


Six good reasons 
to rent at Foxridge. 

I.Space 
Very spacious 1, 2, & 3 bedroom 
apartments with roomy rooms 
and large walk-in closets. In addi­
tion , each apartment has a private 
balcony or patio. 

4. Bike trails 
Walk, jog or bike the scenic trails 
which lead to the Va. Tech cam­
pus. Enjoy the country setting and 
open space to live. 

Office Hours: M-F, 9-5:30 
Sat. 10-5 

2.Heat 
(AND HOT WATER) included in 
your rent. Stay nice and warm 
this winter without the added ex­
pense of a heat bill . 

5. Tennis courts 
. . . basketball courts, weight 
room, saunas, clubhouses, a big 
screen TV with FREE movies 
each week. A full time Recreation 
Director. 

APAlnMENlS 
In Hethwood, Prices Fork Road 
Phone 951-1221, Blacksburg 

3. Maintenance 
A professional staff on call 24 
ho1Jrs a day. We take pride in of­
fering the best in service to our 
residents . 

6.Pools 
.2 large pools and a wading pool 
to enjoy every day of the summer. 
Lifeguard on duty during all pool 
hours. 

Equal Housing 
Opportunity 



On the Cover: 
Dr. Arp's Oxygen Flow Controller reduces rising 
medical care costs. 

Photograph by W. Bruce Robertson 

Engineers' Forum is Virginia Tech's student 
engineering magazine. Engineers' Forum 
magazine is published four times during the 
academic year. Editorial and business office 
is located at 112 Femoyer Hall, Virginia Poly­
technic Institute and State University, Blacks­
burg, VA 24061. Phone (703) 961-7738. Mem­
ber of Engineering College Magazines Assoc­
iated, Lynn Nystrom, Chairperson. 

The opinions expressed in the Engineers' 
Forum do not necessarily reflect those the 
administration, faculty, or student body of 
Virginia Tech. 

Printed by University Press, Roanoke, VA 
Copyright 1987, Engineers' Forum. 

Engineers' Forum 

EnsinecrS 
Forum 

Volume 5, Number 3 
February, 1987 

Biomedical Engineering: 
A Practical View 

by Rajiv Khanna 

The CIA on Campus: 
Opinions by Mary Anne Lonergan, 

Susan Talbot, and 
Christine Muller 

Fiber Optics: 
The New Wave of Technology 

by Eli Fabel and Ste/ an Kim 

Fiber Optic Research at Tech: 
On Top of the Wave 

by Eli Fabel and Ste/ an Kim 

Gallium Arsenide Lights a New Path 
by Eli Fabel and Ste/ an Kim 

Editor's Page 

Trivia Quiz 
by Aaron Lesser 

Sixty Years Ago 
rrone never finds a rich engineer." 

Picture Quiz 
by W. Bruce Robertson 

4 

6 

12 

14 

16 

2 

19 

8 

20 

page 1 



STAFF 

Editor-in-Chief 
Alex R. Derr 

Assistant Editor 
Susan Talbot 

Business Manager 
Aaron Lesser 

Production Manger 
Mary Anne Lonergan 

Writing Editor 
Albert Moore 

Photography Editor 
W. Bruce Robertson 

Staff 
Matthew Dawson 

Eli Fahel 
Tom Glaab 

Rajiv Khanna 
Sandra Kiess 

Stefan Kim 
Susan Nystrom 

Christina Van Salen 

Editorial Advisory Committee: 
Lynn A. Nystrom - Head; Director of 

News and External Relations for 
the College of Engineering. 

Wayne Clough - Head of the Civil 
Engineering Department. 

Gary Downey-Asst. Professor, Cen­
ter for the Study of Science in So­
ciety. 

Richard Goff - Engineering Consul­
tant. 

Ed Henneke - Professor of Engineer­
ing Science Mechanics. 

Sam Riley - Professor of Communi­
cations Studies. 

page 2 

Side Effects of Technology 
Threaten the Engineering Profession 

The space shuttle Challenger and Three Mile Island have one thing in 
common - disaster struck when responsible decisions made by engi­
neers were overruled. As technological growth accelerates, we must 
govern it to ensure that it continues to serve mankind. This growth can 
be governed most effectively by those who understand and respect it 
most - the engineers who created it. 

It would seem logical, then, for engineers to become politically and 
socially active. Unfortunately, this seldom happens. An engineer who 
blows the whistle when he observes an unsafe practice is often 
demoted or fired. Perhaps the real tragedy is that engineers have to 
accept this form of corporate retribution since they aren't sufficiently uni­
fied to protest effectively. 

The professional responsibility of engineers is increasing dramatically. 
Modern technology has frequent and often harmful social, economic, 
environmental, and political impacts. In the words of Dan H. Pletta, Pro­
fessor Emeritus of Engineering, "technology, like surgery, is not risk free. 
But unlike surgery, technology involves innocent bystanders if 'side 
effects' follow its application." And unlike the medical profession, all 
engineers are not members of a unifying organization that provides 
standards of ethics to work by, reprimanding those who do not follow 
the code. 

The Order of the Engineer is a movement to emphasize professional 
obligations of engineers to serve their fellowman. Its purpose is to unite 
engineers of all disciplines to foster pride, integrity, honor, and dignity. It 
encourages engineers "not only to protect the public's heath, safety, and 
environment and to conserve its resources, but to participate in societal 
leadership roles on technological issues." 

Engineers join The Order of the Engineer voluntarily, and with only a 
$10 fee for the ring received. They give an oath to "hold paramount the 
safety, health, and welfare of the public in the performance of profes­
sional duties" similar to the Hyppocratic Oath medical professionals 
have been giving since the 4th century A.O. "It neither replaces nor 
competes with other engineering societies, but it does lend dignity and 
significance to the professional service of those who accept its creed." 

If you would like to join this widely recognized movement, ceremonies 
will be held this year during National Engineers' Week, the last week in 
February. For more information, please contact Dr. Comparin, 113 Ran­
dolph, Dr. Conger, 135 Randolph, or call the Engineers' Forum, 112 
Femoyer, at 961-7738. 

If 
Alex Derr 
Editor 
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Explore The 
Future In 

Good Company 
Saginaw Division is a 

dynamic place to put your strong 
technical skills to work. 

Saginaw Division, General Motors Corporation 



BIOMEDICAL ENGINEERING: 
A Practical View 

by Rajiv Khanna 

D
eep in the dark lower recesses of Randolph, where 
many students dare not go, is the office of Dr. Leon 
Arp. His office hides in room 3 of Randolph's base­

ment. It is an ominous place for a leader in Biomedical 
Engineering. Who would suspect that this is the home of 
eighteen patents and numerous innovations? 
When you enter room 3, you enter both a laboratory and an 
office. Electronics and mechanical equipment cover the 
counters. A table sits in the middle. Papers cover the sur­
face in neat arrays. In the center of it all is Dr. Arp. 
This is Dr. Arp's biomedical engineering. It applies modern 
technology to real world problems. Problems are oppor­
tunities to apply technology. The world is full of them. Many 
problems have simple solutions. Some problems are not 
even recognized as problems. The creative individual rec­
ognizes a problem and then finds a simple solution. 

Biomedical Engineering 

W
hat is biomedical engineering? This question has 
no simple answer. Biomedical engineering is a 
diverse field. It involves many disciplines. Dr. Arp 

has a Ph.Din Industrial Education. His work, shown in the 
inventions below, covers a spectrum of fields. It applies 
chemistry, physics, mechanics, and electronics to medical 
problems. Most solutions are common sense. The imple­
mentation requires knowledge of various fields. Informa­
tion on all of these subjects is readily available at Virginia 
Tech. 

Inventions 

Dr. Arp began his research twenty-five years ago. 
He patented eighteen inventions and licensed four­
teen of these for production. His work is practical. 

He designs machines used in medicine and other indus­
tries. He described a few of his inventions during our 
interview. 

Rajiv Khanna is graduating in June with a BS in Electrical 
Engineering. He hopes to spend the next few years study­
ing Digital Signal Processing in a more urban setting. Quite 
the sports maniac, Raj spent this football season filling out 
graduate school applications. But only during the com­
mercials. 
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Oxygen Flow Controller 
The oxygen flow controller saves money. It reduces the 

amount of oxygen wasted when a person exhales. People 
inhale for only one third of the breathing cycle and exhale 
for two thirds of this period. The oxygen flow controller 
turns the oxygen supply on during the inhalation part of the 
breathing cycle and off during exhalation. It reduces oxy­
gen loss during the exhalation period saving hospitals 
money. 

Blood Pump 
Other medical problems yi91ded new patents. The blood 

pump is another example. The roller and tube pump uses 
a roller to pinch a tube carrying blood. The blood moves 
when the roller squeezes the blood from one end to the 
other (see figure 1 a). The squeezing action crushes blood 
cells. "Would you expect that a steam roller would not 
squash a basketball?" Dr. Arp asked. "It's all common 
sense!" 

"'OLLER, 

figure 1a 

Dr. Arp's blood pump uses a diaphragm to pump blood. 
There is a cavity with a rubber diaphragm on one side. The 
inlet and outlet have one way check valves allow blood 
flow in one direction only. Air pressure moves the diaph­
ragm. A vacuum pulls the diaphragm out and blood fills the 
cavity. Then air pressure pushes the diaphragm in. The 
blood flows out of the cavity. It cannot flow backwards 
because of the one way check valves. "The trick is to never 
let the diaphragm touch the cavity walls (and crush blood 
cells)" Dr. Arp explained. 

Engineers' Forum 



Blood Oxygenator 
Blood pump damage only accounts for fifty percent of 

the damage to blood during surgery. The other half of the 
damage stems from blood oxygenators. Bubbling pure 
oxygen through blood damages red blood cells. Separat­
ing the blood and oxygen with a membrane reduces the 
damage. Oxygen diffuses through the membrane into the 
blood the same way it does in the lungs. Blood often sticks 
to the membrane reducing oxygen diffusion. The blood 
must flow at high speed to keep it from sticking. This 
damages the blood. 

Dr. Arp's blood oxygenator pumps the blood laterally 
across the oxygen carrying tubes. The natural flowing 
action around the tubes washes blood away from the 
membrane. More oxygen reaches the blood and there is 
less damage. 

Dr. Arp's research interests vary from motor controllers 
to ovulation detectors. A video tape is available that des­
cribes many of his inventions. Each invention serves a 
useful purpose and helps people. This is common to all of 
his research. 

A Piece of Advice ... 

D
r. Arp gives his graduate students a piece of advice. 
Find your own solutions first and then research the 
work of others. Hybridize the best of both and solve 

the problem. Don't let others hinder your creativity. If bio­
medical engineering interests you, Dr. Arp is available to 
answer questions. He encourages undergraduate re­
search. 
He teaches the following courses in the mechanical engi­
neering department at Virginia Tech: 
• ME 3100 Introduction to Biomedical Engineering 
• ME 3270 Biomedical Instrumentation 
• ME 4420 Biomedical Systems Engineering 

Dr. Arp recommends ME 4420 as a course in applied 
digital electronics to all engineers. These courses are 
available as technical and free electives to most engineers 
and apply to the biomedical engineering option available. 

Engineers' Forum 

$£N ()ft 

MO#ll 

~l'i£ l 
E:ffOllT 

OH 

NO 

LOW 

U r-. lllJ"Ell " l'Al l( i.T f!llGGEll 

' l'ISOft 

OXYTROl t.1 

OEIONC ~Toe 

<il OI f CO f~OtHR 

page 5 



Recruiting • • • 

f what they feel are controversial actions of the CIA. How­
ever, their demonstrations come across as a nuisance, and 

l~~~~~~~=a~rWe~t~h~u~sgi~n~effQe~ctive in expressing their views. Instead of 

S
hould the CIA be invited to colleg ~ ~ IA visits extended through the university to 
purpose of graduate recruitment a reer oportunities for graduating students, 
tunity information? This issue is a uld extend their own invitation to the CIA to 

deal of attention as the CIA is currently on parate issues that interest them. 
various universities. Opposition has b n t other companies that recruit and hold 
campuses, including Virginia Tech o Dec e on campus? To act consistently with 
The College of Engineering extend the ·nvit ti' ·n o rotesters have, they would have to 
CIA and the visit was sponsored by e re eal o ime opposing many influential com-
Council. The seminar addressed th ecru1 at Virginia Tech. Due to trends in tech-
Intelligence in a Democratic Society" a ifts in government spending, many compan-
Engineers and Scientists in the CIA." Attention percentages of defense related govern-
to the visit by both students genuinely intere; ·n.. co t ac ork. The employees of these companies 
information with the CIA and students p otesf ha e ng and rewarding careers in their selected 
representation on campus. fields. if hey have the freedom to choose this as any person 

Why are the CIA visits being protested? Every ne 1s has th freedom to choose the CIA for career opportunities. 
aware that the First Amendment guarantees all citiz ns the As nited States citizens, it would be in our best interests 
right to freedom of speech. This implies a right fo each to ma e certain thatthe CIA has access to some of the most 
individual to make his or her own decision. By orga izing qualifi d young people. College campuses offer an abun-
demonstrations which are disruptive and immatwre in danc of human talent and resources. Those people that 
nature, protesters are violating the human rights of ellow have n interest in a challenging position with the CIA will 
students and CIA representatives. The protesters maRe the make commitment to enact conscientious and responsi-
incorrect assumption that others are not capable of m king bled cisions in both their job and the future of the CIA. 
their own intelligent decision based on varied tj . ck- In onclusion, there are no qualified reasons why CIA 
grounds and unique life experiences. CIA protesters feel repre entatives should not visit college campuses around 
that it is their right and responsibility to inform the public of the n tion. The basis for educational institutions is learn-

Christine Muller is a senior in Materials Engineering. he 
is Vice President of the SEC. 
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o one should interfere with this purpose or the fun­
ntal right for freedom of expression. An open mind 
elcome increased knowledge and will prevent nar­
inded options for the future. 
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on us: 
or Subverting? 
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· 1947, the CIA has been the under­
e in e overthrow of selected governments. 

-.....--_ .. this an their engagement in torture, sabotage, 
er in A¥ln actics have been revealed by former 

"""1~:i-.mbers such a Ralph W. McGhee (Deadly Deceits, 
My e r ·n the Cl , Philip Aghee (Inside the Company, 
CIA Dt , an conscientious news reporters. 

latant facts support the protest against the CIA. 
1111 1nil< a ~11\r'l\. is not the polished and patriotic· team of G-men 

any seem to envision. 
in protest regard the CIA as an overly empowered, 
organization, capable of destroying human lives 
" The U. S. Government entrusted the CIA with 
wer for the purpose of protecting and defending 
. However, the CIA has exploited this intention and 

has b ome so large and extensive that the U.S. Govern­
ment longer can control it. It seems the CIA only has to 
answ r to the CIA. 

Th s, the protesting of the CIA at the SEC meeting in 
Dece ber was not some banal rebellion. A portion of the 
stude t body is aware of the CIA's lawlessness. Another 
portio , students interested in working for the CIA, are 
blind ·its subversive actions. 

Th SEC members, along with those who attended the 
lectur , viewed the protesters as an uncontrollable distur­
banc And this is exactly how the protesters saw the CIA. 
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Sixtl.] Uears Ago 

Editors Note: This editorial appeared in the January, 1927 
issue of the Virginia Tech Engineer 

It is the duty of every thinking engineer, or student of 
engineering, to eliminate, as far as it is possible, the very 
hazy and indefinite conception held by the average outside 
individual concerning engineering. At the present time, 
people are beginning to realize more and more the worth of 
the engineer as a professional man; still, there are yet many 
people who confuse the mechanical engineer with the 
engineman of a locomotive or make some other equally 
absurd mistake. Undoubtedly, the engineering profession 
is becoming more recognized and the engineer is being 
placed with his friends, the doctors, lawyers, etc. This 
placement is inevitable. The engineer, in his own particular 
sphere, is doing just as great work and doing it just as well 
as any other class of men. Often the monetary returns are 
small- indeed, it has been said that one never finds a rich 
engineer. The engineer's contribution must to be advance­
ment of the world and to the progress of his fellow man. His 
gifts to humanity are priceless. 

It is on account of the works of the engineer that the 
student of engineering should take a particular pride in the 
maintenance of the standards setfor him by his predeces­
sors. He should realize that his position in life is a peculiar 
one; that unless his achievements are of particular bril­
liance, that they will never be known except to a select f~w. 

You can find many people who can tell you who wrote 
Evangeline, but there will be few indeed who can tell you 
who designed the Brooklyn Bridge. Still, with regard to 
service to humanity, the Brooklyn Bridge is by far the 
greater achievement. Everything considered, however, the 
engineer has the consolation of knowing that his work is 
practically permanent. His constructive efforts are monu­
ments of his lifetime. 
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TASC We have the 
Queer Solution for you. 

We're TASC, an applied technology 
company with a national reputation for ex­
cellence in solving complex systems pro­
blems for our U.S. Government clients. At 
T ASC we apply our expertise in systems 
engineering and analysis to the areas of 
reconnaissance, signal processing and com­
munications. We're looking for Computer 
Science and Engineering graduates with ad­
vanced degrees who can help us offer in­
novative answers to some of the most im­
portant and challenging systems problems 
facing our nation. 

When you join us at T ASC, you'll be 
part of a company with one of the lowest 
turnover rates in the industry. The con­
tinuous technical challenges we offer are just 
one of the reasons our professionals stay 
with us. Equally important are the rewards 
for their achievements - and at T ASC, your 
financial future is a bright one with a com­
petitive salary, a lucrative profit sharing 
program, and a tax deferred savings plan. 
Plus, comprehensive benefits including three 
weeks' paid vacation. We also have many 
locations to choose from. 

T ASC has immediate openings for 
Computer Science and Engineering 

graduates with advanced degrees 
{Masters/PhD) in the following areas: 

McLEAN, VA OFFICE 
• Communications Engineers 
• Systems Engineers 
• Systems Design Engineers 
• Digital Signal Processing Engineers 
• Senior Data Base Systems Engineers 
• Geographic/Cartographic Systems 

Engineers 

ARLINGTON, VA OFFICE 
• Software Engineers 
• Acquisition Research Analysts 
• Defense Systems Technologists 

READING, MA HEADQUARTERS 
• Embedded Systems Analysts 
• Telecommunications Engineers 
• Reliability/Logistics/Cost Analysts 

DAYTON, OH OFFICE 
• Manager, Cost Modeling and Research 
• Sr. Scheduling Analysts 
• Operations Research Analysts 

SANTA ANA, CA OFFICE 
• Acquisition, Tracking and Controls Analyst 

OKLAHOMA CITY, OK OFFICE 
• Inertial Navigation Systems Engineer 

We invite you to learn more 
about TASC. Join us Thursday 
night, February 26th, in the 
Squire Student Center, Room 
315, from 7pm - 9pm for a 
company presentation. We will 
also be on-campus the followin.g 
day, Friday, February 27th, to 
conduct personal interviews. To 
arrange an interview, please 
contact your College Placement 
office today. Plan to attend both 
sessions. If you are interested 
but unable to attend, please 
send your resume to Jay R. 
Phillippe at: 

TASC 
THE ANALYTIC SCIENCES CORPORATION 

8301 Greensboro Drive, Suite 1000, 
Mclean, VA 22102 

An Equal Opportunity Employer 
U.S. Citizenship Required 



Some tho...,..~. 
From the Class of '86. 
"I chose Boeing for many different reasons- some 

professional, others personal. From a professional stand­
point, aerodynamics is what I want to do, and I wanted to 
work for the company that sets the standard for quality. 

"I looked at salary, too. But not so much as at geog­
raphy. Work is only a part of life. If you work 8 hours, 
you spend the other 16 someplace else. And this is a 
great place to live. 

"The work so far? Exciting. I've been surprised that 
I could get into meaningful work so quickly-· yester­
day I was on a wind tunnel test to evaluate low speed 
performance of a wing-tip extension for the 757. In 
contrast, I interned at another aerospace company last 
year and most of the people ~ : ·' 
there my age were sitting 
around reading manuals. 
Not here. There's real 
work to be done. 

''"What would I tell 
the Class of '87? Do 
what I did. Look at 
the professional op­
portunities, the life­
style, and the chance 
to make a contribution~ 

Kevin Gordon 
Aerospace Engineer 
Boeing Commerical 

Aitplane Company 



your future. 
From the Class of '65. 

"When young people ask about career decisions, all 
I can honestly do is tell them my own experience. 

"I looked for a company, not just a job. I considered 
the company's reputation for quality. And I looked at the 
percentage of sales set aside for research and develop­
ment because that's a company's investment in its own 
future. And the future of its employees. 

"Boeing was tops in all categories. 
"If I were to give advice, in addition to relating expe­

rience, I'd say this: look for a wide range of opportunities. 
For flexibility. 

"Boeing is a family of companies, many with opera­
tions near Seattle. The engineers who work here have found 
it possible to make important career changes without 
forcing disruptive changes in their family life. If you're 

looking for professional 
opportunity, be certain to 
look at the company, not 

just the job~' 
We have high stan­

dards and we need good 
people, with spirit, 
to help us maintain 
our competitive edge. 

Jim Johnson 
Vice President, General Manager 7]7 
Boeing Commercial 
.Afrplane Company 

Engineers and 
Engineering Technologists: 
To find out more about the opportunities at 
Boeing, contact your college placement office. 
Or send your resume to The Boeing Company, 
P.O. Box 3707-C73, Seattle, WA 98124. 

BOEING 
An Equal Opportunity Employer 



FIBER OPTICS 
The New Wave of Technology 

by Eli Fahel and Stefan Kim 

F
iber optics, the latest major breakthrough in the 
communications industry, is greatly altering and 
enhancing our telecommunications interests. This 

remarkable scientific achievement will not only serve the 
telecommunications network, but various other applica­
tions as well. The speed, efficiency, and economy of a fiber 
optic system are essential for the needs of modern 
technology. 

An Overview of Fiber Optics 

T
he core offiber optics is the glass fiber which is utilized 
as the medium for transmission. This glass fiber, the 
thickness of a horse hair, is combined into strands to 

make a cable. These glass strands are so pure and trans­
parent that light travels inside them for many miles with 
negligible loss of the source signal strength. 

The signal that is telegraphed through this medium is 
produced by a laser. The laser sends pulses or flashes of 
high frequency signals at the input which will be received 
and decoded at the output terminal after travelling a set 
distance through the fiber. In an overview, a fiber optic 
communications system involves a signal being transmit­
ted in coded laser light through thin strands of glass fiber 
and decoded to produce an output signal. The data can 
often be transferred from source to destination in fractions 
of a second. 

Glass vs. Copper 

The copper wire industry will suffer from the incorpo­
ration of fiber optics into our communications sys­
tem. Copper wire has reigned as the most convenient 

and inexpensive medium for most electronic systems. 
Fiber optics is already putting an end to this in various 
places. The long-range advantages of this new technology 
give copper a clear disadvantage when speed and low 
cost are of great concern. 

Copper wire, still the dominant component in the com­
munications industry, transfers information from one des­
tination to another by means of electrical pulses coded in 0 
or 1. Fiber optics uses the same coding structure. This form 
of digitization is the basis for telephone networks, compu­
ter links, and various other applications. The carrier of data 
in the case of copper wire is the electron or the electric 
current. Fiber optics, on the other hand, utilizes the light 
beam, the speed of which is unequaled. There are distinct 
advantages: 
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1. It takes a laser 1 second to transmit 480 copies of a 
magazine issue through a glass fiber that would require 
copper wire 21 hours. The enormous difference in speed is 
achieved by a laser blinking up to 2 billion times a second. 

2. Laser light is immune to interference by electromag­
netic fields which hinders communication through copper 
wire and cable. 

3. Oat~ transmitted by fiber optics can travel great dis­
tances without having the signal weaken appreciably. 
Copper phone lines need repeaters to amplify the signal at 
1-mile intervals. Fiber optic cables can handle destina­
tions of 30-40 miles before the light signal is amplified. This 
low attenuation characteristic of a fiber optic system 
makes it a very feasible method for long-range communi­
cations, particularly in the telephone industry. 

4. Fiber optics is also favored over copper wire because 
of its handling capacity. A fiber optic cable that is less than 
an inch in diameter is capable of carrying up to 400,000 
calls simultaneously, out performing today's densest mi­
crowave-radio route by a factor of 10. 

And the Winner is ... 

The phone industry will probably be the top benefac­
tor from fiber optic technology in terms of costs and 
efficiency. Fiber optics will save an estimated 85% of 

the cost per circuit mile spent on present technology. AT&T 
recently completed a fiber optic cable link between Wash­
ington, D.C., New York City, and Boston, and plans to lay a 
cable across the Atlantic Ocean to England and France. 
MCI, an arch rival to AT&T, is laying 4,250 miles of fiber 
optic cable. On the whole, a dozen major companies plan 
to spend $6 billion in the next 4 years to build long­
distance fiber optic networks. 

International Acclaim 

C
ountries throughout the world are realizing the 
advantages of such a system and are beginning to 
take measures in redesigning their communica­

tions networks. Japan has made an aggressive move to 
control new fiber optics innovations by heavily investing in 
research and development. The Japanese developed a 
laser which clocked 1.6 billion pulses per second through 
a 19-mile stretch without reamplification of the signal. Pro­
gress has since increased the speed and distance of the 
signal. Bell Labs produced a laser which flashed 2 billion 
pulses per second over 44 miles, the most advanced sys­
tem to date. Other countries which have an appreciable 
investment in fiber optics are France and Germany. The 
U.S. and Japan, however, dominate the market in all 
aspects. 
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HOW INFORMATION TRAVELS ON A LIGHT BEAM 
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Analog signals from a source are con­
~-----..a verted into a digital code of 'ones' and 

'zeros'. 
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Signals are combined in this optical 
integrated circuit to increase the 
capacity of a fiber. 
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The Digital code turns a laser on and off 
thousands of times per second; the laser 
generates a pulse for a 'one' and turns off 
for a 'zero'. 
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A photodetector converts light pulses 
into electrical signals by color differenti­
ation. 

Digital to analog converters reconstruct 
the original source. 

D 
A 

T 
A 

Engineers' Forum 

DIGIT AL~ ANALOG 

C. M. Van Ba/en 
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Beyond Telephones 

The applications of fiber optics go far beyond the 
telephone industry. With proper modification to the 
coding and decoding of the signal, fiber optics can 

be used in just about any form of data transmission. 
Although it is a bit premature to examine the effect of fiber 
optics on the computer industry, we can speculate on 
some of the future applications. 

Fiber optics have great potential for use in computers. 
Since the computer is reliant on high-speed switching in 
its logic circuits, fiber optic switching devices are ideal for 
such an application. The logic scheme for the optical com­
puter is the same as that of today's semiconductor-based 
computer. The change is in the medium which allows tor 

the transportation and manipulation of data. An optical 
computer is very possible. 

Besides the telephone and computer industry, fiber 
optics is being applied in various other areas. Medical 
imaging, artificial vision for robots and weaponry, seismic 
surveys, weather forecasting, and supplying data to com­
puters from sensory components are just a few. In terms of 
defense, the Navy is funding a plan where fiber optic 
equipment is used in sensors for tracking submarines. 
Uses of fiber optics are still being discovered. Expect to 
find fiber optics in the mainstream of society before the turn 
of the century. 

Eli Fahel and Stefan Kim are juniors in electrical engi­
neering. 

Fiber Optic Research at Virginia Tech: 
On Top of the Wave 

by Eli Fahel 

T
he fiber optics undergraduate and graduate 
teaching program at Virginia Tech is the largest in 
the country. Since its establishment in April of 

1986, the program has been a success in attracting the 
attention of students as well as industry support. Under 
the directorship of Dr. Richard 0. Claus, fiber optics 
research at Virginia Tech accumulated about$600,000 
in funds this past year from various industry and 
government sources. 

The Fiber & Electro-Optics Research Center at Vir­
ginia Tech is currently sponsoring four main areas of 
research. Fiber Sensing, the most heavily funded 
branch, is the section where most of this effort is con­
centrated. Sensory equipment for commercial ship 
application, fiber sensors for material evaluation, and 
various other network sensors pertain to this section. 
Elsewhere, research is beginning in Fiber Fabrication 
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where the capability of producing the fiber in the Fiber 
Optics Lab is being explored. 

Three projects are currently being examined in the 
area of Fiber Communications. This branch focuses 
on LAN (Large Array Network) communications sys­
tems used in telephone, computer and satellite links. 
The remaining branch of fiber optics research at Vir­
ginia Tech is in the relatively new field of integrated 
optics. 

Applications in fiber optics are multiplying to suit 
the demands of advancing engineering. "Fiber optic 
devices are becoming more and more apparent in 
communications, sensory equipment, and computer 
systems," comments Dr. Claus, Director of the pro­
gram. "The thermostat of a car is one example of the 
extent of such a technology. Being a sensory element, 
a fiber optic thermostat will run much more efficiently 
and is economically favorable over the current ther­
mostats. The same advantages can pertain to a home 
lighting system." 
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by Eli Fahel 

The student ISHM (International Society for Hybrid 
Microelectronics) Chapter of Virginia Tech recently 
took a plant trip to Analog Devices, Inc. located in 

Greensboro, N.C., as part of a sequence of activities the 
group sponsors throughout the year. The trip was organ­
ized by the president of the chapter, Jeff White, in coordina­
tion with Dr. F. W. Stephenson. 

Engineers' Forum 

I I t ...... .... ' 204 Draper Road 
Blacksburg, Virginia 
703 -552 -1020 

The group of 15 members spent the day listening to 
informative lectures and observing various operations 
undertaken in the Analog Devices' facilities. Analog Devi­
ces, Inc. is involved in the manufacture and sale of an 
extensive line of electronic components, subsystems, and 
systems. The aim of the trip for ISHM was to gain exposure 
specifically in the fabrication and processing of hybridized 
electonic circuits. Representatives from Analog Devices 
took special care by relating this information in terms of the 
group's level of understanding to the subject. The group 
was briefed on the hybridization techniques and various 
precautionary methods devised by engineers to ensure 
maximum performance in the sensitive production pro­
cess of this industry. Economical factors and feasability of 
products was also related to the members. 

Among the 15 on the trip, Professor Shinzo Onishi and 
Instructor Doug Hopkins of Virginia Tech's Electrical Engi­
neering faculty were included. In terms of the significance 
of such plant trips, Doug Hopkins comments: "It broadens 
and clarifies the perspective of the student. By giving the 
student a chance to observe the applications of the subject 
he or she is studying in the class environment, the material 
will have more substance." 
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GALLIUM ARSENIDE 
Lights a New Path 

By Eli Fahel and Stefan Kim 

T
he semiconductor industry is making room for newer 
competition in a race for speed, density, and feasibil­
ity. The latest to enter this race is the compound 

Gallium Arsenide (GaAs). Although the major focus of the 
GaAs technology is still at the research and development 
level, a wide range of applications are on the market and 
enroute to becoming valuable assets to modern elec­
tronics. 

Gallium Arsenide is not entirely a new product on the 
market. Its existence dates back to the 1960's, and since 
has found its most common use in the light emitting diode 
(LED). However, past applications are only minor indica­
tions of Gallium Arsenide's full potential. The electronics 
industry is just now beginning to utilize Gallium Arsenide in 
other areas. 

"Silicon is undoubtedly the backbone of the semicon­
ductor industry," according to Dr. Larry Burton of Virginia 
Tech. Dr. Burton and staff have been researching the var­
ious properties of GaAs through the support of Texas 
Instruments and the Virginia's Center for Innovative Tech­
nology. "The current market for GaAs is relatively small 
due to the dominance of Silicon in computer chips. A great 
disadvantage for the GaAs industry at this point is the 
processing expense. Gallium is a very scarce and expen­
sive element while Arsenic is not as scarce but very vola­
tile. Silicon, on the other hand, is the second most abund­
ant element on Earth (Oxygen is the first). In effect, GaAs 
start-up requires a hefty initial cost, more than some indus­
try heads are willing to gamble on." 

There is also another factor which makes GaAs more 
expensive for manufactures. "Silicon forms an oxide layer 
(Si02) during the manufacturing process which gives the 
material excellent passivating and dielectric properties 
along with chemical stability. GaAs manufacturers have 
yet to achieve a comparable technique for the formation of 
this layer. Other methods are being examined to compen­
sate for this drawback. 

"GaAs does offer us distinct advantages over other 
materials in vital areas of the electronics industry." A prim­
ary asset for GaAs is its superior electron mobility com­
pared with Silicon and Germanium. For example, it has 5 
times the processing speed of Silicon. This property ena­
bles transistors to have higher frequency limits, and IC's to 
have higher rates of switching. Also, high speed GaAs­
based lasers can transmit billions of bits of data per second 
in various telecommunications systems. 
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Innards of the cold head. The GaAs crystals are placed in 
an evacuated slot for testing. Leads coming out of the cold 
head are routed to an instrument panel. 
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Processing steps performed by GT A Eric Cole analyze the 
specific properties of a GaAs sample inside the cold head. 
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Trivia Quiz 

by Aaron Lesser 

1. What is the oldest building on campus? 
a. Burruss Hall 
b. Solitude 
c. Major Williams 
d. Hillcrest 

2. Who performed the first successful heart 
transplant? 
a. Christiaan Neethling Barnard 
b. Marcus Welby 
c. Alexis Carrel 
d. Walter Reed 

3. Who first demonstrated cathode-ray 
deflection in an electric field? 
a. Ernest Rutherford 
b. Joseph John Thomson 
c. Benjamin Franklin 
d. Jonathan Cathode 

4. What year was this school founded? 
a. 1929 
b. 1830 
c. 1890 
d. 1872 

5. What was the total enrollment of the school 
the first year? 
a. 18 
b. 207 
c. 132 
d. 7892 

6. Who invented the diesel engine? 
a. Mikolaus August Otto 
b. Rudolf Diesel 
c. Henry Ford 
d. Jean Joseph Etienne Lenoir 

7. The first four year degree awarded at 
Va Tech was: 
a. Bachelor of Science 
b. Bachelor of Agriculture and Life Sciences 
c. Bachelor of Philsophy 
d. Bachelor of Arts 

8. Who invented alternating current 
transformers and motors? 

a. Thomas Edison 
b. George Westinghouse 
c. Michael Faraday 
d. Nikola Tesla 
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9. Which is Vawter Hall named after? 
a. a famous virgin 
b. the German word for water 
c. a past member of the Board of Visitors 
d. a past school president 

10. Who developed Nylon? 
a. E. I. DuPont deNemours 
b. Wallace Hume Carothers 
c. George S. Ester 
d. Victor Grignard 
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ontheIBMPC. 
mo~; J~~ ~~:Still f .· ... ii .. · ·=:csmr:;:t~~·:; .... i:;%m.. . i 
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Because we're ==-= = . , 
selling the original IBM ~ : =-=~=- I 
Personal Computer- --- · -
complete with two 
diskette drives, ,, 
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in a crunch for a '}}'2----------------------------------
co~?!rg~~:o: /-\ 
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Can you identify these familiar objects? 

Answers: 
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Breakthrough 
The Leading Edge® Model 
"D" TM Personal Computer 

The Leading Edge® 
Information System TM 

$1295 $1495"NEW" 
• IBM®-Compatible n.-- -----n •IBM-Compatible 
• FREE Word Processing . II I ii\ • FREE Word Processing 

Software ~--- - - - · Software with Spelling 
• 512K RAM Expandable to IA ~-' -. Correction and Lotus® 1-2-3 
768K . . . ~:. IQ( look alike Sprea~sheet 

• Dual-Disk Drives - L~D • Hayes®-Compat1ble, 
·High-Resolution Mono-~, , "~ '.o:_,~'i"o __ ~~~J.: · Installed Model " L:' Series TM 

chrome Monitor {_14/l}J_ s~.-, ,,,,- ~ .... -;.~ 12008 Modem 
=======~""dl-i • 512K RAM Expandable to 

The Leading Edge Model * Fifteen 768K 
"D" 30MB FXD Disk PC Month • Dual-Disk Drives 

$1895 
•IBM-Compatible 
•FREE Word Processing 

Software with Spelling Cor­
rection, and Lotus® 1-2-3 
look alike Spreadsheet 

• 30M8 FXD Disk drive 
• 512K RAM Expandable to 
768K 

• High-Resolution Mono­
chrome Monitor 

W ty 
• High-Resolution Mono-

arran chrome Monitor 

The Leading Edge® Model 
"L'' TM Series Modems 

• For Leading Edge, IBM 
and Compatible 

• Hayes-Compatible 
•Auto-Answer Auto-Dial 

12008-$149.95 

24008-$289.00 

}ff/ MicroSystem Specialists, Inc. 
911 Hethwood Blvd. • Blacksburg, Virginia 24060 • 703-552-6515 

LEADING EDGE ~ 
AUTHORIZED RETAIL DEALER ~ 

Leading Edge is a registered trademark and Model "D", Model "L" Series and Information System are trademarks of Leading Edge 
Products, Inc. IBM is a registered trademark of International Business Machines Corp. Hayes is a registered trademark of Hayes 
Computer Technology. Lotus 1-2-3 is a registered trademark of Lotus Development Corp. 



See Your Future 
Through the Eyes 

of a Robot 
Lisa Dickson does! She's helping 
GE create tomorrow's robot sys­
tems. With "smart" robots that can 
actually see, touch, and sense heat 
or cold. ''Adaptive" robots that can 
measure how well they're doing a 
Job, or reprogram themselves in 
moments to take on new 
assignments. 

Sound like sci ti? It's as close as 
your first career move. Because at 
GE, we're already using robots like 
these, for Jobs that require decision 
as much as precision. 

When GE adds vision capability to 
lasers and off line programming, 
robotics takes a giant leap forward. 
Just on the horizon are GE sight­
equipped robots that guide 
themselves through intricate laser 
welding. What next? Tactile sensor 
pads to enhance GE robots with 
super-human dexterity And 
computer brains for "trouble­
shooting " robots whose thought 
processes come close to human 
intuition! 

General Electric is an equal opportunity employer. 

If you 're fascinated by robotics, the 
new frontier is happening at GE. 
We not only design, build and sell 
robotic systems - we're using them 
in bold, new ways. Robots are an 
integral part of GE manufacturing 
processes, for everything from 
lightbulbs to locomotives. 

So consider your future through 
the eyes of today's most exciting 
technologies. If you 're that rare 
individual whose excellence is 
driven by the power of imagination, 
you 'll find room with a view at GE. 

• 
If you can dream it 
you can do it 

@l A registered trademark of General Electric Company. 
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