps 
there's a deficiency 
there that would be 
important in certain 
cases," Velander 
said, "Though in 
most cases, if it is a 
good, healthy ani
mal, you'll probably 
do all right. But to 
say that it is an exact 
blueprint in every 
respect is just not 

I But to say that 
it is an exact 
blueprint in 

every respect 
is just not true. 

true." 
In a news release from the 
Roslin Institute, Dr. Ian 
Wilmut, leader of the research 
team, stated that the new 
nuclear transfer technology 
would make activities, like 
producing transgenic animals, 
cheaper. PPL, one of the spon
soring agencies for the 
research, is already heavily 
involved in trangenic research, 
using these animals to produce 
human proteins in their milk 
for medical use. 
A branch of PPL is located in 
Blacksburg to take advantage 
of the work done in transgen
ics at Tech. Velander disagrees 
with Wilmut's assessment that 

very easy to propagate the 
gene just by breeding the pigs. 
And, as far as we can tell, we 
get the same protein produc
tion in the outbred pigs who 
have the transgene. Fifty per
cent of the offspring have the 
transgene, and those fifty per
cent produce [the human pro
tein] just fine," Velander said. 
Compare this fifty percent 
success rate with the fact that 
of over two hundred ova that 
went through nuclear transfer, 
only Dolly matured into a 
viable embryo. Velander con
cluded, "I think that it 's not 
very useful as a technology for 
the transgenic, therapeutic pro-

tein production industry. I 
don ' t think it's very useful at 
all." 
There is another problem with 
producing herds of identical 
transgenic animals for the pur
pose of therapeutic medicines. 
"So you have one thousand 
identical animals, with identi
cal disease resistance. You are 
putting them at risk, all of 
them, to be struck down by a 
single microorganism, whether 
it be a virus or a bacteria," 
maintained Velander. "If they 
happen to be susceptible to 
one particular type of strain of 
microorganism, then all those 
animals will be eliminated. 
One of the things that the 

that it might someday be pos
sible to clone human beings 
from our own genetic materi
al." 
Scientists worldwide have 
denounced this possibility as 
contrary to all scientific ethics. 
"As far as I know, nothing is 
going on in government-fund
ed research," stated the 
President, "In the meantime, I 
am taking further steps to pre
vent human cloning ... 
Effective immediately, no fed
eral agency may support, fund, 
or undertake such activity .. . [In 
the private sector] I'm asking 
for a voluntary moratorium on 
the cloning of human beings 
until our Bioethics Advisory 
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Cloning Genes: Two identical cloned cow ova 

FDA says is that you must be 
able to make these pharmaceu

ticals forever, because 
people become depen
dent on them. So, there 
is something counter
productive about mak
ing identical clones 
when you start talking 
about disease resis
tance." 

Commission and our entire 
nation have had a real chance 
to understand and debate the 
profound ethical implications 
of the latest advances." 
Similarly, the Vatican has 
called for a ban on cloning 
humans. The Bioethics 
Advisory Commission is 
scheduled to report some time 
in May. 

Mulder speaks to cloned children in an episode of X-Files. 

The reality of cloning 
has sparked controver
sy over what will be 
cloned next, or, more 
specifically, who. In a 
White House press 
release President 
Clinton addressed a 
common fear, "This 
new discovery raises 
the troubling prospect 

After moving out of the media 
glow and into the light of 
rational science, the sheep 
cloning experiment takes on a 
different significance. "What 
was phenomenal about this 
discovery is not that it's a 
technology, it has a very low 
yield of success right now," 
argues Velander. "It was previ
ously thought that all the con-
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trol over that totally differenti
ated cell, in this case it was a 
mammary tissue cell and the 
control that forces it to contin
ue to be a mammary cell , that 
that was irreversible once that 
was established. [This experi
ment] tells us something very, 
very profound about what 
makes an embryonic cell an 
embryonic cell, and what 
makes a totally differentiated 
cell, a cell that has already 
gone to its end differentiation. 
It tell s us very much about the 
differences about those two 
states of cellular being." Now, 
it seems that nuclear DNA is 
controlled through its cellular 
environment. It is the chemical 
composition, especially the 
proteins of the cell, that con
trol what the cell will be, 
rather than some fu nction of 
the DNA itself. 
Essentially, the DNA acts in a 
feedback loop. The genes, 
themselves, give the instruc
tions for the production of 
proteins. When enough protein 
has been produced those genes 
turn off. If there is an insuffi
cient amount of a certain pro~ 
tein, as there would be in an 
embryo, the gene reactivates 
and causes the protein to be 
produced again. 
Velander commented, "That's 
something very profound. 
That's something they didn't 

Do I know you? 

think could happen. They 
thought there was something 
irreversibly changed about the 
DNA ... basically before this 
time we thought that DNA, 
once it had existed in the envi
ronment of a mature cell, 
could never go back to giving 
new instructions, to make 
embryonic development hap
pen again." 
With the announcement that 
cloning was a reality, another 
barrier between science and 
fiction was toppled. 
Dolly is a benchmark for 
genetics and bioethics alike. 
With scientific fact and specu
lative fiction running on such 
parallel paths, it is interesting 
to look at the simi larities 
between Dolly and her fiction
al dinosaur cousins. Both were 
constructed from the DNA of 
a preexisting animal. Both 
were combined with an unfer
tilized egg and persuaded to 
grow. And both prompted 
those involved in the research 
to question the morality of 
playing God. But, with Dolly, 
the scientists did not have to 
worry about being eaten by 
their creation . Wi th all that in 
mind, someday it may be pos
sible to watch the dinosaurs 
eating the sheep in the fields 
near campus. If that happens, 
ignore the sheep. The 
dinosaurs are the clones. 1111 

Cloning: Baaad Idea? 
Transgenic animals are 

genetically engineered ani
mals that have a foreign 
gene added to the natural 
DNA structure of their 
cells. Adding specific for
eign gene sequences can 
cause the transgenic ani
mal to produce specific 
proteins as a part of its 
normal cellular activities. A 
recent development allows 
the animal to produce the 
desired protein in its milk, 
enabling breeders to har
vest the protein continu
ously and in greater quan
tities than before. 

Transgenic research at 
Virginia Tech is conducted 
jointly by Francis 
Gwazdauskas of the 
Department of Dairy 
Science, James Knight of 
the Department of Animal 
and Poultry Sciences, and 
William Velander of the 
Department of Chemical 
Engineering, in collabora
tion with scientists from 

the American Red Cross. 
At Tech, pigs have been 
engineered to produce 
human protein C in their 
milk. Pigs were selected 
because of their large litter 
size and previous success 
in using pig based medi
cines. Pig insulin has been 
used for years in the treat
ment of diabetics. Pigs 
also are less likely to pass 
on diseases than cows or 
sheep. 

"This whole idea of 
using transgenic livestock 
will hopefully make these 
[human proteins] available 
specifically disease free in 
huge quantities and at a 
reasonable cost," Velander 
said, "Not to say that the 
animals can't have dis
eases, but there won't be 
diseases like Hep[atitis]-B, 
Hep[atitis]-C,[or] HIV." The 
current method for extract
ing human proteins from 
human blood plasma has 
no such claim. 
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BY MITCHELL GRAF 

T ired of that winter 
gut? Need to lose a 
few pounds? Well, 

now there is a new drug that 
can solve all of your problems. 
Ask for it by its nickname-Fen 
Phen-at your local physician. 
You don ' t have to do anything 
except watch the pounds drop 
off. That sounds easy enough, 
and is probably too good to be 
true. That's the problem with 
this new drug that's the latest 
craze, it's too easy. Everyone 
knows that if it sounds too 
easy, there's probably a some 
kind of catch. Well your intu
ition is right. • 

Fen Phen", technically 
referred to as fenflurarnine 
phenterrnine is a drug that 
reduces a patient's urge to 
binge, while speeding up his or 
her metabolism. This combina
tion of effects in tum can 
cause a dramatic weight loss 
over a short period of time. 
The drug does have some 
minor side effects and one 
major one, very high blood 
pressure. Dolores Tiongco, 
M.D. the staff physchiatrist at 
Henderson Hall said "It is 
worth the risk for an obese 
person to take the drug, 
because of the unhealthy state 
that person is already in." 
However, she doesn 't recom
mend the drug for individuals 
who aren't obese. 

Doesn't sound so bad does 
it? So far only one person out 
of a sample group has kept off 
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the weight they lost. Others 
gain the weight back and 
more. "The reason for this is 
their lifestyle," said Dr. 
Tiongco. Once patients are to take it, a dramatic change person may have eaten that 
through taking the drug they must occur in their lifestyle if day. Ask yourself, how many 
go back to their regular that individual desires to keep times do you drink in a week, 
lifestyle. They eat just like the lost pounds from corning and how much? You may need 
they always have, but without back on. a calculator to add up those 
the drug to speed up the You may be asking yourself, calories. 
metabolism, the individuals "I'm in college and I'm afraid Let's say you don't drink, 
gain the weight back. to gain that freshmen 15, what and you are still concerned 

Even though there are risks, should I do?" about you're weight. How 
individuals who aren't over- Dr. Tiongco would say lay much do you exercise? If you 
weight are still taking the drug. off the beer. said, "I walk to class every-
The attraction is how easily the It 's the major factor in day," or "I ride my bike occa-
weight can be lost. Some peo- weight gain for students." On sionally to the 7-11 ," you may 
pie who feel that they don ' t average, a regular 12 ounce be fooling yourself. 
have time to exercise are will- beer has 150 calories. Many That's not good enough," 
ing to take the drug because of students may consume 5 or 6, said Dr. Tiongco. That kind of 
their busy life. Sure the drug perhaps more. That's almost a activity is normal, and is not 
works for it's designated time thousand calories in one night, considered exercise. To lose 
of six months, according to Dr. on top of all the other food the weight, an individual must 
Tiongco, but what happens r-~~~~~~~~~~~~~~~~ 

after that? The busy college 
student or careerist gains the 
weight right back, and then 
wonders what went wrong 
with the drug. 

Another problem that has 
been seen with the drug has 
been it's use. The Fen Phen 
program is supposed to last 
over a six month period, with 
certain levels of concentration 
according to the patients 
weight. If the concentrations 
are too high or a patient keeps 
on taking the drug after six 
months, there can be serious 
health problems. Simply, Fen 
Phen shouldn't be toyed with. 

For those people who need 



engage in aerobic exercise for 
at least an hour. If you don ' t 
like to jog or go to the gym, 
find a sport that does appeal to 
you. 

That's not all, watching 
what we eat is also big deal. 

We all are prone to eating 
junk food. That's okay as long 
as it's not everyday. It may be 
especially hard for on-campus 
students to watch what they 
eat. Dorm students are without 
the luxury of a kitchen and are 
at the mercy of the dining 
halls, late night pizza deliver
ies, or any one of the fast food 
restaurants in the area. One 
issue Dr. Tiangco addresses is 
diet drinks. A diet drink has 1 
calorie or less and no nutrition
al value; it's all chemicals. 
People think they're eating 
right when they drink diet 
soda, but then they eat more. 
"Water is the best drink a per
son can have," said Dr. 
Tiangco. It 's good for you and 
it won 't cause weight gain. 

"Lifestyle change is the 
safest way to lose weight. As 
long as it's done correctly," 
said Dr. Tiangco. Starving 
yourself is neither safe nor 
healthy, she said. Proper 
weight loss is a combination of 
eating the right foods and exer
cise. "An individual should 
see a pound or two a week 
being lost. That's normal," said 
Dr. Tiongco,"anything more 
than that isn ' t good for the 
body." 

Who's got time to exercise 
an hour or more a day? This 
writer can sympathize with 
that. Who feels like working 
out when you've got three tests 
this week? From my own 
experience, no matter how 
hard the work is, exercise will 
actually improve the way you 
study and feel everyday. 

Dr. Tiangco states, "exercise 
improves the self esteem." 
Even without noticeable differ
ences, a regular workout 
improves the way we feel 

about ourselves. 
Sounds hard? No one said 

weight loss would be easy. 
Even though weight loss with 
Fen Phen may be convenient, 
the lifestyle change after the 
six months can be very diffi
cult to manage. This is why 
most people who take the drug 
gain the weight back, said Dr. 
Tiangco. They get lulled into 
believing that it's an easy 

route. In a few months, a per
son seriously following her or 
another doctor's guidelines 
will become accustomed to 
including a daily jog or lifting 
weights at the gym. The indi
vidual will lose the desired 
pounds and keep them off. 

Dr. Tiangco added, "The 
importance shouldn't be held 
on weight, but perception." 

So if you feel you need to 

lose a few pounds, or even a 
hundred pounds, think careful
ly about which means you 
choose, whether it be Fen 
Phen, Weight Watchers, or just 
old fashioned exercise. In the 
long run the easiest way may 
end up being the hardest on 
your body. You should also 
consult a doctor to help decide 
the best way for you to lose 
weight. If.I 

M A G N E T H P 0 T 

the first to try the unknown ... to venture out. And you qu ickly 

learned the satisfaction that comes with meeting new experiences and 

accomplishing your goals. Now, you know more. You arc bigger And Your Sense Of 
Adventure Is Still 
Paying Off. 

so are your dreams. 

If you are a highly-motivated , success-oriented individual, 
you may have a bright future ahead of you with 
Bell Atlantic Network Operations. one of the most innovative . 
full-service environments in communit ations. 

Heres what else it takes: 

• A Bachelor's degree in Engineering, Computer Science. Telecommunications . 
OJ Management Information Systems, Decision Sciences or Business Management . 
::> and an exemplary GPA 

•.-4 • Demonstrated leadership skills as well as the ability to lead in a team em~ronment 
+.> • An interest in working in the Washington DC metropolitan area . Pittsburgh. 
U Philadelphia or New Jersey 

l'O In this dynamic environment , you'll enjoy the full support of an organi zation 
t... that will allow you to go as far as your talents will take you. If your qualifications 
OJ match or exceed our requirements , please send current resume to: 

+.) Bell Atlantic, Attn: Human Resources - VT597, 13100 Columbia Pike, 
C A-3-1 , Silver Spring, MD, 20904, fax: (301) 989-7968. 

H Bell Atlantic is an Affirmative Action/Equal Opportunity Employer. 

Visi t our Hom< Page on the Internet at http:llwww.bell-atl .w ml 

@Bell Atlantic 
TI-IE HFA~ OF COMMUNICATION• 
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LOTITI 
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. 

email: mlshmish@bev.net 

204 Draper Rd. 
Downtown Blacksburg 

552-1020 

KOLLMORGEN 
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 BUILT ON 

TEAMWORK AND A STRONG TECHNOLOGICAL BASE. 

Continuing the Hokie Tradition 
Vilgillia Civil Engineering Positions 

'Tech Currently Available 

Campbell & Paris Engineers 

4215 Lafayette Center Drive, Suite 2- Chantilly, Virginia 20151 -1209 
l-800-443-6429 - fax (703) 802-0181 

ENGINEERS' FORUM • 8 

Bluef'.&.\ 
Rldg~~tdoors 

ENGINEERING FOR 

THE ASCENT OF MAN 
211 Draper Rd. 
Blacklburg, VA 24060 
(703) 552-9012 

Experience 
The Latest ... 

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

CADKEYE/7 
I'm using CADKEY® in school and think 
it's a great program. I'm al ready making 
3D parts. It's so easy! 

Stephen W Ford, Studem 

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

Roben S. Ward, 1', T.E. Instructor 
Reading Memorial H.S., MA 

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

Call Today 
800-338-2238 

'if~~ 
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. 
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Barton Wins the Torgersen 
Leadership Scholarship 

BY CHRIS PRIMAVERA 

W hen a student 
leaves Virginja 
Tech, he leaves 

with a degree which will aid 
him in obtaining a job in his 
chosen field. But what can set 
one student apart from the rest? 
There must be some trait or 
underlying quality that distin
guishes one graduate from 
another. Clearly, the ability to 
be an effective leader is a skill 
and talent that any person may 

Tech president, Dr. Paul E. 
Torgersen. The SEC raised 
$20,000 for the scholarship 
fund through donations from 
companies and alumfil. 
Recipients of the scholarsmp 
are selected by the Awards & 
Seminars committee of the 
SEC. The applicants go 
through an application process 
including a written form, essay, 
and interview. The committee 
members look to the applicants 

ship has a minimum QCA 
requirement, Barton surpasses 
this, sporting an astounding 
3.86 QCA. He excels academ
ically as a member of Eta 
Kappa Nu, Tau Beta Pi, and 
Golden Key honor societies. 
He has been an officer in 
IEEE, the Institute of Electrical 
and Electronics Engineers, and 
has been the overall leader for 
the Autonomous Vemcle 
Design Project. Barton speaks 

fervently and 
proudly of hjs 
commitments 
and acmeve
ments. He 
strives for excel
lence in every 
project he 
undertakes. 

attempts to find things for him 
to do that will satisfy his needs 
as well as aid the group. He 
looks to his group members for 
support and opinions toward a 
collective idea, yet he has no 
problem taking control of a sit
uation. 

Barton remains an active 
member of the community 
through hi s many undertakings 
as a volunteer. He tutors 
through Eta Kappa Nu and Tau 
Beta Pi. He volunteered at the 
Special Olympics in 
Blacksburg, Virginia, and also 
as a cook for the Salvation 
Army. Barton also remembers 
whole heartedly an informal 
"jam session" with a friend , 
which became a charity concert 
for a child in a coma who was 
a victim of a random, violent 
attack. Barton is very proud of 
the money thjs concert raised. 

~ l.!=~===============~="'!',=:==~===================================!J 

As impressive 
as thj s candidate 
sounds on paper, 
he is even more 
inspiring in per
son. He has 
exceptional 
communkation 
skills, coupled 
with a charis
matic wit and 
charm. He 
speaks with 

Jeff Barton is truly an inter
esting individual. He plans to 
attend graduate school follow
ing his graduation from 
Virginia Tech in May of 1998. 
He hopes to land a job in the 
electrical engineering field 
which has given him so much 
gratification. " I love the elec
trical engineering field and the 
people in it. I enjoy it and feel 
that I'm good at it," states 
Barton, whose aggressive out
look will carry him into much 
success in ms career. Barton 
also attributes much of his con
fidence to his experiences with 
hands-on projects such as the 
Autonomous Vemcle. The 
SEC congratulates Barton on 
his acmevements and wishes 
him the best of luck in his 
future endeavors . Ill 

Jeffrey Barton gives his acceptance speech 

possess. The presence of such 
a proficiency is to be com
mended and rewarded. How 
better to do it than with the 
Togersen Leadersmp 
Scholarsmp? 

In 1985, the Student 
Engineers' Council established 
a scholarshjp in honor of the 
College of Engineering's for
mer dean and current Virginia 

to show them examples of their 
style of leadership. Each year, 
the committee strives to find a 
student that embodies leader
ship at Virginja Tech. Thjs 
year, that person is Jeffrey 
David Barton. 

Barton is a junior in the 
Electrical Engineering 
Department from Herndon, 
Virginia. Although the scholar-

enthusiasm and 
motivation that 

he passes on to those he leads . 
He attempts to instill ms drive 
in others. While Barton admits 
that it is sometimes difficult to 
convince others to become 
excited about a project, he tries 
to " ... take the responsibility 
that everythlng will work out." 
If he feels that one group mem
ber is losing the vivacity need
ed to continue on a project, he 
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U pon the discontinua
tion of the RX-7 
after 18 years of • 

great success followed by a 
slow decline of sales in recent 
years, Mazda introduces its 
next true sports car creation. 

Labeled the RX-01 , the 
name is close enough for some 
to simply consider it the next 
RX-7. However, far more dis
tinguishing is the more impor
tant attribute the RX-01 inher
its: the rotary engine. The RX-
7 has been the only production 
car available in the US in the 
past two decades with a rotary 
engine. Before then, Mazda 
employed the engine in such 
cars as the Cosmo, RX-1 , RX-
2, and even in some truck 
models during the 1970s. 
When new emission standards 
were passed in the late 1970s, 
the rotary engine was deeply 
impaired because its emissions 
were already more polluting 
than the conventional piston 
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engine. Mazda decided to put 
the rotary engine on a final 
trial, in a new car which 
would be known for its dis
tinct engine above all else. 
Hence, the RX-7 was born. 

Designs for the rotary 
engine were proposed as early 
as 1588, though it took the 
development of the Otto cycle 
engine in 1876 and the advent 
of the automobile in 1896 to 
set the stage for a proper 
Rotary Combustion Engine. 
Other early designs were made 
by Huygens in 1673 and also 
by Kepler. James Watt made a 
rotary piston steam engine in 
1759. The RCE is not to be 
confused with rotary aircraft 
engines which are piston 
cylinders arranged in a circle. 

The extraordinary contrast 
of the piston engine compared 
to the RCE is that a piston 
engine moves back and forth 
in linear motion, losing valu
able power to friction in the 

Rx~o 1 

process of con
verting linear 
motion into 
rotary motion 

needed to ultimately 
turn the driveshaft. 
The rotary engine is 
simply composed of 
two rotors which spin 
inside an epitrochoid 
curve. ARCE is more 
lightweight and com
pact, is smooth due to 
no reciprocating 
motion, has an extend
ed power stroke rota-

tion of the output shaft (270 
degrees compared to the 180 
degrees of a piston), and has 
fewer moving parts-no 
valves, crankshafts, connect
ing rods, cams, or timing 
chains. Intake and exhaust 
timing are accomplished 
directly by the motion of the 
rotor. A flat torque curve is 
created due to the lack of 
valves and cooler combustion 
means fewer oxides of nitro
gen. Today's catalytic convert
ers negate this advantage. 
Also, separation of the com
bustion region from the intake 
region provides possibility for 
the use of hydrogen fuel. 

On the other hand, the high 
surface to volume ratio in the 
combustion chamber is less 
thermodynamically efficient. 
The long and narrow chamber 
makes for long flame travel, 
but this is countered by the 
two spark plugs needed for 
each rotor. Additionally, there 

is higher fuel consumption, 
which accounts for why the 
engine can be successful in a 
sports car like the RX-7, a 
market where fuel consump
tion is less of an issue. 

The rotary engine used in 
the 1979 RX-7 was a mere 
1146 cc (1.1 litre) and pro
duced about 100 horsepower, 
honorable for an engine that 
size even today. Despite some 
public distrust in the rotary 
engine (rotary engines built by 
previous car manufacturers 
lasted less than 20,000 miles), 
Mazda immediately experi
enced immense success upon 
the production of the RX-7, 
competing closely in sales of 
the classic Datsun 280ZX. 

In 1984, Mazda reintro
duced the 13B fuel-injected 
rotary engine as an option for 
the RX-7 GSL-SE. Much of 
the decision was due to the 
lack of power the rotary 
engine had compared to six 
cylinder engines implemented 
in other cars in its class like 
the 280ZX, Toyota Celica 
Supra, and Mitsubishi 
Conquest. The 13B was 
revised somewhat over the 
1978 version used in the RX-
4, with 135 hp due to 
Dynamic Effect Intake, six 
port induction (2 by 3), and 
electronic fuel injection. In 
Japan, there was also the 
introduction of a turbocharged 
12A engine. Power steering 
was also offered for the first 
time. 

• 
• 



Rotary Revolution 

In 1986, the RX-7 began a 
new generation for the first 
time, accompanied by an 
increase in size of about 450 
lb with larger wheels and tires . 
The 13B became standard, and 
power was increased to 146 
horsepower while the intro
duction of turbo as an option 
increased power to 182. At 
that point, the normally aspi
rated 13B made the equivalent 
of 112 hp per litre. 

Horsepower per litre is a 
growing method used to mea
sure an engine's performance 
in terms of how much power it 
can produce for its size. The 
highest amount of output per • 
litre of any production car sold 
in America today is the Acura 
Integra GS Type R, with a 1.8 
litre engine producing 195 
horsepower, equivalent to 108 
hp per litre. In 1989 the RX-7 

assumed a slight facelift, with 
round tail lights. The l 3B 
increased power to 160 nor
mally aspirated, and 200 with 
turbo. 

The last generation RX-7 
appeared in 1993, after the 
unsold 1991 's were sold as 
1992's. Mazda saved the best 
for last with this one, earning 
the RX-7 the distinction as 
being one of the few true 
sports cars available. It was 
featherweight at 2900 lb and 
255 hp out of a standard twin 
turbocharged 13B engine, 

making it one of the fastest 
production cars in the US. 
However, the base price was 
raised close to $35,000 which 
was partly accountable for the 
drastic dropoff in sales. In 
1995, Mazda decided to end 
production and sell any 
remaining 1995 models the 
following year. 

Such is the prelude of the 
RX-01 , Mazda's next creation 
of how a true sports car should 
look, feel, and most important
ly, perform. Even though it is 
2.2 inches shorter than the 

RX-7, it offers 2+2 
seating, more trunk 
room and 2.8 inch
es more front crush 
space, due largely 
in part to its com
pact new rotary 
design. Based on 
the revered 13B, 
the new multi-side
port rotary engine 
relocates the 
exhaust ports from 
the rotor housing to 
the side housing. 
The side exhaust 
ports can be timed 

to close earlier than the 
peripheral port which in tum 
allows the intake ports to 
accommodate better air flow. 
Oil lubrication is changed to 
dry sump type to aid in the 
reduction of size. 

The engine now sits eight 
inches farther back and over 
two inches lower in the car 
than the 13B was in the RX-7. 
This in addition to locating the 
battery and fuel tank within 
the wheelbase means an 
extremely low polar moment 
of inertia, about 30 percent 
lower than the already agile 
RX-7, according to Mazda. 
Amazingly, the base price is 
estimated at $30,000, about 
$8,000 Jess than that of the 
last generation RX-7. The 
weight has also dropped about 
400 pounds, totaling 2425. 
Most amazing, however, is the 
power output that this wonder
ment produces-225 horse
power out of what is still a 
mere 1.3 litre displacement. 
That is the equivalent of 173 
hp per litre. Honda, Toyota, 
Nissan, Ferrari and Porsche: 
be on the lookout! Ill 

Multl-slcleport rotary engine (MSP-RE) ~~Octolaer 1995 I I~ ...... Photos courtesy of MAZDA 
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R A Y 

BY 

EASTERLING 

A s you read this arti
cle, Earth and its lat
est stellar visitor, 

comet Hale-Bopp, will be 
bidding one another a fond 
adieu. 

For a comet which only 
visits this part of the solar 
system every few thousand 
years, it certainly has stirred 
up its share of people. The 
frozen ball of ice, dust, and 
gas has gained the attention 
not only of astronomers and 
astrophysicists, but also the 
attention of other elements of 
society. 

At 25 miles wide-twice 
that of comet Halley- and 
with a 50 million-mile-long 
tail, it has provided quite a • 
show for anyone glancing up 
into the night sky. 

For scientists, Hale-Bopp's 
appearance has been a great 
chance to study not only 
comet structure, but also to 
glimpse back in time. 

"By figuring out what ices 
are in a comet nucleus, we 
hope to get insight into the 
physical and chemical condi
tions at the time of the forma
tion of the solar system 4.6 
billion years ago," said 
Harold Weaver, an astro
physicist at John Hopkins 
University who specializes in 
comets. 

As the comet travels 
through space, the sun causes 
portions of the comet to melt 
off. This creates the tail of the 
comet. By examining these 
clouds of gas as they stream 
off, scientists are able to 
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determine the chemical com
position of the comet. 

"We have never had the 
chance to examine a comet in 
this much detail, over this 
large a range of distance from 
the sun," Weaver said in a 
USA Today interview. 
"We've found that the surface 
of Hale-Bopp is an extremely 
violent place, with vents 
opening up as they are 
exposed to sunlight for the 
first time." 

Scientists have surmised 
that 80 percent of Hale-Bopp 
is water, with carbon dioxide 
and carbon monoxide com
prising significant portions as 
well . 

"Most of what we're seeing 
is water ice, but there are also 
plenty of hydrocarbons and 
organic molecules that you 
would need for the genesis of 
life," Weaver said. 

Never before have such 
sophisticated astronomical 
devices gotten such a good 
look at a passing comet. 
Scientists are particularly 
interested in the composition 
of comets due to the fact that 
they spend most of their time 
in the deep, frozen recesses of 
space far from the sun. Due 
to this, they may still be com
posed of the same unchanged 
matter from which the sun 
and planets were comprised. 
Comets could give scientists 
clues to the stellar building 
blocks of the solar system 

Hale-Bopp, which last 
passed by Earth in 2213 B.C. 
will be visible again in the 

night sky in around 4300 
A.O. Comet Hale-Bopp 
passed within the gravitation
al influence of Jupiter during 
its latest trek to perihelion., 
thus changing the orbit and 
reducing the time to its next 
visit by nearly 50 percent. 

Hale-Bopp also exhibited 
clear and dramatic two-tail 
structure. The ion tail, com
posed of ion gases, is blue 
and points away from the sun . 
The dust tail is white or yel
low and points away from the 
axis of trajectory. 

Hale-Bopp has not been 
without a certain measure of 
controversy, however. 
Authorities think 39 members 
of the Heaven's Gate group 
believed a space ship was 
traveling in the shadow of the 
comet and apparently took 
their own lives in order to 
board the ship. 

"Hale-Bopp's approach is 
the 'marker ' we 've been wait
ing for," the group 's internet 
site reads. "We fully desire, 
expect and look forward to 
boarding a spacecraft from 
the Next Level very soon." 

Other conspiracy theories 
regarding the comet and the 
end of the millennium 
abound. 

Regardless, the comet 
should, by most accounts, be 
taken for what it is: an oppor
tunity to study an uncommon 
visitor in our stellar neighbor
hood. 

After all, it will be 2300 
years before we get the 
chance to do so again. lli 



Students Se{ect Sarin 
BY CHRIS PRIMAVERA 

"<Tfie focus of edu
cation is to teacfi 
tfiose wfio need 
fiefp and not to 

[eave anyone 
6efiind." 

T he Engineering 
Sporn Award honors 
an undergraduate 

professor for excellence in 
engineering undergraduate 
instruction. The award is 
given in memory of Dr. and 
Mrs. Philip J. Sporn. Dr. 
Sporn was president and chief 
executive of the American 
Electric Power Company. 
Each year, nominations are 
received from undergraduate 
students in the College of 
Engineering. The recipient is 
chosen by the General 
Assembly of the Student 
Engineers' Council based on 
these written nominations and 
on an oral presentation by the 

ominator. 
This year, the SEC was 

bombarded with nominations, 
each one singing the praises 
of an excellent professor. 
From these one professor 
managed to stand out as a 
caring, enthusiastic, and moti
~ating teacher that exists to 
serve and instruct his students 
to the best of his and their 
abilities. That professor is 

r. Subhash Sarin . 

Dr. Sarin is a professor in 
the Industrial Systems 
Engineering Department. 
Born in India, he came to the 
United States and did his 
master's work at Kansas 

Dynamic Programs, 
Sequencing and Scheduling, 
and Optimization I & II. For 
each of these courses, one is 
sure to find an array of excit
ed students who would not 
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Dr. Subhash Sarin: Sporn Award Recipient 

State, following with his PhD 
at North Carolina State 
University. Luckily for us, he 
came to Virginia Tech in 
1983 and has taught here ever 
since. 

He currently teaches 
Production, Planning & 
Control, Operations Research, 

pass up the chance to tell of 
what an incredibly wonderful 
professor Dr. Sarin is. 

Erdella Wilson was Dr. 
Sarin's student in his 
Operations Research I & II 
classes. She saw first hand 
how Dr. Sarin, " ... explains the 
material extremely well to the 

point where the book may 
have confused you." Wilson 
highlights Sarin fairness in 
assigning grades and his 
promptness in returning 
assignments. Sarin is atten
tive and helpful, his primary 
concern being that his stu
dents fully understand what 
he has taught. Wilson states, 
"he would never say, 'I only 
have five minutes, come back 
another time.' " He will 
stay with you and guide you 
through your misunderstand
ing, step by step. 

Dr. Sarin expresses a sin
cere love of teaching and has 
a fervent devotion to his stu
dents. He realizes that every
one will not always under
stand and states, "The focus 
of education is to teach those 
who need help and not to 
leave an;yone behind." e 
strives to challenge the gi(ted 
while keeping the struggling 
students up to speed. Sarin 
philosophizes, " There is no 
middle, top, or bottom of the 
class, but everybody." 

Dr. Sarin is happily mar
ried to his wife Veena and has 
two children. As busy as this 
dutiful professor is, he admits 
that " taking care of the kids" 
keeps him busiest. However, 
in his little spare time, he 
enjoys tennis, racquetball, 
reading and listening to 
music. Dr. Sarin is a definite 
example of how reaching out 
to his students can create a 
great impact. He has been 
rightfully honored as this 
year's Sporn Award 
Recipient. llit 

...___~~~~~~~~~~~~~~~~~~~~~~~ 
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BY KEVIN KRoHA 

PHOTOS COURTESY OF THE HEV TEAM 

I magine a car that acceler
at~s as fast as safety per
nuts, uses no energy at 

idle, handles like no passenger 
car in history, responds intelli
gently to slick roads, sand, and 
hydroplaning, never needs an oil 
change, tunes itself, refuels auto
matically while you sleep, shop, 
or work, and lasts decades with
out costly repair. This car does 
not exist, but as electric vehicle 
technology advances in the 
coming years, it may very well 
be your child's first car. 

Acceleration: 
The acceleration of any pas

senger vehicle is limited by the 
ability of the drive system to 
deliver power to the wheels. 
Due to the mechanical nature of 
power delivery in conventional 
cars, optimizing for greater • 
acceleration requires a trade-off 
in overall engine performance. 
This usually means compromis
ing the already poor efficiency of 
the internal combustion engine. 

With electric motors that 
experience maximum torque at 
low speed, the acceleration of 
electric vehicles is limited 
instead by the rate at which 
power can be extracted from the 
battery. Today's lightweight EVs 
already accelerate on par with 
ICEVs; General Motor's EVl 
(the only production EV avail
able for public leasing at this 
time) accelerates from 0-60 
miles per hour in less than nine 
seconds. 

Limitations on the power den
sity of today's chemical batteries 
expose enormous unrealized 
potential. Engineers and scien
tists are actively researching 
ways of replacing and augment-
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ing chemical batteries to deliver 
energy faster, unleashing the true 
accelerating power of electric 
motors. 

Simply throwing a capacitor 
in series with the battery will 
increase the power density of the 
energy storage system, but off
the-shelf capacitors leave much 
to be desired. Besides having a 
voltage that varies widely with 

HEV's "Animul" 

state-of-charge, the energy densi
ties of conventional capacitors 
are so low that they are practical
ly useless for automotive appli
cations. 'Ultra-Capacitor' 
research is underway and taken 
quite seriously by at least one 
unnamed international auto
maker, who has entered into a 
$4.5 million research agreement 
San Diego-based capacitor 
developer Maxwell 
Technologies, Inc. 

Capacitors aren't the only way 
of avoiding the 'chemical reac
tion rate' restriction of electro
chemical batteries. By storing 
energy in the form of a rotating 
disk (in vacuum on magnetic 
bearings), and extracting that 
energy with a 96% efficient 
motor/generator, US Flywheel 

I 
IT s 

Systems is currently testing a 
first generation EV "electro
mechanical battery" capable of 
energy and power densities that 
leapfrog chemical batteries. 

If the EV l 's PbA batteries 
were replaced with an equal 
weight of USFS flywheels, the 
EV l 's power would jump from 
just over one hundred to over six 
hundred horsepower. This is not 

theoretical. 
Though it may be 
many years before 
practical and inex
pensive flywheels 
or ultra-capacitors 
reach the market, 
the technology 
itself has been 
proven in the lab. 

A car with com
puter-controlled 
fast accelerating 
motors will also 
be better prepared 

to do what the driver desires, 
whether the driver is casually 
pulling away from a light, merg
ing with traffic, or darting his car 
out of harm's way. 

Control: 
The high torque at stall inher

ent in electric motors will give 

like no passenger car in history. 
Imagine an intelligent car that 

can put a single wheel in neutral, 
accelerate the left side of the car 
faster than the right, apply a dif
ferent, magnetic braking force to 
each wheel, tum within its own 
radius, and respond to 
hydroplaning the instant it hap
pens. The existing science of 
vehicle performance handling 
will be freed from the arbitrary 
constraints imposed by the tradi
tional, mechanical systems for 
delivering power to the wheels 
from an internal combustion 
engine. 

Some conventional vehicles 
already respond to a helplessly 
spinning wheel by redirecting 
power to wheels that still grip 
the road; the result is impressive, 
but required a new, more com
plex mechanical design. The 
orchestration of independent 
motors simplifies the mechanical 
system, while enabling perfor
mance upgrades to be achieved 
by simply downloading new 
software. 

Range: 
Years ago, the auto-industry 

began fighting California's ZEV 
mandate on the grounds that 

EV s a reputa
tion for superior 
responsiveness 
within the next 
decade. In the 
decades that fol
low, we may 
find a light
weight comput
er-controlled 
motor in each 
wheel, leading 
to electric vehi
cles that handle The HEV Neon lights up the streets. 



LE CT RIC 
existing lead-acid batteries were 
unable to meet the range require
ments of the car-buying public. 
They've been granted a breather 
... the 1998 mandate has been 
greatly reduced, while the 2003 
requirement remains in full 
effect. 

Even if we blindly accepted 
the assumption that all cars must 
be capable of long distances, its 
clear that the "EVs aren' t ready," 
nay-sayers underestimated engi
neers. A few short years has seen 
several alternatives to standard 
lead-acid batteries move from 
the lab to the open road. 

Horizon has been mass-pro
ducing an advanced PbA battery 
with an energy density fifty per
cent greater than that of conven
tional PbA b~tteries . Meanwhile, 
Energy Conversion Devices has 
upped the anty by producing bat
teries with twice the PbA base
line. These NiMH batteries will 
be found in Honda's first pro
duction electric car, which will 
be seen in the sales lot next year. 

ECD's Ovonic has expanded 
their Michigan manufacturing 
plant, and is now capable of 
manufacturing over 2,000 EV 
battery packs each year. Similar 
NiMH batteries are planned for 
Toyota's RAV-4 EV-once 
Toyota and ECD resolve their 
legal differences concerning the 
licensing of this proven technol
ogy. 

Another promising technology 
is the lithium-ion battery devel
oped by Nissan/Sony. Few 
expected this battery to see the 
pavement before the end of the 
millennia, yet Nissan has already 
produced their Prairie Joy EV in 
limited quantity with lithium-ion 

~ 
batteries. These batteries have 
three times the energy density of 
PbA batteries. Three times the 
storage capacity in less than less 
than a decade-how much faster 
will progress be achieved when 
there is a sizable market, and 
thus investment, for vehicular 
batteries? 

Hybrid EVs: 
This decade's advancements 

in chemical batteries are 
astounding, but we're still a long 
way from an all-purpose pure 
EV. To get family vacation range 

from rapid acceleration to high
way coasting, making it difficult 
to optimize engine performance 
to any particular set of condi
tions. Since the engine in a serial 
HEV serves no purpose but dri
ving a generator, it can be tuned 
to run at a constant rate under 
constant load - allowing far more 
efficient (and cleaner) operation. 
Tech's Lurnina HEV "Animul" is 
capable of 49 miles per gallon in 
city driving, and has a range that 
comfortably exceeds six hundred 
low-pollution miles. 

Face to face with the "Animul" 

out of an EV in the near term, 
we look to hybrid electric vehi
cles, like the Neon and Lurnina 
conversions performed by 
Virginia Tech's very own Hybrid 
Electric Vehicle Team. Both 
HEVs get their electric power 
from a small on-board 
engine/generator running on 
clean-burning propane. 

Normally, conventional 
engines are used for everything 

Pollution: 
Much of current EV technolo

gy has been motivated by the 
encouraging pressure of the 
California Air Resources Board, 
which initially required 2 percent 
of vehicles sold in 1998 to have 
no emissions (pure EVs). As 
both environmentalists and oil 
industry lobbyists are quick to 
point out, EV's are not pollution 
free, as the pollution source is 

merely being shifted from the car 
to the power plant that produces 
the vehicle. 

For the time being, this is 
irrelevant. Urban air pollution 
poses a clear and immediate dan
ger to city dwellers, especially 
children, the elderly, and those 
with lung conditions. Noting one 
obvious local exception, most 
power plants are not located in 
populated areas. Moving pollu
tion sources away from populat
ed regions may not slow global 
warming or acid rain, but it will 
save human lives. Looking to the 
future, moving pollution from a 
large collection of mobile, dif
fuse sources to a few point 
source holds great promise for 
net pollution reduction. Two or 
three large power plants are far 
easier to inspect and improve 
than thousands of cars. 

The Future: 
Visions of oxygen kiosks on 

street comers may have initiated 
the corning revolution, but the 
effects will reach far beyond air 
quality. The modularity of EV's 
will allow buyers to choose from 
a whole spectrum of vehicle 
types, from high-performance 
electric vehicles that out perform 
conventional vehicles in every 
way to more modest factory-new 
EV's which are cheaper than 
used cars. Our nations freeways 
will become silent streams of 
electric efficiency, while gridlock 
may be a bit less tense when we 
aren't choking on each others 
exhaust. Net electric demand 
will obviously increase, but our 
newfound freedom from direct 
gasoline dependence will give us 
the flexibility to choose our ener
gy sources wisely. Ill 
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BY AMANDA PETERSON B ;ologkal Sy•tem• from biological materials. 
Engineering students Agblevor said he came to 
are pleased to wel- Tech because of the fine rep-

come Dr. Foster Agblevor to utations of both the 
irginia Tech. Agblevor joins University and the BSE 

the BSE department after 6- department. He said he finds 
1/2 years with the National his colleagues in the College 
Renewable Energy of Engineering and the 
Laboratory in Golden, College of Agriculture and 
Colorado. He received bache- Life Sciences to be very help-
lor's and master's degree in ful in getting him settled and 
Chemical Engineering, and directed. Since Agblevor's 
earned his Ph.D. at the previous areas of residence 

niversity of Toronto, spe- include Toronto, Honolulu, 
ializing in the conversion of and Denver, he finds 

biomass into fuels and chemi- Blacksburg to be unique in 
cals. Agblevor brings a new that "everything is five min-
type of engineering to the utes away!" 
BSE department - During his time at Tech, 
Biological Engineering. This Agblevor will divide his time 
field involves the study of between teaching and 

rocesses which add value to research. He will teach under-
agricultural products through graduate and graduate stu-
biological, chemical, and dents to understand the prin-
thermochemical methods. ciples of bioprocessing, and 

he principles of Biological to be able to apply this 
Engineering are related to the knowledge to any section of 
Food, or Bioprocess, interest, like fuel, food or 
Engineering specialty in the pharmaceuticals. His teaching 
BSE department, but will emphasize unit opera-
~gblevor will apply his tions in bioprocessing, biore-
Chemical Engineering back- actor design, and pre-treat-
ground primarily to the ere- ment of materials. He said he 
ation of non-food products is very enthusiastic about 
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teaching and believes that the 
relationship between the stu-
dent and the professor is one 
of close cooperation and one 
that mutually benefits both 
parties. 

Agblevor's research will 
focus on the production of 
economically feasible materi-
als that can compete with 
conventional products. Using 
biological transformational 
methods like the addition of 
enzymes or microorganisms, 
he will convert resources like 
wood, grass, or food, into 
value-added products. The 
conversion of these resources 
into value-added products 
will ultimately create jobs in 
rural areas by improving the 
rural-agricultural economy. 

While at Tech, Agblevor 
plans to produce alternative 
diesel fuels from whole oil 
seed plants, like sunflowers. 
Whereas the conventional 
process consists of harvest-
ing, dehulling, expressing and 
refining, he wishes to create a 
process by which a whole 
plant may be put into a reac-
tor with catalysts to produce 
diesel fuel. Agblevor will also 

work to convert com fiber, a 
common waste material in 
the com industry, into a 
sweetener, like xylatol. Also, 
he plans to biochemically 
convert cotton gin trash, con-
sisting of cotton fiber and 
waste materials, into ethanol 
fuel. 

While at the NREL, 
Agblevor enlisted the help of 
internship students from col-
leges and high schools. He 
says that the age of his 
interns didn't matter - he 
simply scaled the problem to 
fit the age and education 
level of his students. He feel s 
it very important to involve 
students of all levels in his 
research projects, to ensure 
that they gain an understand-
ing of the importance of 
research in their fields. 
Agblevor will enlist the aid 
of both graduate and under-
graduate students in his 
research at Tech. He has 
received a grant from the 
National Science Foundation, 
and will involve students in 
BSE and other majors in his 
research during the summer 
of 1997. Iii 
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FBI LABORATORY 
Computer Analysis Response Ieam 

We are seeking talented, motivated individuals 
to help us take computer forensics into the 21st 
century. Computer Scientists, Electrical and 
Electronic Engineers can use their skills and 
education to solve the problems of electronic 
evidence. If you think you may have what it 
takes to join our dynamic team, send your 
resume to: 

SSA Mark M. Pollitt 
Room 4315 

935 Pennsylvania Avenue NW 
Washington, DC 20535 

Meaningful Careers 
Start Here 

aker (!) ATota/ 
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 corporation, 
promoting a non-smo/dng and drug-free workplace. 

Tesdng the limits of 
Communicadons Technolool 
ITC (Telecommunications Techniques Corporation) 
is a world leader in advanced communications test and 
analysis equipment and systems. ITC is looking for 
creative, insightful people who enjoy figuring out what 
makes things run. We provide virtually unlimited 
opportunities to grow and advance in an environment 
where you are empowered to lead projects and gain 
valuable experience which might take years to get 
anywhere else! From software engineering to technical 
support , TTC has many opportunities for 
communications professionals. We are currently 
recruiting for: 

·Slllwan 1111111rs 
·Slits 1111111rs 

·lllllCldllS Ellllllrl 
·TISI Ellllllrl 

· DlctrlCll Ellllllrs 
For details and consideration, please forward your 
resume to: ITC, Ad Code DE859, 20400 Observation 
Drive, Germantown, MD 20876; FAX (301)353-9380; 
or e-mail: resume@ttc.com (refer to Ad Code DE859). 
To learn more about ITC, visit us on the web at: 
www.ttc.com •zrc·M 

A Dy11alub Company 

Iv> EqJO/ Opportunity E"""°"" 

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 41105-0191 

f.A)(:606-l27-5882 

An Equal Opportunily Emplcryer 

Al AKSteel 

ENGINEERS' FORUM • 17 



BY j ASON SIERDZINSKI 

S ay you are driving a 
sports car that can go 
from 0 to 60 miles per 
hour in 4 seconds. 

That's impressive. 
Trying to find a decent radio 

station, you pay little attention 
to the tractor trailer driver 
approaching the intersection. 
The truck driver doesn't see 
that he has a red light, crossing 
directly in front of you. Smash! 
You have just gone from 60 to 

0 miles per hour in one-tenth of 
a second. 

When you accelerated to 60 
miles per hour in 4 seconds, 
you experienced an accelera
tion force close to the force of 
gravity. When you collided 
with the truck, however, you 
experienced a force of over 27 
times the force of gravity. 

By some miraculous circum
stance, you survive this colli
sion with very extensive 

injuries. When you recover, 
you take the truck driver to 
court. 

Your lawyer hires an engi
neer to reconstruct the accident 
to justify your injuries. The use 
of computer re-creations and 
finite element analysis is a 
growing trend in vehicle acci
dent cases. 

Daniel Schneck, a professor 
in the engineering science and 
mechanics department at 

Virginia Tech, recreates vehicle 
accidents and testifies his 
results in court. Schneck is an 
expert in the field of biome
chanics, with recently pub
lished work in The Biomedical 
Engineering Handbook. 

Schneck uses a computer 
program made by GESAC, Inc. 
called Dynaman to determine 
the kinetics and kinematics of 
vehicle accidents in three 
dimensions. 

Nobody gets hurt: Standard testing methods cause damage to vehicles that simulation methods can avoid. 
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into the Futur 
"Dynaman simulates various 

environmental insults to the 
body ... and suggests in what 
ways it is going to get hurt," 
says Schneck. 

Dynaman is a PC based ver
sion of the Articulated Total 
Body model, created by the Air 
Force and used on larger com
puters to simulate aircraft ejec
tions. Both programs require 
initial inputs of occupant joint 
characteristics, vehicle interior 
geometry and motion, seat belt 
characteristics, and 
occupant/vehicle interaction 
characteristics. 

Schneck obtains the informa
tion necessary to recreate the 
accident in Dynaman by incor
porating his knowledge of the 
biomechanics of the human 
body with police accident 
reports and insurance reports. 

Once all the necessary infor
mation is input, Dynaman does 
the rest. It runs numerous com
plex formulas using finite ele
ment analysis. The end product 
is numerous tables and graphs 
describing the accident in mil
lisecond intervals. Dynaman 
can also create two dimensional 
motion pictures. It models the 
occupant as a network of con
nected ellipses and models the 
vehicle interior as planes. 

With the analysis from 
Dynaman, Schneck becomes a 

detective, looking for clues to 
link the accident scenario to 
modeled studies that suggest a 
high probability of injury. 
There is always a possibility 
that the accident victim had 
medical symptoms and injuries 
prior to the accident. 

"I use a technique I call con
stitutive modeling to dissociate 
symptoms from biomechanical 
problems," Schneck said. 

Constitutive modeling 
involves comparing stress
strain and deformation inputs 
created by the accident to the 
human body's tolerance to 
injury. Schneck then determines 
if the dynamics of the accident 
could have inflicted the injuries 
from which the client claims to 
suffer. 

Advancements in the tech
nology of automobiles and 
computers in the past 10 years 
is truly astounding. Anti-lock 
brake systems, airbags, and 
improved aerodynamics and 
crashworthiness are just a few 
technological advancements in 
the automotive industry. 
Computer technology is 
advancing so fast that the best 
computer on today's market is 
obsolete in three to five years. 

So what is in store for car 
safety in the near future? 

Bavarian Motor Works, in 
co-operation with Sense8 cor-

poration and the University of 
Erlangen, is taking the next 
leap in car crashworthiness 
simulations. 

That leap: virtual reality. 
BMW has created a software 

package called VtCrash, which 
formats dynamic finite element 
data for visualization according 
to Sense8's virtual reality soft
ware package called World 
Tool Kit. 

By capitalizing on the versa
tility of virtual reality, engi
neers and designers will have a 
more detailed understanding of 
the vehicles they develop and 
manufacture. 

For instance, certain compo
nents of a vehicle can be cho
sen by wearing a data glove 
and pointing to the component. 
Then these components can be 
investigated individually, or 
made semitransparent or invisi
ble to reveal obscured areas for 
analysis. 

For more in-depth informa
tion about BMW's project, visit 
Sense8 corporation's website at 
http://www.sense8.ch/erlangen/. 

Crashworthiness is an 
increasingly important factor in 
car design. In today's fast
paced world, people drive 
faster and faster to get to their 
destinations. Having reliable 
computer software to predict 
damages in car collisions not 

only helps engineers design 
better and safer vehicles, but it 
also reduces the need for actual 
car crash tests, saving the con
sumer money as well. • 

Effect of impact forces on 
the human body. 

Speed : 0 to 4.4 mph 
Effect: No proven damage to 
the spine 
Force of impact in g's 
(Number of times the nor
mal force of gravity): 0 to 2 

Speed: 4.5 to 6.6 mph 
Effect: Accident may aggra
vate any prior injuries/ weak
nesses of the victim's spine. A 
healthy spine likely will not 
sustain damage from the acci
dent impact alone. 

Force in g's'.i~ 3 

Speed: 6.7 toJZ,;7 mph 
Effect: Possible' damage to 
the spine as a r esult of the 
accident. A gray area, depen
dent upon sex, age, etc. 
Force in g 's: 3 to 3.5 

Speed : Over 7.7 mph 
Effect: Very probable injury to 
the spine. 
Force in g 's: Over 3.5 

Figures from National Highway 
Traffic Adm1nistrat1on studies 
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Letter from the Editor April 1997 

THE DAWN OF A NEW IDEA 

Each of us holds 
the power to 
influence our own 
lives for the better, 
but we must 
realize that we 
have this potential 
before we can ever 
act on it. 
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E ach morning as I wake up, I hope to see a beautiful new dawn 
shining through my window. Unfortunately, the weather does not 
operate based on my hopes or dreams, and I am occasionally dis

appointed by the choices Mother Nature has made for the day. 
Nonetheless, I wake up, get out of bed, and work my way through yet 

another day. Life is not always easy, but nobody ever promised me it 
would be. 

Each day, we look for a better way to make it through to the next day. If 
you do not look for a better way, why are you here? 

College is a time when we get a chance to start over. College is a 
chance to be better than you once were. It is a chance to be a part of 
something that is more than you ever thought you could be ... a chance to 
accomplish something worthwhile in our lives. 

What better way could there be to accomplish something worthwhile 
than by finding for ourselves, each day, a new dawn in our life? 

As a child I watched Saturday morning cartoons and Disney's animated 
movies. In my mind I was one day going to be just like Cinderella or 
Aurora Rose or any other one of the heroines. They always got their wish. 

As I grew older I began to understand that life is not as the fairy tales 
make us to believe. We cannot simply hold a wish in our hearts and our 
souls and one day expect that our fairy godmother will appear out of the 
sky to give us the chance of a lifetime. 

We must find our own chance of a lifetime. We must chase after these 
opportunities when we find them. Each of us holds the power to influence 
our own lives for the better, but we must realize that we have this poten
tial before we can ever act on it. 

Spanish essayist and philosopher Jose Ortega y Gasset once wrote, "In 
these years we are witnessing the gigantic spectacle of innumerable 
human lives wandering about lost in their own labyrinths, through not 
having anything to which to give themselves." 

Give yourself something. 
Find for yourself the reason you continue to do what you are doing. 

Find for yourself the dawn of a new idea in your life, and make that dawn 
a beautiful spectical to behold. 

Editor 



passion to be 

"The diversity of our businesses, our 

market kadership, our financial 

strength, the talents of our peopk -

and the change initiatives in place -

will result in dramatic growth in the 

years ahead." - Larry Bossidy 
Chairman & 
Chief Executive Officer 

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 detennination 
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 of25%. 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 comer 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 earnings 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. 



You'll Never Be Bored In The 
Fast-Paced World Of Consulting! 

KURT SALMON ASSOCIATES (KSA) is the 

premier global management consulting 

firm specializing in retailing, consumer 

products, and health care. 

KSA's insight into the global con

sumer products supply com

plex, from consumer to retailer to 

supplier, helps companies devel

op and implement winning strate-

gies. The Firm's thought leadership 

among retailers and consumer products 

companies has led to the transformation of 

entire industry sectors. KSA is credited with 

developing the concepts and implementation 

blueprints for Quick Response (QR) in the 

softgoods industry, and Efficient Consumer 

Response (ECR) in the food and grocery 

industry. These concepts have evolved 

to Total Consumer ResponsesM 

(TCR5M) which describes the 

merging of strategies and tech

nologies to serve consumers 

rapidly and efficiently. 

KSA is repeatedly retained by leading 

firms, worldwide, for results involving 

strategy, marketing, sourcing, logis

tics, information technology, and 

corporate finance. 

Hamilton•KSA, KSA's Health Care Services 

Division, offers consulting services to a wide 

range of organizations operating in the health 

care sector, including integrated delivery net-

works, physician-hospital organiza-

tions, academic medical centers, 

research organizations, govern

ment health agencies, and long

term care facilities. 

KSA's style of consulting is very hands

on, diagnostic- and implementation-oriented. 

Our consultants spend the majority of their 

time on-site delivering measurable, lasting 

improvements for our clients. 

KSA's contact with client personnel extends 

from the top executive level through middle 

management to line operators and staff 

employees. 

KSA consistently offers consul

tants a participative team-orient

ed working environment in which 

staff consultants work closely with man

agers and principals on projects. KSA 

encourages creative, independent thinking 

and promotes a dynamic, progressive 

atmosphere in which clients' needs are given 

top priority. 

KUR T S ALMO N ASSOCI A T ES 
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