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Waking Dream 

Continued from page 2 
With efficiency being 

Mannerfelt's main objective, 

he developed the futuristic 

design shown here. 

"I came up with the design 

by studying dolphins and 

seabirds," Mannerfelt said. 

It certainly did feel like rid­

ing a dolphin. At 82 mph, 

this 28 foot boat's top veloc­

ity, turbulence was much 

less than one would expect. 

Because of the aerodynam­

ics of the boat, it nearly 

hovers over the water. 

"The boat is generally 90 

percent out of the water," 

Mannerfelt said. 

The small wings built into 

the hull have two purposes. 

Like a plane, these wings lift 

the boat most of the way out 

of the water. This action 

increases efficiency and 

speed. The rising effect also 

adds to a more stable ride. As 

the boat moves side to side, 
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air flows under the wings to 

prevent the boat from flip­

ping. When we were turning 

sharp figure eights at 60 mph, 

one can feel the boat turning 

itself upright. This stability 

was a reassuring factor when 

hurtling across the water. 

Other speed boats attempt­

ing these types of velocities 

"I came up 
with the design 

by studying 
dolphins and 

seabirds'' 

have often had very haunting 

endings. Boats are known to 

flip end over end, virtually 

vaporizing in the crash at 

such high speeds. 

The B-28 has the capability 

of traveling at high speeds 

without the use of excessively 

large engines and amounts of 

fuel. Therefore, it only 

requires a 385 horsepower 

engine built by Volvo Penta. 

However, Volvo has con­

tributed to the performance of 

the B-28 in other areas than 

just power. 

Volvo Penta has introduced 

the dual prop drive to the B-

28. A single propeller drive 

creates a corkscrew effect in 

the wake. In'the dual prop 

drive, water flows off one 

blade, and is caught by the 

second blade rotating in the 

opposite direction. This 

action literally straightens 

the water flow in the wake. 

The dual prop drive increas- ciency, Mannerfelt also devel-

es efficiency by 15 percent. oped a new design in hull 

Volvo also produces the 

only hydraulic steering mech­

anism for this size boat. 

Combining the Volvo Penta 

systems with Mannerfelt's 

design has resulted in the 

record setting B-28. 

Being a glutton for effi-

bottoms. Instead of a uniform 

body, he designed a hull with 

steps. The purpose of which 

was to reduce the amount of 

friction the water has on the 

boat. The channels, which run 

horizontally across the hull, 

allow pockets of air to flow 

under the boat The easiest 

analogy would be an air 

hockey effect. Although the 

design doesn't make a fric­

tionless ride, it does add to 

the efficiency and comfort of 

riding at these extremely 

high speeds. 

To the experienced boater, 

riding at 82 mph on the B-28 

can be more comfortable than 

going 40 mph in a lesser 

craft. Unfortunately, the cost 

of the leisure model is 

approximately $70,000. Like 

all new concepts, eventually 

this one will become more 

affordable for the average 

speed demon. 

However, selling the 

speed boat wasn't exactly 



Mannerfelt's primary goal in 

designing the craft. 

There is a sport model that 

is slightly different from the 

pleasure craft. It's equipped 

with a jet-like cockpit and a 

larger engine. This model is 

capable of reaching speeds of 

120 mph. The sport model 

was the first to appear with 

these concepts. 

Mannerfelt said "a speed 

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. 

~\\mish 
A\\miSh 

email: mishmish@bev.net 

204 Draper Rd. 
Downtown Blacksbur~ 

552-1020 

boat is the best way to test 

my concepts." 

By perfecting his design 

with a speed boat, Mannerfelt 

could then apply his concepts 

to other types of water crafts. 

Mannerfelt is applying his 

concepts to other crafts as 

well. He has designed a 300 

meter freighter with a hull 

design similar to the B-28's. 

He said this resulted in a 30 

percent increase in fuel 

efficiency. 

The B-28 is a model for 

boats of the future. If all goes 

well with this new concept, 

we could eventually see 

application of this model to 

freight, military, coast guard, 

and pleasure boats. 

With fuel efficiency being 

a major concern for the 

future, one can see the impact 

of applying such structural 

improvements in the way 

boats are designed and 

constructed. 1111 
Photographs appear courtesy 
of Volvo Penta and Ocke 
Manneifelt. 

Bluel&.\ 
~tdoors 

211 Draper Rd. 
Blacbtiurg, VA 24060 
(703) 552-9012 
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BY AL LOWAS 

w hen Space gyroscopes are needed to manufacturing discrepancy, 
Shuttle control the satellite-the the exact amount that it was 
Discovery other three provide redun- out of focus was known, and 

launched on April 20, 1990 dancy), half of these failed new components could be 
with the Hubble Space within the first couple of designed to fix the problem. 
Telescope in its payload bay, years on orbit. If any more This was much like the 
the dreams and hopes of had failed, the spacecraft already knowing one's vision 
many astrophysicists (and would become uncontrol- prior to ordering glasses, and 
possibly the dreams of lable: obviously, this became not needing an eye exam to 
Hubble himself) were riding one of the most important determine the proper pre-
in that same bay. After years objectives of the servicing scription. The two instru-
of delays brought upon by mission. ments designed to correct 
the Challenger disaster, HST Even more important, this problem were the Wide 
was ready to prove its worth. however, was the replace- Field Planetary Camera 2 
Possibly the most sophisti- ment of the solar arrays. (WFPC2) and the Corrective 
cated civilian unmanned Separate from the above Optics Space Telescope 
space vehicle built to date, a mentioned difficulty in Axial Replacement 
large number of things would deploying the arrays, they (COSTAR). 
have to work flawlessly, had developed a jitter-an WFPC2 was designed to 
however, if the spacecraft extreme vibration caused, in exactly replace the capabili-
was to be worth anything. this case, by differential ties of the then-orbiting 

While the satellite's extra heating as the satellite passed WFPC, but to include its 
ground time (while waiting from the day to the night own corrective lenses to bet-
to be launched) was used for portion of its orbit. This jitter ter focus the images. As 
extensive tests and a large was becoming so severe that another turn of good fortune, 
number of bugs were found it may have eventually jeop- WFPC2 was developed from 
and solved, technicians ardized the structural integri- a spare WFPC unit, devel-
found problems with the ty of the solar arrays. If this oped years ago. The only 
satellite from almost the occurred, the satellite would additional cost-other than 
moment the mission began. essentially die, critical sys- that of installation-was to 
Minor problems-a solar terns to maintain communi- develop and install the cor-
panel that would not deploy cations would go without rective lenses for the item. 
properly, a high gain antenna power, as would those sys- COSTAR, unlike WFPC2, 
that seemed to bind in part of terns that protected the sensi- is solely designed to focus 
its travel, and excessive jitter tive instruments from the images for other instruments. 
from the opening of the aper- harsh space environment. COSTAR replaced the High 
ture door-were able to be Hence, replacing these was Speed Photometer in the 
corrected with creative pro- the first task to be completed satellite (the HSP was 
gramming from the ground. in orbit. returned to earth), and now 
Other major problems did Of course, the most highly provides correctly focused 
exist, however, and needed publicized portion of the ser- images to the Faint Object 
to be fixed on orbit. vicing mission was the repair Camera, the Faint Object 

One of the first problems of the spherical aberration in Spectrograph, and the 
to appear was an inordinate the primary mirror. The mir- Goddard High Resolution 
failure of multiple gyro- ror was designed improperly, Spectrograph. Built by Ball 
scopes. While there are six causing it to be out of focus. Aerospace, COSTAR places 
gyroscopes on the spacecraft Fortunately, as this was a 

Continued on page 18 in three pairs (only three design discrepancy and not a 
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BY 
RAY EASTERLING 

S o many things devel­
oped by engineers are 
taken for granted due 

to their necessity in day to 
day life. Automobiles, 
bridges, shampoos, and com­
puters are all available due in 
part to the work of engineers. 

It is for their contributions 
that a week is set aside to rec­
ognize the countless contribu­
tions engineers make to soci­
ety. National Engineers' 
Week will be celebrated Feb. 
16-22 this year. 

At Tech however, the 
Student Engineers' Council is 

see the different departments 
and what they're doing," said 
F. William Stephenson, dean 
of the College of 
Engineering. "It's an excel­
lent opportunity for students 
to see what they want to see 
and not what we want to 
show them. There's a big dis­
tinction there." 

Each department withing 
the College of Engineering 
will be hosting information 
sessions for freshmen engi­
neers. Session typically 
include information on the 
department's faculty, job 

Displays are plentiful at Tech Showcase. 

hosting a two week celebra­
tion, beginning on Feb. 9 and 
running through Feb. 20, con­
sisting of activities to help 
people get acquainted with 
engineering in general and 
the university's many engi­
neering departments specifi­
cally. 

"I have found Engineers' 
Week to be an excellent 
opportunity for students to 

opportunities, and course 
work. The information ses­
sions run throughout the two­
week period and include 10 
departments. 

In addition to the depart­
ment information sessions, 
the two weeks will see other 
events. The SEC, led by 
Engineers' Week chair person 
Jessica Schmidt, hosts a stu­
dent panel discussion 5 - 6 

pm Feb. 9. Upperclassmen 
will present their perspective 
of the departments and will 
be available for questions 
from freshmen. 
The discussion 

Engineers. The event takes 
place Feb. 18 in the Hancock 
Atrium. Students can partici­
pate in a casino style evening, 

playing an 
assortment 
of dice and will provide an 

introduction to 
the departments, 
Schmidt said. 

"Even though card 
games. 

Students can 
put their engi­
neering talents to 
the test at the Egg 
Drop Contest on 
Feb. 12. 
Contestants must 
protect an egg 
from a fall using 
limited materials. 
Winners will be 
judged based on 
the weight of the 
protection device 
and the degree of 

the college The 
Tech 

changes, the Showcase 
will pro-

students vide an 

continue opportuni-
ty for engi-

[to be leaders]. neering 
organiza-

The SEC plays tions to 
recruit stu-

a big part in dents. The 
cost is $10 

damage to the 
cargo. 

The SEC Olympics, held 
Feb. 15 in War Memorial 
Hall, are designed to encour­
age teamwork in the partici­
pating engineering groups. 
The olympic events usually 
involve field day type activi­
ties including challenge 
courses, tug of war, and vol­
leyball. The cost is $20 per 
eight person team. 

New to the schedule this 
year is the SES Techwood 
Derby Feb. 17. This event is 
similar to a pinewood derby. 

Also included in the activi­
ties is Monte Carlo Night, 
hosted by the Tech chapter of 
the Institute of Industrial 

that." per five 
person 
team. The 
Showcase 
closes out 

the SEC sponsored events on 
Feb. 19 in Hancock Atrium. 

"The College of 
Engineering is fortunate to 
have such a group of students 
[as the members of the 
SEC]," Stephenson said. 
"The SEC does a first class 
job." 

"We have here, it seems, a 
tradition of leadership," 
Stephenson said, indicating 
the alumni who now head dif­
ferent corporations. "Even 
though the college changes, 
the students continue to [be 
leaders]." he said. 

"The SEC plays a big part 
in that." r. 
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}lstronauts risf( 
fife and fim6 to 
takJ tliat ne~ 

giant {eap 
for mankind. 
Tlie {east tliey 

deserve is a fresli 
drin f( of water, 

rig/it? 

BY SH UV OM GHOS E 

W
ould you pay 

$5,511.50 for a 

bottle of import­

ed water? No? What if it had 

been shipped from over 150 

miles away? Still no sale? 

What if that distance was 150 

miles straight down? 

Even under these condi­

tions, most people would balk 

at paying such an extravagant 

price for a simple bottle of 

water, as did the National 

Aeronautics and Space 

Administration when it began 

to plan its next great adven­

ture, the Space Station 

Freedom. 

Since it costs the agency 

about $11,000 to launch one 

kilogram into orbit and the 

four-member crew of the 
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ECYCLED 
space station is scheduled to 

use about 116 kg of water per 

day, it is simple to see that 

the cost of resupplying station 

water from the ground would 

quickly become astronomical. 

Therefore, to cut costs, 

NASA has decided to not 

sweat and urine. Perhaps 

being an astronaut isn' t all 

it's cracked up to be. 

But wait a few minutes 

before shooting off a letter to 

Amnesty International 

demanding they help free 

these poor space travelers. 

resupply the sta­

tion at all, with 

the help of some 

of the research 

conducted at 

Virginia Tech. 

r---------------, 
Would you 

When the 

crew gulps its 

way through all 

of the fresh 

water aboard the 

station, there 

won't be a mis­

sion launched to 

refill their tanks, 

as was done 

with Skylab. To 

make things 

worse, since 

solar panels will 

pay 
$5,511.50 

for a bottle 
of imported 

water? 
L---------------~ 

be used to power the space 

station, those hapless souls 

aboard Freedom won' t even 

be able to receive potable 

water as a by-product of 

hydrogen-oxygen fuel cell 

operation, as shuttle astro­

nauts can. 

So what is the station crew 

to do? To put it bluntly: drink 

used wash water from the 

sinks and showers and their 

own metabolic wastes such as 

The situation sounds much 

worse, or at least unpleasant, 

than it really is. SSF is to 

have a fully closed water 

recycling and reclamation 

system. That means that any 

water they use for washing, 

and any liquids they excrete, 

will be collected, processed, 

decontaminated, and purified 

until it is again drinkable 

water. 

As one can imagine, the 

system slated to do this is 

extremely complex, and can 

be plagued by a host of prob­

lems. One of the concerns 

about the Water Recovery and 

Management system is the 

possible unappealing appear­

ance, smell, and taste of 

water that is perfectly safe for 

consumption. 

Ironically, it is one of the 

very chemicals used to disin­

fect the water that causes 

some of the adverse sensory 

reactions. Iodine, used as a 

bactericide in the WRM sys­

tem, can often leave the treat­

ed water with an unpleasant 

smell or, worse yet, a yellow 

tint. 

To study and solve this 

problem, NASA consulted 

experts on the subject, includ­

ing Andrea Dietrich, an asso­

ciate professor of Civil 

Engineering at Tech. And 

while she did give the current 

NASA system a grade of 

"acceptable", it became clear 

that there just wasn' t enough 

data available on human 

detection thresholds for 

iodine and iodine-reaction 

byproducts in water supplies. 

To study and solve that 

problem, Dietrich began con­

ducting human tests in which 

a panel of students, faculty 

and staff from Tech would 

sniff a range of prepared 

solutions and rate the strength 



ATER 
and quality of their smell. ing screen, then past a 

With their research, they hope presterilizer which heats the 

to pin down exact~y what water to 250 degrees 

concentrations of unpleasant Fahrenheit for 20 minutes. 

chemicals in 

the recycled 

water humans 

can detect. In a 

recent test, the 

entire panel 

detected a 

"noticeably" 

strong smell 

coming from a 

sample con­

taining fewer 

than 10 parts 

per billion of 

idophenol, a 

product of an 

iodine-acetone 

reaction. 

oxygen, heated again, and 

passed through a catalytic 

reactor to oxidize any remain­

ing organics. 

Looking even 

farther into the 

future, some 

have proposed 

that NASA 

should use the 

natural recyclers 

of water found 

here on Earth, 

such as soil, 

microbes, and 

plants, instead of 

cold, unfeeling 

machines, in its 

1 on g-d urati on 

space missions. 

Such systems 

still require much 

development 

prior to imple­

mentation aboard 

an enclosed envi­

ronment such as 

the SSF and 

carry their own 

particular handful 

Meanwhile, 

NASA isn't sit­

ting on its 

hands waiting 

for a closed­

loop water sys­

tem to come to 

it. The agency 

is conducting 

extensive 

ground-based 

tests to find a 

of problems as 
PHOTO COURTESY NASA well. 

While there is an abundance of water in the training routine 
of the typical astronaut, it is a rare commodity in space. 

However, no 

matter which sys-

system that meets its stan­

dards, which are sometimes 

even higher than those the 

EPA sets for potable public 

water. Some of the current 

designs run the collected 

waste water through a filter-

The somewhat cleaner water 

then flows through two beds 

designed to remove ionic and 

organic compounds as well as 

impart some now infamous 

iodine to the stream. The 

water is then saturated with 

tern is finally chosen to sup­

ply healthy liquid refreshment 

to our next batch of pioneer­

ing astronauts, one thing is 

sure: We will have certainly 

come a long way from orange 

Tang. lit 
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BY R YAN M CC LANAHAN 

C omputers have 
become an every­
day part of the 

lives of most Americans. We 
use them to help do tasks 
ranging in difficulty from 
launching space shuttles to 
telling time. Have we 
pushed the limits of the 
computer's usefulness? 
Many researchers believe 
people have only begun to 
see what these little integrat­
ed circuits can do for the 

human race. 
In recent years 

the enormous 
expansion of the 
Internet, the 
sharp increase in 
processing speed, 
and the growing 
day to day use of 
computers has 
raised the hopes 
of many who are 
trying to find 
new and innova­
tive ways for 
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what today's computers can 
offer. Some of these 
researchers can be found at 
Virginia Tech's Human 
Computer Interaction Lab. 

The HCI Lab, which is 
located in 
Whittemore 
Hall, is a part 
of Tech's 

computer. Unfortunately, as 
many of us have experi­
enced, virtual reality can 
have its drawbacks. The 
motion can sometimes be 
jerky, fail to follow your 

"Lack of 
Industrial and 

Systems 
Engineering 
department, 
and is co­
directed by 
Dr. Woodrow 
Barfield and 
Dr. Bob 
Williges. The 
research at the 
lab mainly 
focuses on 

quantitative 
measures have long 
hampered research 

in this area and 
the usability of 
VR systems" 

two different aspects of 
human-computer interac­
tion: virtual reality and 
desktop video conferencing. 

The possibilities of virtual 
reality are limitless. Once 
the helmet is in place you 
are in another dimension, a 
dimension controlled by the 

head correctly, or even make 
the user motion sick. Mike 
McGee, a graduate student 
working in the HCI Lab, 
explained his research as 
"assessing various factors in 
virtual environments to help 
limit negative side-effects 
like motion sickness." Mike 
Snow, a graduate of Tech, 
now working as a research 
scientist for the Air Force, 

did extensive research on 
presence in virtual reality, or 
the illusion of actually being 
there, while working in the 
HCI Lab. Snow weighed the 
costs of additions to a virtu­
al reality program versus the 
added perceptual effects. 
For instance, sounds add a 
heightened sense of aware­
ness and is relatively cheap 

to add to a program. 
Increasing the field of view 
in a virt~al reality helmet, 
however, can prove to be 
very expensive. 

"Lack of quantitative 
measures of perceived pres­
ence in a virtual environ­
ment and empirical observa­
tions of this phenomenon 
have long hampered 
research in this area and the 
usability of VR systems," 
Snow said. "We hope that 
the research done in the HCI 
Lab will make these systems 
more usable and allow VR 
system designers to make 
informed decisions concern­
ing what is really needed for 
a given VR application." 

The end goal of the virtu­
al reality research is to be 
able to give recommenda-



tions to the designers of vir­

tual reality to improve the 
quality of the virtual world. 

The other main area of 
research in the HCI Lab is 
desktop video conferencing, 
which allows interaction 
between individuals or 
groups regardless of where 
they are on the globe. Video 
conferencing is used quite 
often today for families to 
communicate and for corpo­
rations to hold meetings. All 
a person needs is a small 
camera, a fast computer, and 
some software. 
Unfortunately, video confer­
encing has its shortcomings 
as well. The video can get 
so bad, due to the frame 
rate, that some people refuse 
to use it. Jon Kies, a gradu­
ate student, is trying to 
understand how the frame 

John Kies studies responses to video conferencing. 

rate effects the willingness 

to use video conferencing. 
He has been working on two 
different video conferencing 
studies. The first was aimed 
at finding the point at which 
the users would accept the 
quality of the video. He 
showed people the video at 
different frame rates and 
they evaluated the ·quality. 
He found that only above 10 
frames per second was the 
video quality acceptable, 
and of course as the frame 
rate increased the evalua­
tions also got proportionally 
better. 

Kies' other study looked 
at how humans react with 
each other through comput­
ers. He placed a group of 
people in one room and 
another group in a separate 
room and they had to inter-

act through the computer via 

video conferencing. He 
observed that the people did 
not behave normally and 
that the occurrences of side 
conversations, which are 

MITCH HAZAM 

conversations only amongst 
those in the room, were fre­
quent. 

"New communication 
technologies such as desk­
top video conferencing 
enable new and flexible 
work environments," Kies 
said. "However we need to 
use a variety of research 
methods to help understand 
how best to configure and 
apply these complex sys­
tems to meet the needs of 
users." 

The rapidly changing 
relationship between the 
human race and the 
microchips is ?eing rede­
fined daily. Those working 
at the HCI Lab hope to 
detect and correct many 
problems that might arise 
with new technology, so that 

the relationship will grow 
and we may someday truly 
realize how much of a posi­
tive impact the computer 
can make on humanity. Ill 
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We Have the Leading-Edge Technology. Join Us! 
Where can you acquire experience in different 
industries, secure knowledge of state-of-the-art 
technologies, and stay at the forefront of the 
Wireless Telecommunications Industry? 

We promote employee development and growth by encour­
aging our employees to gather knowledge in the wireless 
industry and work with a variety of access technologies 
including CDMA, TDMA and GSM. Where else can you 
gain this kind of experience and still have the security you 
need to develop your career? 

If you can picture yourself as a member of an exciting, 
diverse, advanced technical team, why not explore the 

opportunities at Comsearch? You will enjoy a 
• • competitive salary, outstanding benefits, business 

t • I casual dress and a convenient Northern Virginia 

At Comsearch. Experience and growth is what 
Comsearch is all about. As you explore career opportu­
nities, look toward Comsearch. As a leading provider 
of engineering services and software to the wireless 
telecommunications industry, Comsearch is at the 
forefront of innovation and technical knowledge. 

Our engineers design wireless telecommuni­
cations systems all over the world and 
Comsearch' s software products address 

• I location. Arrange an interview through your 
t • e career placement center or send your resume 

complex engineering challenges 
including spectrum relocation, 
interconnection, and RF cell design. 
We serve the PCS, cellular, micro­
wave, satellite and paging 
industries. And we need talented 
professionals--people like you--to 
join our top-notch teams in 
electrical engineering, systems 
engineering and computer sciences. 

Pipeline to Success 

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

FERGUSON . 
ENTERPRISES, 
INC: 
P. 0. Box 2778 • Newport News, Virginia 23609 
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today to: Comsearch, Attn: Human 
Resources, 2002 Edmund Halley Drive, 

Reston, Virginia 20191. Fax to (703) 
716-4404 or E~mail: resumes@ 

comsearch.com. We invite you to visit 
our Web site at www@comsearch.com. 

COMSEARCH 
Leader9:Jip and Diversi,ty for Wi~ 

We are committed lo equal opportunity and workforce diversity. 

Starting a new career? 
Are you looking for a position that offers 

challenging, rewarding work, as well as 
excellent salary and benefits? Then 
consider a career at Carolina Power & 
Light. We Provide electricity to more that 
1.1 million customers in the Carolinas, and 
we're looking for engineers in the following 
fields: 

• Electrical 
• Mechanical 
•Nuclear 

Talk to a CP & L recruiter on campus 
March 17th! 

CP&L 
CP & L is an equal opportunity/affirmative action employer 



BIO MATERIALS 
_;2l re .7-Lere St;ay 

T he real world has its 

share of real prob­

lems. Just the same, 

our world searches for real 

answers. When the search 

only leads to that which we 

already know, the need arises 

for a change. Breakthroughs 

must be made to ensure the 

continuance of the progress 

of modern society. 

For years, society has 

turned to scientist, physicists, 

chemists, doctors, and sur­

geons to lend the benefit of 

their knowledge so that our 

worries are eased by the 

fruits of their labor. Well, the 

world now sees the promise 

of a new superhero, the bio­

materials engineer. 

The New Webster's 

Dictionary and Thesaurus 

defines biomaterial as a 

"material suitable for use as a 

substitute for living material, 

e.g. , prosthetics." Therefore it 

stands to reason that a bioma­

terials engineer would be one 

who studies and develops 

material suitable for use as a 

substitute for living material. 

However, in this modern 

world of new and extraordi­

nary fields of study, this is 

not the case. The biomaterials 

engineer does much, much 

more. He is the missing link 

between the clinical, medical 

world and the world of 

design. The area of biomate­

rials is a complex combina-

BY CHRIS PRIMAVERA 

tion of physiologic under­

standing and engineering 

expertise. For every new 

advance in medical disci­

plines such as cardiology, 

dentistry, and orthopedics, 

there are many engineers of 

various antecedents collabo­

rating to create a final mas­

terpiece. The field of bioma­

terials calls upon many dif­

ferent aspects of engineering, 

all working together to reach 

the common goal of improv-

biomaterials lay in the 

employment of engineers. 

Through the collaboration of 

individual effort and knowl­

edge with a strong push 

toward teamwork, the fabu­

lous partnerships of clinical 

crews and design assemblies 

provides the backgrounds 

necessary to achieve the 

desired goals. Engineers pro­

vide the key fundamentals 

needed to aid medical person­

nel in their research. Through 

Hip replacements are a common use of biomaterials. 

ing the quality of life. 

As one explores all this 

remarkable field has to offer, 

he or she will find an ascen­

dancy anchored by an array 

of specific education. At first, 

the use of man-made materi­

als for physiologic applica­

tions sparked a creative fire 

in the minds of clinicians. 

Although medical experts 

could bank the future of their 

progress in biomaterials on 

their training as physicians, 

the future of their success in 

the cooperation of these two 

phenomenal areas, science 

has stumbled into a new era, 

starring the biomaterials engi­

neer. 

Biomaterials blossomed 

from the basic needs of the 

common good. As a demo­

graphic group, the United 

States is aging. The prepon­

derance of the elderly popula­

tion has called upon the field 

to turn to them, creating three 

main areas of concentration; 

cardiology, orthopedics, and 

dentistry. Though cardiology 

holds the most mystery and 

urgency for aid, it also boasts 

high risk factors and numer­

ous obstacles. The delicacy of 

invasive heart surgery yields 

an experimental environment 

surfaced with distraction and 

restraint. Which only gives 

way to the exciting options of 

orthopedics and dentistry. 

Common injuries to elderly 

patients occur mostly in the 

hips and knees, the supports 

of much concentrated body 

weight. Developers of the 

artificial hip and knee joints 

use the properties of vibration 

and control, the fundamental 

laws of physics and gravity, 

the analysis of dynamic 

motion, and properties and 

behavior of material compos­

ites, coupled with an under­

standing of basic and com­

plex biological systems. The 

easily accessible oral region 

has allowed substantial 

progress to be made in ortho­

dontic adhesives, fixatives, 

and cosmetic dentistry calling 

upon a firm understanding of 

material demeanor, versatili­

ty, and longevity. 

The scope of biomaterials 

stretches from a freshman 

human anatomy course to the 

ranks of the doctorate-bound. 

It demands a definite grasp of 

biology with an equivalent 

hold in mechanics, materials, 

chemicals, and electronics. It 
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is therefore blatantly evident 

that a biomaterials engineer is 

truly a "Jack of all trades". 

No one can better exempli­

fy this than Dr. Brian Love. 

Dr. Love represents the veri­

table modem forerunner of 

biomaterials. His experience 

reaches the departments of 

mechanics, materials, biology, 

and engineering science and 

mechanics, just to name a 

few. And his involvement 

places him in contact with the 

latest developments in ortho­

pedics and dentistry. Dr. Love 

understands the need to ana­

companies such as Johnson & 

Johnson, Bayer, and 3M are 

devoting time and money to 

research initiatives geared for 

teaming clinicians and engi­

neers. The general practition­

er will lose ground to people 

with general knowledge of 

basic principles, yet concen­

trated in specialized areas. 

Dr. Love said "companies 

may not know what they are 

looking for when they say 

they are needing a certain 

degree designation." 

He emphasized the need 

for focused research efforts to 

lyze biological I 
problems from 

an engineering 

prospective. 

He jests, " ... so 

tell me, how 

do you analyze 

pain using a 

stress-strain 

diagram," and 

then try to 

explain that to 

a clinician. 

"material 
suitable for use 
as a substitute 

for living 
material, e.g., 
prosthetics" 

I The bioma­

terials engineer 

must translate their view­

points into information that 

physiologists can productive­

ly use. 

be entwined in the training of 

all new engineers. "You 

define what you can do better 

than the college," admits 

"You have to be able to Love and highlights the exi-

talk more than one language," gency of specific experience 

says Love, "so that you can 

speak effectively with doc­

tors, then relay their input 

back to your design team." If 

new engineers possess the 

skill capable of completing 

this task, the medical world 

stands to gain considerably. 

The progress of this pattern 

over the years has turned the 

heads of more than a few 

employers. Large medical 
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in teamwork and develop­

ment. 

Fortunately, an engineer's 

involvement in the field of 

biomaterials can start at Tech. 

The university has one of ten 

national Societies for 

Biomaterials to cater to stu­

dents' curiosity about the 

field. 

The society president, 

Mike Hayes, said "there's 

The hip and knee are the most problematic of joints. 

always been a wealth of 

information and interest in 

the field." 

Hayes has been with SFB 

from its beginning in 1993 

and has watched the field 

grow through the years. Now 

a graduate student, Hayes 

admits that, " ... there's plenty 

to be done," and counts on 

the SFB to support that. 

There are plans in the next 

year to. set up a database of 

interested companies, fabri­

cate a biomaterials resume 

book, and provide resume 

drop for students entering this 

field. There are also enthusi­

astic plans to erect a 

Biomaterials Library on the 

fourth floor of Holden Hall 

containing relevant journals, 

publications, seniors projects, 

and theses. 

While the field of biomate­

rials is up and coming strong, 

it is still in its infancy. 

Although that may discourage 

a fresh graduate yearning to 

get into the mainstream, do 

not shy away so fast. The dis­

cipline of biomaterials rose 

out of an urgent need of 

mankind. Its tendency to 

flourish and prosper has 

earned it the respect of its 

principle players, and the 

attention of those that it 

serves. 

Biomaterials deserves the 

respect and concentration of 

the medical and engineering 

communities while relishing 

the pride displayed by those 

who continue to pioneer this 

fulfilling field. fllt 

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 BUil T ON 

TEAMWORK AND A STRONG TECHNOLOGICAL BASE. 



Just Some Of Them. 
Alcatel is one of the world's largest producers of advanced telecommunications equip­
ment, which is installed in over 300 major networks worldwide. Everyday, we work to 
provide sophisticated global networking solutions for virtually every industry under the 
sun. If you are preparing to graduate with a technical degree, and you thrive on chal­
lenge and the rewards which come with it, there may be a place for you here. 

Alcatel currently has the following junior and mid-level engineering positions open in our 
Ashburn, Virginia facility: 

HARDWARE DEVELOPMENT 
SOFTWARE DEVELOPMENT 

SYSTEM TEST AND RELEASE CONTROL 
PRODUCT AND CUSTOMER TECHNICAL SUPPORT 

Alcatel Data Networks offers an excellent compensation and benefits package. Our 
campus facilities include an employee store, cafeteria and health and fitness room. For 
immediate consideration, please send your resume (indicating ref: VA TECH) to the 
address listed below, or fax to (703) 724-2348. We are proud to be an EEO/ M 
employer M/F/D/V. Also, we maintain a smoke-free, drug-free workplace and 
perform pre-employment substance abuse testing. 

ALCATEL 

DATA NETWORKS 
An Alcatel-Sprint Joint Venture• 44983 Knoll Square, Ashburn, Virginia 20147 

At Westvaco, 
we strive to be different. 

What about you? 

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

Westvaco 
Bleached Board Division 

Covington, Virginia 



Professor I 
students re----~ 

to help 
tress 

M 
aury Nussbaum, a 

first-year member 

of Virginia Tech's 

faculty, is proof that engineer­

ing is as much human as it is 

mechanical. As part of the 

Industrial Systems Engineeri 

department, he specializes in 

biomechanics and ergonomi 

His interests lie in occupationa 

health as well as spine kinetic 

and kinematics, or the study of 

the forces and movement of 

the spine. Nussbaum said his 

favorite interest is computer 

modeling of situations that 

occur in the workplace. The 

models "pull together all the 

parts" of his job, he said. All of 

the concepts and variables he 

deals with come to reality, or at 

least virtual reality, in comput­

er simulations. Nussbaum uti­

lizes a program which plots the 

stresses exerted on the spine 

when a human performs the 

task of lifting up and putting 

down a box. This simulation 

study was done in order to find 

a safer way to deal with the 

load of the box. In fact, most 

of the research he does is an 

effort to make the workplace 

and the jobs done there safer 

for workers. To Nussbaum, 

engineering serves to make the 

jobs that people do safer and 

easier. 

Growing up in New York, 

Nussbaum believes his love of 
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a mechanical engineer, 

elieved in fixing things rather 

Becaus of this, Nussbaum 

was alw ys fixing things as a 

yo th. · h this background, it 

decidin to go into en ineer-

ing. Nu chose t ching 

and is interes 

research opp ttunities large 

munica­

tions 

between 

levels of 

business, 

and safety 

in the 

work­

place. As 

of this 

semester, 

Work 

Design is 

the only 

class he 

teaches. 

Back to work: Nussbaum specializes in 
spinal stresses and workplace ergonomics. 

However, Nussbaum plans to 

be standing at the front of 

other classes in the future. 

"I will eventually be teach­

ing the undergrad Intro to 

Human Factors class, as well 

as Work Physiology and 

Biomechanics graduate cours-

pastimes. He kes to eat and 

go to the m to work out. 

While he ays it makes no 

sense, it oes make him happy. 

He also enjoys many kinds of 

en he lived in Ann 

ichigan, he spent a lot 

ing as an adolescent counselor. 

He is now thinking of going 

into the Big Brothers Big 

Sisters program since he has 

not been able to find a similar 

counseling center in the area. 

Now, he said, he is going 

through hobbies left and right. 

His latest is the piano. When 

asked how his skills as a 

pianist were maturing, he 

replied, "I would consider my 

piano skills at best fair." That's 

okay, though. Mozart didn't 

learn overnight, either. 

While a conversation with 

Nussbaum can span topics 

from mountaineering to pho­

tography to favorite music 

groups, he is definitely a lik­

able and directed individual in 

all of his many pursuits. What 

he teaches can be interesting 

alone, but his personality 

makes what he teaches that 

much better. Ill 



b,!_ Alf a Laval 
Power-generating plants, chemical 
process industries, the HVAC 
marketplace, steel mills, offshore oil 
platforms and beyond: the leadership of 
Alfa Laval reaches far and wide. With a 
widening global presence, opportunities 
continue to grow with the world's 
leading provider of compact heat 
exchangers and thermal engineering 
services. 

If you see yourself as part of a growing, 
dynamic team, explore the employment 
opportunities with Alfa Laval by 
contacting your career placement 
center. We offer an excellent 
compensation and comprehensive 
benefits package. 

An Equal Opportunity Employer 

Meaningful Careers 
Start Here 

aker 
• 

ATotal 
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 of leadership, 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 Emp/oymenJ Opportunity corporaJion, 
promoting a non-smoking and drug-free workplace. 

In a globally-connected world, BTG, Inc. shapes solutions that not only meet today's most exciting 
demands, but anticipates the brightest horizons of tomorrow's technology. We are a major provider 
of Total Information Solutions for ggyemment and intelligence agencies the mjlitarv and commercial 
clients worldwide. You'll join a world-class team that thinks big in a variety of extraordinary areas: 

............................ .... 

• Data Fusion • Electronic Commerce • EDI 
• Internet Technologies • ~I Systems 
• Geographic Information Systems (GIS) 
• Imaging Technologies and more. If you are 
a recent college graduate or degree holder. 
come explore these ground-floor cwortunities. 

SOflWARE ENGINEERING 
C, Ctt, JAVA. HTML. ORACLE, PERL. UNIX, 
Windows NT. (Some positions will require 
clearances.) 

You Have The Degree & Ambition 

DATABASE ADMINISTRATION 
You may qualify with a working knowledge 
of ORACLE 7 .x for Windows NT on Compaq 
Proliant servers using Compaq SMART Array 
Controller technology; or HP 9000 series 
running HPNX; or DEC Alpha series 8400 
running OSF-1 compliant DEC UNIX version 3.x. 
Knowledge of database management systems 
is a must with experience in PowerBuilder, 
IEF. etc. I , 1· l ········ t--s······ ··•·me····-' 

To Think INTERNET DEVELOPMENT 
JAVA • HTML • PERL • WWW • C • Ctt 

LANJWAN ADMINISTRATION 
You'll maximize your knowledge and proflciercy 
in Windows NT and TCP~P BTG For consideration, please direct your resume 
indicating the position you desire to: BTG, 
Inc. Dept EF971, 3877 Fairfax Ridge Rd. 
Fairfax, VA 22030.Fax: (703) 556-9290. Visit 
us on the INTERNET: http://wwN.btg.com{y:bs/ 
EOE. M/F/DN. INCORPORATED 

LAW ENGINEERJNG AND· 
ENVIRONMENTAL SERVICES 

We are a professional services firm seeking bright , 
energetic, and talented engineers, and scientists who share 
our enthusiasm for client service and professional 
development. We are seeking the following specialists to 
work in our over 100 offices. 

• Civil Engineering 
• Environmental Engineering/Science 
• Materials Engineering/Science 
• Engineering Science and Mechanics 
• Geology 
• Mechanical Engineering (HV AC) 

Wherever LAW operates, its services are guided by 
uncompromising principals of integrity, quality, and 
innovation. 'Ille principals ensure that our work enhances 
life while serving client objectives in every possible way. 

If you share our devotion to learning, developing as a 
professional, and client service, please foiward a letter of 
interest, with geographic preference, and a current resume 
to: 

Law Engineering and Environmental Services 
4465 Brookfield Corporate Drive 

Chantilly, Virginia 22021 
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Eye in tt1e Sky 

Co11ti1111edfim11 p<1ge 6 

its small corrective mirrors (ranging in size 
from a dime to a quarter) into Hubble's 
optical path with small arms-no larger 
than an average hand. These will provide 
corrected images to the other instruments 
until all are replaced in future missions. 

Other primary items replaced during the 
first servicing mission include: 

Magnetometers: The two magnetome­
ters onboard HST essentially serve as 
compasses, and give added information 
about the satellite's orientation with respect 
to Earth. Unfortunately, neither of the origi­
nal magnetometers worked properly, and 
both had to be replaced. 

Solar Array Drive Electronics 1: One of 
the drive units for the solar arrays had 
failed due to overheating. This unit was to 
be replaced. 

Fuse Plugs: Certain of the onboard 
fuses were sized improperly, and had to be 
replaced to prevent electrical failures. 

While extensive care was taken to plan 
which servicing functions were more impor­
tant and to schedule those first in case the 
shuttle had to release Hubble early for 
some reason , the entire mission went off 
without a hitch . Each objective was com­
pleted, some in less time than expected. 

At a cost of about $692 million to com­
plete the mission, however, some have 
doubts about its worth . Much of this cost 
had to be taken from the operations budget 
of the program, and from money budgeted 
for future improvements. At the time, there 
was question about having funding for the 
next two servicing missions. 

Fortunately, however, NASA has been 
able to solve its funding problems, and 
each of the next two servicing missions is 
currently scheduled to go off as planned. 
The first of these. the second scheduled 
servicing mission, is to commence with this 
February's Space Shuttle launch and will 
further upgrade Hubble's capabilities. 

NASA will loft into orbit two main new 
instruments to be installed aboard Hubble. 
Each is designed and built by Ball 
Aerospace, and each will replace a similar 
package currently onboard HST. Each also 
contains its own corrective optics for HST's 
spherical aberration-enabling a later 
removal of the COSTAR package. 

The first of these instruments, the 
Space Telescope Imaging Spectrograph 

(STIS) will replace the GHRS package. 
This instrument can make observations 
between 115 and 1000 nanometers-and 
allows operators to select between thirteen 
separate spectroscopic modes (two high 
resolution , six medium resolution , four low 
resolution , and one "objective") . Images 
will be filtered by one of 65 entrance slits 
and colored filters, arranged on a carousel 
like flower petals. What is unique about 
this system is that it takes spectral images 
in two dimensions-as opposed to the 
one-dimensional detectors currently aboard 
Hubble. This will allow STIS to simultane­
ously determine the spectral composition 
of multiple images along the same line of 
sight-such as the composition of a galaxy, 
the temperature of a star, and the motion 
of another star-and to compare them for 
analysis. This will allow observations to be 
made of faint images (gas clouds) around 
bright images (stars) and to possibly find 
anomalies (a potential to find, for the first 
time, clear evidence of planets in other 
galaxies) . 

The other new instrument to be installed 
aboard Hubble is the Near-Infrared 
Camera and Multi-Object Spectrometer 
(NICMOS). This instrument will allow a 
capability not currently aboard Hubble, the 
ability to study light in the 0.8 to 2.5 micron 
region . The system uses Rockwell-built 
low-noise mercury-cadmium-telluride 
detector arrays, and will allow scientists to 
study deep-space dust clouds and the red­
shift phenomenon. As defined by Einstein , 
objects in space moving away from each 
other will appear "reddish" when viewed. 
Each of NICMOS's three cameras contains 
one of these detector arrays, and a system 
of 19 filters that can be selected for individ­
ual observations. This entire package must 
be kept at approximately 58 degrees 
Kelvin to maintain a proper observation 
temperature-hence it is encased in a 
solid block of nitrogen within a hybrid 
Dewar: essentially a liquid-nitrogen filled 
cooler, in this case specifically designed 
not to interfere with observations. A key 
objective of scientists utilizing this instru­
ment is to find and study the epic, that 
region of the universe where stars and 
galaxies are beginning to form. 

The new instruments will span the light 
spectrum as never before, and will contin­
ue to answer questions from the forma­
tions of galaxies, black holes, and stars to 
the composition of the universe. 
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Letter from the Editor February 1997 

ENGINEERS MUST BE GLOBAL 

Personal contact 
has a sense of 
permanency 
that electronic 
media has yet 
to garner. 
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T 
It is a marvelous time. Technology is proceeding at a rapid, yet 
controlled pace. New advances are made every day, it seems. We 
live in a time where we can type something up on a computer, 

drop it onto the Internet and have associates in Australia, Japan, and 
England review that exact file instantaneously and simultaneously. It's 
staggering to think that just a century ago, getting consensus on apropos­
al from people in those geographic areas would have taken .µionths. 

Now we operate in nanoseconds and megahertz. 
As computer smart and Internet savvy professionals, engineers are in 

the position to have a profound effect on the market place of tomorrow. 
Already we see entire corporations that have no headquarters. They sim­
ply operate, meet, exchange information, and get assignments over the 
Internet from all comers of the globe. This has been a great boon for 
many new businesses, eliminating the need for excessive capital expense 
and allowing them to be more flexible, to operate anywhere at anytime. 

And while it has its monetary advantages, it has its personal costs, too. 
How much do we loose from not having that personal contact, now that 
deals are no longer sealed with a handshake, but rather an electronic 
transaction? Are we willing to give up the business lunch in favor of an 
email? 

As use of these new technologies increases, the number of personal 
interactions will decrease. At this point, it will be the technological person 
who can still talk with a person, not simply type to them, which will actu­
ally be in more demand. Think about it: would you be more impressed to 
receive email from a friend, or a handwritten note? Personal contact has a 
sense of permanency that electronic media has yet to gamer. 

Should we throw out the technology? Of course not. We should use it, 
but we should do so wisely. Use it when speed and efficiency is neces­
sary, but always remember to take time out to do things personally, too. It 
won't just make you feel better, it will probably add to your success as 
well. 

And if you think it simply takes too much time to go visit someone per­
sonally, just think about how long it took a century ago. 



passion t o be 

"The diversfty of our businesses, our 

market leadership, our financial 

strength, the talen:ts of our peopte -

and the .change initiatives in place -
will result in dramatic growth in the 

year. ahead.~
7 

- Larry Bossidy 
Chairman & 
Chief Executive OHlcer 

Intense. It's th be t way t de cribe Ur 

environmer;it. 

Passionate. It the only way to de crib 

our c mmitment to a et of core ~tlue tha define 
our ulture. 

Customer: , Integrity> Pe ple1 Teamwork, Sp e , Innovation 
and Perft rmance - our hared belief in, and dt:tennination 
to fcx:u on, thee value ha help d us write one of 
the mo t impr ive sue ories in the gt bal bu.sine 
community. 

'ales curr ntty tand at 14+ billi rt. Over the la t five 

years, earnings have ri en at a compound a erage 
annual rate of 25%. Op rating margin · nearly double 
what it was in cbe early 90's. Our tock price h~ 
quadrupled. We hold leading po ition in many of 
our major markers. And we rank in the top 75 n the 
Fortune 500 list. 

We are an aggressive, dynamic high tech enterpriSe 
which operates globally in a diver e range f industry 

ctors. Cu t mer in Virtually every comer of the 
globe view u a a quality producer of aero pace and 
automotlve sy terns, hemicals, ftbe~ , pla tic and 
ad anced material . 

The future? Our g al are ambiti us. We're aiming for 
consistent annual earnings growth of 13 to 17% into 
the next century. 

o if you share our pa ion for ucce and our belief 
in the power of people and their ability to do great 
thing t let' talk. 

For additional information, check ut our ite on tJ1e 
World Wide Wi b: http://www.alUedsignal.com 

We are an equal opportunity employer. 
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