Picture Yourself.

• •

. . . as part of the world's largest business team, with
facilities in over 49 countries and over 690,000 employees
worldwide. Whether it's testing and validating environmentally
friendly vehicles and manufacturing systems, or developing the
latest safety technology, General Motors continues to lead the
way in the competitive world of transportation. And the GM
team extends beyond the obvious. Delco Electronics Corporation works on advanced electronic systems; Hughes Aircraft
Company works on deep space communication systems: Electronic Data Systems Corp. provides computer service applications for over 7,000 customers in 30 countries.
If you can picture yourself as a member of a global
thinking, advanced, technical team that encourages a broad base
of experience, why not explore the opportunities with GM? Pu.t
yourself in this picture. ..

••

. Working With
General Motors

•

Talk to GM reps at Business
Horizons '95

•

See your Placement Office
for Details

G M is a n Equal
O p p ortun ity Emp l oy e r
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Young America: PACT95's
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great strides in increasing not
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education, as well. Photo by
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San Diego, California.
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LAW ENGINEERING 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 I 00 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. The 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 f01ward a letter of
interest, with geographic preference, and a cllrrent resume
to:
Law Engineering and Environmental Services
4465 Brookfield Corporate Drive
Chantilly, Virginia 22021

COME BUILD
A FUTURE
WITH US ...

•

GE Drive Systems

GE Drive Systems
1501 Roanoke Blvd.
Salem, VA 24153
An Equal Opportunity Employer M/F/H/V

A Great Career
Opportunity Is Right
In Front 0£ Your Nose
Prominent market leaders like KLEENEX•
Brand Facial Tissue make it easy to see
why Kimberly-Clark is an obvious choice for
Engineering career opportunities.
But look closer. You'll discover a genuine
team approach to achievement. A firm belief
in the value of hands-on involvement.
Interdisciplinary exchanges that add depth
to your professional experience. And
facilities with the finest equipment.
Diverse advancement opportunities are the
norm, as is corporate stability.
Develop your career into something great.
Come visit our booth at Expo '95.

"\VTEHAVE
WAWORLDCLASS TEAM.

JOIN US.
@ Kimberly-Clark Corporation
Principals only please.

AN EQUAL OPPORTUNITY EMPLOYER
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Meaningful Careers
Start Here
aker

(!)

ATotal
Quali ty
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 young 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.
Contact us at:

Michael Baker Jr., Inc.
Attention: Sharyn Wilson
3601 Eisenhower Avenue, Suite 600
Alexandria, VA 22304
(703) 960-8800
Michael Balter Corporation is an Equal Employmmt Opportunity corporation,
promoting a non-miolting and drug-fee worltplaa.

It could be the world 's first optical
computer or a practical use fo r
superconductors. If you have the
kind of innovative thinking to turn the
ordina1y into the extraordinary, you're
just what we 're looking for. We need
peo ple with the kind of remarkable
ideas that will help keep us a leader
in the high tech global market.
Yo ur thinking could be applied at
AT&T Bell Laboratories, where we've
pioneered discoveries like the lase r,
the solar cell , and the Hobbit chip the hea rt of our new
hand-held personal
digital communicators.
Or implementing
technologies such
as robotics. We offer
a diverse range of career challenges,
from Sales and Marketing to Research
and Development .
If you're a college student with the
kind of mind power to help structure
a technological revolution, at AT&T,
you will . Arrange an interview through
your career placement center. Or, send
your resume to AT&T, 100 Southgate
Park way , Box 100, 1st floor, Morristown, •

'I

NJ 07966.

AT&T

Engineering For Sail

Continued from page 2

High Tech: The Young
America yacht was built
and raced using the latest technologies. (Top to
Bottom) During racing,
a crewman uses a radar
gun to track the tacking
maneuvers of competitors and enters the data
into an onboard computer. Wave tanks were used
to test the hull design
and that of the keel.
Keel stresses were measured using custom
made software.
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One of mankind 's oldest
forms of transportation is still
on the cutting edge of high
technology and advanced
engineering techniques.
PACT95, or Partnership for
America's Cup Technology,
set out with the goal of innovating the science racing
yacht design and ultimately to
defend the America's Cup.
Comprised of Science
Applications International
Corporation, Boeing, Cray
Research and Ford Motor
Company, PACT95 incorporated advanced computer simulations with scale model testing.
"We executed the design
program that came out of the
box with [great performance]," said John Kuhn,
Design Team Manager.
Computer predictions of performance were made in the
areas of wave making drag,
appendage design and rough
water reactions.
"We're looking for a very
tight degree of tolerance, not
just a boat that floats," Kuhn
said. "It makes it different
than a lot of engineering
problems."
Virtually all software used
in the initial testing and
design was custom written for
this project, including velocity
prediction programs for aerodynamics as well as hydrodynamics. Kuhn said that the
performance side is greatly
emphasized. He noted that
one of the possible reasons
for the sinking of
oneAustralia was the fact that
the racing yachts are pushed
right to the edge of the envelope.
"That can happen to any
good team," Kuhn said. "It's
because we're all pushed right
to the edge."
PACT95 did such a good

job in the initial design phase
that it took a come-frombehind win from Team
Dennis Conner to win the
Citizen's Cup. In fact, Conner
felt that Young America was
in fact the fastest of the
American yachts, and chose
to race it instead of Stars and
Stripes in the America's Cup.
"In the light air and smooth
water, there's not much difference between the two,"
Conner said in an interview in
early May. "But as the wind
comes up, Young America has
more stability, accelerates
better and tacks better."
"The speed and performance of our boat is a testimony to our design," said
John Marshall, president of
PACT95.
"The ultimate goal of all
the teams is to come up with
the best team to defend the
Cup," Kuhn said.
In the America's Cup, however, the American team was
soundly beaten by Team New

Zealand, 5-0. Kuhn attributes
funding .
"The simulation approach
much of Team New Zealand's
success to the ability to perjust doesn ' t take you all the
form two-boat testing, which
way," Kuhn said.
he estimates was able to trim
Marshall has already
two minutes
formed a
off the chal11
new syndilenger's time.
cate, Pact
"We went
2000,
nowhere and
which is
they made
based out
great gains,"
of Bangor,
Kuhn said.
Maine.
"We were
Marshall
barely able to
has already
pull off a one
submitted
an unoffiboat program
with our budcial chalget. It was a
lenge to
New
big lesson.
Zealand
Young
America is a
for the
John Kuhn
next
great asset. It
would be a
Design Team Coordinator America's
Cup race,
great boat to
which will take place in late
do two boat testing."
1999 or early 2000.
Kuhn said the basic
approach of the PACT pro"Pact 2000 will be a techgram would remain the same,
nology-intensive syndicate,
but would require greater
building on PACT95's sue-

We were

barely able to
pull off a
one boat
program with
our budget.
It was a big
lesson.''

cessful partnership with
America's best designers and
engineers," Marshall said.
"John Kuhn , design team
coordina_tor for Young
America, will again pull
together the design team 's
efforts. We will begin the
design process immediately."
In addition to the advanced
technologies incorporated
into the design of this vessel ,
Young America had a purpose
other than simply winning.
Schools across the United
States could log onto the
Young America Web site.
Children could learn about
technology and science
through the site as well as ask
questions of the designers and
sailors.
Young America appears not
to be exclusively about winning, and the team does seem
to be learning from past
experiences. Ill
Special thanks to PACT95
and David Shuler for photos.

EXPO brings employers

to engineering students
BY

SNEHA
AM IN

T

he Student Engineers'
Council's mission is
to promote the personal and professional development of student engineers at
Virginja Tech by helping them
to define career goals, pursue
career opportunities, and develop leadership skills.
One of the ways thjs selffunded organization fulfill s its
mission is by sponsoring the
annual Engineering Expo. The
Engineering Expo is a corporate showcase where students
and employers interact with
each other in an informal environment. Expo '95 is the SEC's
16th year hosting thi s event.
The many booths and exhibitions will feature information
about companies, student societies, and career services, as
well as co-op opportunities.
Around 80 firms and government agencies representing a
variety of technical di sci plines
are expected to attend. Last
year, over 5,000 students
walked through the maze of
booths to exchange information
with representatives from all of
these organizations. For many
students, Expo is a perfect
opportunity to give their
resumes to perspective employers and possibly meet future
interviewers. For others, it is a
chance to realize the scope of
what it means to become marketable in today 's competitive
corporate environment.
The chairperson of the Expo
committee, Amy Johnson, a
senior in mechanical engineer-
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Networking: EXPO is an excellent opportunity for students to meet engineering professionals.

ing, was chosen through an
application process.
"It's a lot of work, but it is
also very rewarding," Johnson
said. Preparations for Expo
began as early as February. She
also explained that "starting
early has been a tremendous
advantage (for us). Although,
the most stressful time is just
before opening day."
Due to the numerous responsibilities, a large committee is
required for the entire production. The SEC will likely
recruit students from their own
membership, as well as other
student societies, to aid the
company representatives during
the event.
"Attention to detail has made
the Tech Expo one of the best

in the nation ," said Russ
Collins from AT&T, an
attendee at Expo for the past
five years.
The SEC also provides a
resume book service, available
to all disciplines in the College
of Engineering. For a fee of $5
per page, student resumes are
printed in a book, which is then
distributed to each company in
attendance. This service allows
the companies to view hundreds of student resumes, compiled by major. Companies are
able to leave messages at the
registration table for students
with whom they would like to
speak. Students then check the
table to see which companies
are interested in them.
The exhibits open on

Tuesday, Sept. 19, at Squires
Commonwealth Ballroom and
Expo continues on through
Wednesday, Sept. 20. Students
are welcome to walk through
the exhibits from noon until 5
p.m. Tuesday, and from 9 a.m.
until 4 p.m. Wednesday.
There is a Wine and Cheese
reception on Tuesday evening
from 5:30 to 7:30 p.m. This
event, however, will be by invitation only.
Expo boasts a remarkable
turnout year-after-year. As the
reputation of Expo continues to
grow, the students involved in
the coordination and planning
of thi s event can take pride in a
job well done. Expo '95 is a
display of the SEC's commitment to student service. Ill

Hybrid project accelerates pace
BY

S

EMMA

SAPPS

tudents interested in
working on a large
engineering project at
Virginia Tech this past year
had a new option - the
hybrid electronic car.
The hybrid electronic car is
an idea developed by the
Department of Energy,
National Renewable Resources
Labs, and Chrysler Corp.
Forty colleges and universities
across the nation wrote proposals on how to "modify an
existing combustion engine car
into an electrically powered
vehicle," said Dr. Jaime de la
Ree, associate professor of
electrical engineering and
advisor for the project. Based
on these proposals, twelve
schools were awarded Dodge
Neons to convert.
Instead of a traditional

mechanjcal motor, the hybrid
electric car runs from a battery
pack under the hood . A natural gas engine in the trunk also
supplies electrical power as
well as running the alternator.
One of the current drawbacks
of an electric car is the limited
range in which it can be driven
with a battery pack - about
30 to 50 miles. The alternator
can be used to power the car
and to recharge the battery
during travel.
"The car is only a seed for
the program; it just gives you
a piece of hardware that you
can start working on ... We
needed support ... and support
came in the form of products
and services, or from some
people, even cash," said de la
Ree. Several companjes
donated parts for the Neon.

Among these were Allied
Signal Aerospace Company,
Honda Motor Company,
Reynolds Metals, Volvo-GM
Heavy Truck Corp., ParkerHannafin, VFP Inc. , General
Electric Company, Motorola
SPS University Support,
Virginia Power, and Roanoke
Gas Company. Mark Miller
donated tools, while
Appalachian Power and
George A. McLean, Jr., Esq. ,
donated money.
The cars went to preliminary testing in Tennessee,
where the Virginia Tech car
was the only one that was
operational. The final testing,
"a culmination of a lot of
work," according to team
leader Dimos Katsis, is what
puts the car through its paces.
Acceleration, stability in turns,
range, economy, as well as
consumer acceptability, heating and air conditioning, and

passenger room (there must be
room for four passengers) are
all tested and rated. The cars
must meet mjnimum standards
in each of these areas. For
example, the cars must be able
to accelerate from 0 - 60 mph
in less than 20 seconds.
(Tech 's car is projected to do
this in 10 seconds.)
The rebuilding of the Neon
is a two year project. After
that, the team hopes to
advance to the Car of the
Future program.
This program is very similar
to the Neon project; but the
former will deal with larger
cars, such as the Chevy
Lumina, Chrysler Intrepid, and
Ford Taurus.
This program is not just for
electrical engineers either. Of
approximately 70 students
working on the hybrid electric
car, only about 20 to 25 are
electrical engineers. Ill

Little Deuce Coupe: The hybrid electric vehicle project is a comprehensive experiment designed to determine the
feasibility of electric-powered vehicles. Tech 's group has been one of the more successful design teams in the country.
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NOT JUST

KNOWLEDGE
KNOWHOW.

WE OFFER

You

A CAREER
NOT JUST A

JOB!

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

Our Arlington, Virginia based Government Consulting Group specializes in information engineering, information
systems development and implementation and financial maq.agement systems. Our practice provides specialized services
to the Federal Government, public and private sector clients.
Stop by our table at Business Horizons to meet with our highly successful team and obtain further details, or send your
resume to: Coopers & Lybrand L.L.P., 1530 Wilson Blvd., Attn: VA/Tech, Arlington, VA 22209
No faxes or phone calls
An Equal Opportunity/Affirmative Action Employer

ICoopers
&Lybrand
-----

TRW Systems Integration

The only limitations you will have are
the limits of your own imagination.
We' re looking for talented people like you to join
our SIG team of top-notch electrical engineers,
computer scientists, mathematicians, systems
engineers, physicists, industrial engineers, and
mechanical engineers.

Located in the Northern Virginia area, TRW's Systems
Integration Group is at the forefront of state-of-the-art
innovative systems engineering, delivering its expertise
in support of many important government programs. We
are also a leader in developing and integrating large
intelligence software systems that process volumes of
data for rapid decision making by government analysts.
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Consider a career with TRW and enjoy a competetive benefits package, including flexible work
hours, a stock savings plan, and a year-end holiday week shutdown. Build a future at TRW.
Exercise your imagination. Send your resume to:
TRW Systems Integration Group, Professional

Placement, Department VA TECH, One
Federal Systems Park Drive, FPl/6110,
Fairfax, VA 22033-4411.
Equal Opportunity Employer
U.S. Citizenship may be required for some positions.

Our hats
are off to you.

Congratulations. We're glad to be with

among the world 's leading automotive

you at this special occasion . .. and so many

brands. And our carpet fibers, refrigerants

other occasions you might not be aware of.

and fabrics add comfort to your life.

Did you know that the average aircraft

Our 85 ,000 employees in 40 countries

has 60 AlliedSignal components aboard,

would like you to know more about us.

ranging from automatic pilots to climate

Write AlliedSignal Inc ., P.O. Box 2245,

control systems? Our Bendix®brakes ,

Morristown, New Jersey 07962.

FRAM®filters and Autolite®spark plugs are

411i_edSignal
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Mini-Baja Car finishes thi1
BY

JOHN

T

COLE

he Virginia Tech MiniBaja car is built entirely by Tech students in
a yearlong process. For most of
the students participating,
working on the car fulfills the
requirement for the year long
senior design class in
Mechanical Engineering.
The 1994-1995 team subdivided into teams covering different areas of the car. There
were groups for the frame ,
engine & drive train , suspension, brakes, steering, floatation, cost analysis, public relations and safety. There were
captains for each team, and the
teams as a whole were led by
Tim Joseph, who averaged 3040 hours a week working on
the Mini-Baja car project.
The car is an amphibious offroad vehicle. It is powered by a
stock 8 hp Briggs & Stratton
motor, as required by the com-·
petition guidelines. It utilizes a
Polaris Continuously Variable
Transmission (CVT)
coupled with a 9: 1 (approxi-
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mate) gear ratio to provide the
optimum balance of acceleration and top speed. The car utili zes a four bar linkage steering
system. The disc brake system
utilizes brake calipers supplied
by Hayes. The frame and suspension arms are made out of
steel tubing, al l of which was
welded together by Ann King.
The main area of innovation
on the car, and something
which is exclusive to Tech, is
the use of bungee cords instead
of shock absorbers. The rear
suspension consists of an aluminum swing arm, with bungee
cords that flex. This allows the
swing arm to rotate upon
impact. The independent front
suspension (for each side) consists of a four bar linkage, with
a bungee cord stretched across
the Linkage to control the
amount of response of the linkage during racing.
This suspension helps to provide the car with relatively
good handling. It is also innovative, which is a bonus for the

judging during the static design
portions of the competitions.
Coming off a disappointing
finish in the 1995 East
Competition, the Virginia Tech
Mini Baja car (nicknamed
Rbuth) was able to come back
and place a respectable third in
the 1995 Midwest Competition.
The East Competition was
held in Morgantown , West
Virginia in mid May, with
approximately 50 teams in
attendance. The competition
was three days long, with each
day consisti ng of separate portions of the overall competition.
The first day consisted of
static design judging, such as
appearance and design origi nality. The teams also had to pass
a safety judging in order to be
able to compete in the dynamic
events which began on the second day.
The second day started off
with the hill climb competition,
consisting of climbing a hill (if
the car is able) in the fastest
time possible. Rbuth finished in
the top ten in the hill climb.
The second event was the

land maneuverability course.
All competitors ran through the
course and then the top eight
finishers went on to a double
elimination round. Rbuth finished eighth, and therefore
advanced to the elimination
round where the car was eliminated after winning one head to
head competition.
There was also an acceleration , top speed, and braking
section of the competition.
Rbuth finished respectably, but
was not among the top five.
The last competition of the
second day was the suspension
and traction course, consisting
of two sets of railroad ties and
three jumps, placed on a winding hillside course. Again, the
car finished respectably (a lot
of cars broke and fai led to finish) but was not in the top five .
Despite not finishing in the
top five in any of the dynamic
events, the car went into the
events of the third day with a
sizable lead on first place.
The main event of the third
day is a four hour endurance
race. There is also a water
maneuverability course on the
morning of the third day.
The endurance race turned
out to be a disaster fro Rbuth.
Numerous problems and breakages plagued the car throughout
the entire race. The car repeatedly lost its muffler (which it is
required to have to run in the
race), the chain frequently
derailed, and most devastating,
the front left steering arm
broke, requiring approximately
an hour to fix.
Due to the disappointing
endurance race the team
dropped to fifth in the final
overall standings. While fifth
out of almost fifty participants
could be considered not bad,
the team left the race disap-

d in Midwest competition
pointed and determined to
make up for the performance in
the Midwest competition.
The Midwest competition
was held in Merrisville Ohio, at
the Honda Proving Grounds in
the first week of June.
The format of the race was
the same as that of the East
Competition, with the static
events on the first day, the
dynamic events on the second,
and the endurance race on the
third day. There are, however,
two main distinguishing features that separate the Midwest
competition from the previous
East competition.
There is no water to cross in
the endurance course, and there
is no water maneuverability
course, eliminating the need for
floatation on the car.
The other distinguishing feature is that the midwest attracts
a much broader field of contestants. There were almost 70
entries in this year's compehtion, with teams coming from
all regions of the United States,
and even a team from Brazil.
The car was significantly
modified over the break
between the two races.
James Laning redesigned the
steering system, which had
been excessively sloppy when
first designed. The car was also
tuned up, by adjusting the
transmission to run better when
paired with the engine and the
weight of the car.
After the modifications the

team took off for the Midwest
competition. The car performed
relatively well in the static and
dynamic events , which were
very similar to the East
Competition. Going into the
third day (the endurance race)
the team was in the top five of
a very competitive field .
The endurance race actually
turned out to be different in
nature than the endurance race

for the East competition. In
contrast to the East race where
only about 10 cars actually finished the race, only about lO
cars failed to finish the Miowest race. It was a much faster
and less rugged course.
Rbuth stumbled out of the
blocks early, losing time in the
first five laps. However, after a
few minor problems were
worked out, the car was run-

ning as fast as the lead cars.
However, Rbuth could not
make up for the lost laps and
did not finish in the top five for
the endurance race. This part of
the competition was won by the
University of Michigan.
However, the total accumulation of points was enough to
earn a third place finish, and
the team brought home welldeserved trophy. Ill

Anytime, Anyplace:
In competition, the Baja Car
(opposite) must pass several
tests, including water
obstacles (left). Hurried
repairs and alterations (above
left) are also part of the race
experience.
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Ferrari takes over as new
Bradley Department head
BY

F

DO UG

McCASKILL

all of 1995 brings more
than just a new
Drillfield and renewed
construction on campus. The
Bradley Department of
Electrical Engineering has a
new department head. Dr.
Leonard Ferrari came from the
University of California at
Irvine to join the Virginia Tech
community in Blacksburg, VA.
Dr. Ferrari comes to Tech
with experience as the acting
department head of electrical
and computer engineering at
Irvine. Ferrari has always held
an interest in image and signal
processing. Between his masters and doctorate degrees, he

.s:
0

worked at both Polaroid and
Bell & Howell in research labs.
At Bell & Howell, he was
director of a lab that developed
fax systems and electronic
imaging systems. Interest in
imaging systems lead Ferrari to
earn a Ph.D. at the University
of California at Irvine. While at
Irvine, Ferrari took a faculty
position and continued work in
visual systems and image processing. Ferrari established an
NSF sponsored Center of High
Speed Image Processing at
Irvine and served as it's director for 5 years. From 1990 to
1993, Ferrari acted as department head of the electrical and

computer engineering department at Irvine.
Dr. Ferrari began his work at
Tech this past July. Ferrari was
pleased to be offered the job at
Tech, citing the reputation of
the Tech electrical engineering
program. The need for balancing is rtot lost to Ferrari in the
myriad of functions the department head must perform.
Ferrari recognizes the conflicting demands placed on him by
state limitations, student needs
and industry expectations.
"One of the dilemmas facing
engineering education today is
the state's attempt to cut the
hours required for a degree versus the need for students to
have an ever broader back-

ground of courses," Ferrari said
in a recent interview.
The demands of the current
workplace also require students
be stronger programmers and
be able to work on a network.
To deal with this, Ferrari hopes
to increase the programming
curricula in the department for
students throughout their undergraduate years. At the same
time, more classes will be
offered in the computer engineering field to increase the
availability of those lectures .
Ferrari recognizes the student
demand for more sections. In
his plans for increasing course
offerings, Ferrari wants to offer
courses in visual imaging and
processing. The concerns of
undergraduates are important,
Ferrari said.
'Tm for an open dialogue,"
Ferrari states. It is his hope that
undergraduates who feel their
needs aren't being met can and
will constructively discuss their
opinions with him. Ferrari recognizes that in the past it may
have been intimidating or difficult for students to have the
opportunity to voice their concerns.
The role of department head
also requires attention to the
needs of industry. Ferrari hopes
to increase the visibility of
Tech's electrical engineering
program beyond this region of
the country. He intends to see
that the curricula stays up to
date in preparing students for
the real world .
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New Face: Dr. Ferrari settles
in as EE department head.
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ERICSSON GE MOBILE COMMUNICATIONS INC.,
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WORLD LEADER IN MOBILE COMMUNICATIONS AND CELLULAR TELEPHONES AS WELL AS A LEADER IN THE
NORTH AMERICAN CELLULAR SYSTEMS MARKET; WE WANT QUALITY EMPLOYEES FOR OUR QUALITY BUSINESS.
TO PREPARE ERICSSON GE FOR FUTURE HUMAN RESOURCE NEEDS, THE COMPANY MAINTAINS AN ACTIIVE COOPERATIVE EDUCATION PROGRAM FOR UNDERGRADS, A TECHNICAL LEADERSHIP DEVELOPMENT PROGRAM FOR
B.S. AND M.S. GRADUATES, AND ENTRY LEVEL POSITIONS AS DEVELOPMENT ENGINEERS.
CO-OP POSITIONS ARE LOCATED
IN DESIGN ENGINEERING, SYSTEMS
ENGINEERING, MANUFACTURING
AND MECHANICAL ENGINEERING.
EGE MAINTAINS 28 CO-OP POSITIONS
EACH SEMESTER
TECHNICAL LEADERSHIP DEVELOPMENT PROGRAM
CONTAINS FOUR ROTATIONAL ASSIGNMENTS
WITHIN A TWO YEAR PERIOD IN THE AREAS OF
ENGINEERING, SALES, MARKETING. AT THE END
OF THE PROGRAM, THE EMPLOYEE WILL SELECT
AN OPPORTUNITY IN SALES, APPLICATIONS
ENGINEERING OR MARKETING.
DEVELOPMENT ENGINEER POSITION RESPONSIBILITIES
INCLUDE SOITW ARE OR HARDWARE DEVELOPMENT
AND DESIGN OF LAND MOBILE RADIO PRODUCTS;
INTEGRATION TESTING OF HW/SW. REQUIREMENTS
ARE BS OR MS DEGREE IN EE, CPE OR CS WITH
STRONG PC KNOWLEDGE.

EGE IS SEEKING TALENTED PROFESSIONALS WHO ARE LOOKING FOR GROWTH
OPPORTUNITIES WITH LOTS OF CHALLENGE.

ERICSSON
An Equal Opportunity Employer

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 specia lty chemicals, an
in dustry 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

ENGINEERS' FORUM • 15

WUVT engineer rocks on
BY

DOUG

W

McCASKILL

ith the competitive
employment market engineering
students currently face after
graduation , experience or a
technical background can be an
effective edge when applying
for a job. Employers want wellrounded individuals with
mature decision making and
analytical skills. The new engineer must be able to deal equally well with equations and people. Any student with aspirations of employment has had
this idea beaten thoroughl y into
hi s or her head. At WUVT, the
Virginia Tech student radio station, these skills are forged.
WUVT, or woovit as it is
better known, is an entirely student run radio station with an
FCC broadcasting license that
is the same as any commercial
radio station . Beaming its alternative sounds across the New
River Valley, WUVT must be
operated the same as any other
radio station . This requires not
only business management, but
also technical attention to
ensure that the station remains
on the air. This technical management is orchestrated by the
chief engineer, Sean Harre.
Harre began at the station
only recently. The previous
chief engineer left to concentrate on his studies. Training for
the position only required about
a month to become oriented to
WUVT's operation. In contrast,
becoming familiar with the
equipment is an ongoing
process, according to Harre.
Harre, a fourth year Electrical
Engineer, applied for the job as
a way of gaining some handson experience and a way of
strengthening his resume.
Unlike the volunteer DJ posi-
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tions, Harre is one of the few
paid employees at the station.
"I was looking for a job to
get some experience when I
ended up talking to a friend
who mentioned thi s position,"
says Harre. He was hired in a
break from the older hiring
practice. In the past the radio
station always attempted to hire

"I went to the library,
checked out a book and taught
myself how it worked," Harre
explains.
In training for the position ,
Harre found little help in the
station. He is the sole member
of the technical staff. Going to
chief engineers who worked
there in the past couple of
years, Harre was able to gradually gain an understanding of
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the person with the most experience. This lead to problems
between the engineer and DJ's.
The chief engineer would be
difficult for the DJ's to deal
with previously. Harre was chosen not only for his aptitudes
but for hi s ability to work effectively with people. Even in an
environment as small as a college radio station , the need for
communication in engineering
is very evident.

the station. One of the previous
chief engineers suggested Harre
get an amateur radio license, to
learn more about the basics of
how a radio station operates. In
fact, Harre has no technical
training beyond his electrical
engineering studies. He now
possesses an FCC DJ's license,
which has no technical merit.
An FCC Class 1 Technician 's
license was required of the
chief engineer in the past, but

now there is no requirement.
"I pretty much have to sit
down and work out the problems on my own here, the DJ's
will offer suggestions, but
there's nobody here besides me
who really knows the system,"
says Harre. With no training to
fall back on , Harre occasionally
turns for support to friends and
professional engineers who
have offered assistance.
As the chief engineer for
WUVT, Harre is responsible for
the physical maintenance and
upkeep of any of the station's
property. This means Harre
does everything from fixing
turntables to hanging notice
boards . Most of the WUVT
equipment fails due to physical
trauma, a frayed wire here or a
damaged connector there. The
transmitter itself needs little
attention beyond the replacement of final amplifier tubes.
"We use refurbi shed tubes in
the finals and they tend to last
about a year," Harre explained.
"I' m keeping my eye on
them because they 're about due
to go. There isn ' t much here
that I can't fix," Harre said.
"We keep all the equipment
manual s for reference, but most
of it is no longer under warranty. I seem to spend most of my
time repairing the tools that are
used work on the station."
The station keeps money to
replace equipment in the event
of a catastrophic failure. Harre
hasn't had to deal with thi s yet,
and hopes he won ' t have to.
According to Harre, if something comes up he can't work
on , usually the equipment is
simply replaced. Replacement
is usually cheaper than having
an outside technician come in
to do the needed repai rs.
Like many commercial sta-

Continued on page 18

Innovation drives graduate student
Lasers, optics and philosophy combine in an interesting formation for Sherrer
BY

0

SCOT T

Company in Radford. While
working there he was involved
of these students are working
in a number of experiments in
on cutting edge technologies
applied physics.
are receiving little publicity or
After completing his underacknowledgment.
graduate program, Sherrer
Sherrer's interest in science
entered into the work place.
began long before his decision
He worked as a full-time prito go to Tech. While in high
vate consultant for the Tech
school he constructed an
Finishing Company making
specialty computer connectors.
award winning carbon dioxide
laser system for a science fair
After a year, he decided to
project. Thi s led to a deep
return to Tech to earn a graduinterest in lasers and his deciate degree. He decided to put
sion to study physics as an
his future plans of developing
undergraduate at Tech. The
a company on the back burner
laser project also helped spur
so that he might pursue the
his current interest in thin film
extension of his education.
optics. Sherrer
Sherrer feels
that at this
found that he
could build gas
There are still point in his life
lasers inexpenit is best for
engineers and him to focus
sively-the only
expensive part
on doing the
scientists
was the optics.
out there today best he can in
He began
furthering his
who do their
researching the
education,
processes
whether it be
iobs for more
involved in the
in classes or
than iust
manufacturing of
research.
the optics. This
Sherrer's
a paycheck.
off-shoot of his
major project
interest in lasers
has been his
has led him to his current prothin film deposition system.
jects involving optical thin
The system can be used to
make a wide range of optical
film deposition .
Sherrer is not all science,
films and coatings. Its basic
though . Along with a bachepremise is to deposit a materilors degree in physics he also
al onto a target surface or subearned a second degree in phistrate, thus changing that surlosophy. Sherrer explains that
face 's optical properties. His
while living in the dorms,
system uses one of two methaway from his previous work
ods to achieve this: evaporashop environment, his time
tion or sputtering. According
was not consumed by projects.
to Sherrer, he most commonly
His mind began to drift from
uses the evaporation process.
his first love of science and he
To start the evaporation and
became interested in philosodeposition process, Sherrer
phy. This lead to the decision
first creates a vacuum inside a
to double major. During his
chamber. A mechanical vacujunior and senior year he was
um pump displaces as much of
also involved in research while the interior atmosphere as its
working at Hy-Tech Research
limitations allow. A diffusion

WALTERS

ne hundred years
ago some of the
greatest, most revo1utionary inventions were
being produced in this country.
Individuals like Edison, Bell,
and the Wrights were propelling the US and the world
into the twentieth century with
their work. This was a unique
era in history. Individuals were
making their technological
dreams a reality. Their passion
for creation and invention
allowed them to achieve their
accomplishments.
Times have changed. Today
the great individuals of the
past have been replaced with
huge corporations who sometimes worry more about their
profit margins than the technology they produce. The individual, inventive spirit of the
past, however, is not dead.
There are still engineers and •
scientists out there today who
do their jobs for more than just
a paycheck. They still believe
in the powers of engineering:
exploration, creation, and
refinement, and their lives are
a passionate pursuit of these
goals. One such person is
Virginia Tech 's very own
David Sherrer. A remarkable
graduate student, he is a part
of FEORC (Fiber and ElectroOptics Research Center)
group, a group that is a branch
of the electrical engineering
department. Just speaking to
him will tell you that he is
here at Tech for more than just
a masters degree.
With a student body of
24,000, it is easy for the
achievements of the students
to go overlooked. This is
especially true of the graduate
students. Like Sherrer, many

pump is then used to complete
the high vacuum used for the
process - usually less than a
millionth of an atmosphere.
The diffusion pump works by
heating a reservoir of special
oil to a percolating temperature. The hot oil blasts up a
tube until it hits a series of
downward facing metal cones.
These cones redirect the high
speed oil mist into a downward spray formation. This
spraying down action compresses the residual gas in the
chamber which reaches it.
This compressed low pressure
gas is then pumped away from
the bottom of the diffusion
pump by the mechanical
pump. Inside the vacuum
chamber, Sherrer will have
placed the materials he wishes
to have coated, and a number
of boats or crucibles. These
containers, which can be resistively heated, hold the materials he wishes to coat within
them. The depositing materials
can be dielectrics or metals. In
the evaporation process the
system's computer places a
controlled current on a specified boat or crucible. This in
turn heats the material to be
deposited. Once the material
reaches a sufficiently high
temperature, it vaporizes or
evaporates. Because of the
high vacuum, most of the
vaporized material transverses
the empty space until it reaches the object to be coated and
condenses. The deposition
computer which Sherrer programs, can deposit any combination of materials in different
layers. A feedback loop controls the rate of deposition and
thickness. By programming a
predetermined number of layers, materials, and thicknesses,

Continued on page 19
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WUVT Engineer

SIEMENS

Continued from page 16

ROLM Communications

Pick Up Your Phone And Let Siemens
Rolm Help Pick Up Your Business.
With a Rolm phone system. you can
pick up any line. Even your bottom line.
Because we focus on improving your
business efficiency.
We outfit you with communications
solutions specifically crafted for your
business with systems that allow for
modular expansion.
Of course, you'd expect this kind of
expertise from a member of the

Siemens family. Siemens is the world's
largest manufacturer of private communication systems. serving customers in
more than 120 countries.
Best of all. you get our nationwide
service, sales. installat ion. and training
all from a single source - there's just
one number to dial.
So give us a cal l. And watch things
pick up.

1·800· ROLM
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Motion Technologies Group
INDUSTRIAL DRIVES
201 Rock Road
Radford , VA 2A141

INLAND MOTOR
501 First Street
Radford, VA 2A141
A LEADING EMPLOYER IN THE NEW RIVER VALLEY FOR OVER
35 YEARS, KOLLMORGEN MOTION TECHNOLOGIES IS KNOWN
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TEAMWORK AND A STRONG TECHNOLOGICAL BASE.
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TORRINGTON
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tions, WUVT transmits an AM
and an FM show. The AM station often carries the same show
as the better known 90.7 FM
unless there is a specific AM
show being broadcast.
WUVT's transmitter has
been around for over fifteen
years. Despite this, it remains a
very reliable piece of equipment. The majority of the problems the 3,400 watt transmitter
experiences are minor, usually
the result of physical wear and
tear. The WUVT transmitter is
actually seated on top of Lee
Hal l. The station located on the
third floor of Squires Student
Center relays the broadcast signal with a low 2W signal to the
main transmitter where it is
boosted to the full 3400W.
"It can be a hassle to have to
go back and forth between
Squires and Lee to work on a
problem, but we can transmit
further with the antenna up on
Lee," Harre said. His repairs are
aided by a remote control system operated over a phone line.
This control system can give
information on transmitter efficiency, power output, etc.
WUVT is actuall y considering
moving the transmitter to the
top of Price Mountain in the
next year or so. The move
would allow WUVT to broadcast further, down into Radford
and across to Christiansburg.

Oun STRENGTH

At weekly staff head meetings, Harre interacts with others
on WUVT staff. These meeting
times are a chance for all heads
to voice their concerns and deal
with problems, as well as communicate equipment problems
they're having to Harre.
Harre intends to graduate in
the spring of ' 96, and plans on
working at WUVT at least until
then . After college he looks to
working in communication
electronics or automotive electronics. He feels working for
WUVT will be a great aid in
finding a job after graduation.
In addition, he thoroughly
enjoys the challenge and
accompli shment of his work.
"It's a really relaxed place to
work. I feel sort of connected
somehow. I'll get phone calls
from old guys who were the
station engineers back in the
' 70's wanting to know what's
going on at the station. Maybe
the networking will pay off
with a job later."
As the job market becomes
more competitive, students with
experience like Harre will have
an advantage. His responsibilities at WUVT show that engineering is central to not only a
radio station 's operation but to
any endeavor where people
must work with modern technology. No matter how well
designed a piece of equipment
is, there will always be a need
for people like Harre to troubleshoot equipment. W

LIES IN
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Broadway & Seymour is a $128 million technology
company providing systems integration, software
development services, and quality products to the
financi al services industry. We are looking for individuals
with a variety of technical skills who have a desire to excel.

BROADWAY l SmtOUI
128 South lryon Su.ct • Charlotte, NC 28202-5050 • 1-S00.274-9287

Graduate Student
Continued from page 17
a wide variety of optical
effects can be achieved.
The other method of deposition, sputtering, is more complex than evaporation. Sherrer
explains, "In general, a material which you wish to deposit,
for example, a disk of steel,
has a high negative or RF bias
placed on it. This forms a plasma in a low pressure gas you
feed into the system (usually
Argon). Ions from the plasma
are accelerated into this target,
knocking out particles of the
target by momentum transfer.
These particles, ejected from
the surface, produce a film of
the material when they condense on a near-by substrate to
be coated."
Sherrer uses these processes
to construct items such as antireflection coatings, filters , and
a variety of reflectors.
According to Sherrer, he does
many of these coatings for
fiber optics and sensors for
FEORC projects. The type of
optical filter that Sherrer ere-·
ates is the interference filter.
Interference filters enhance or
reject specific wavelengths of
light passing through them.
Sherrer explains that a common example of an interference filter is those found in
some movie projectors. The
intense infrared light generated
by the projection bulb is
enough to melt the film if it
gets caught. The intense light,
however, is necessary to project the movie on the large
screen. An interference filter
known as a band-pass filter
which allows the white light to
pass though but reflects the
infrared heat is used. Thus the
bulb can be used without risk
of melting the film. Sherrer
explains that these coating .
technologies are also commonly used in areas such as
microchip fabrication, micro-

electronics, and the emerging
nano-technologies.
Although much of Sherrer's
time is spent on the deposition
projects, he also has other projects in the works. According
to Sherrer, a drawback of optical fibers in some sensing
applications is their inability to
survive at very high temperatures. Sherrer's idea is to turn
a sapphire fiber into an optical
waveguide using a novel
approach. The problem he is
trying to solve is a technique
to give the sapphire fiber a
cladding by converting the
fiber from the outside. This
cladding is required to guide
the light in a controlled manner. This cladding is to be created using the material transport process called diffusion.
The temperatures required are
up to the 1800 degree Celsius
range. Sherrer has built some
experimental furnaces to
accomplish this goal. If
Sherrer is successful in developing this process, the current
high-temperature limitations
on optical fiber could be
resolved.
Sherrer is also involved with
a number of FEORC projects.
One such project is the development of a real-time corrosion sensor for military jets.
As a jet's body develops corrosion, the sensors will detect
it. They will then be able to
monitor the rate of corrosion
and determine potential problems before they occur.
For the future, Sherrer has a
number of projects planned.
One is the construction of
another deposition system.
The new system uses a larger
stainless steel chamber with a
rapid pumping system. This
system will be used for more
advanced deposition techniques using electron-beam
guns. The electron gun is used
to evaporate materials difficult
to deposit through conventional resistive techniques. W
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RAD SCHOOL
Here's a quick
review for
stress-free
application to
graduate
school with
information
everyone needs
to know.

D

uring senior year,
many students decide
if their future lies at
grad school or in the workforce. If you think grad school
is a possibility, even if you're a
freshman , read on. Before you
decide if you are right for a
graduate program, find out if
the program is right for you.
Choosing a graduate school is
different than choosing an
undergraduate school. People
investigating undergraduate
schools base their decision
more on the department and
college's overall reputation.
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Prospective graduate students
should look at specific programs offered in a department,
what professors are teaching
there, and what facilities are
offered. The first way to attack
the decision is to use a graduate
catalog like the Peterson Guide
to make a list of the universities
which might interest you. This
will be a large list, and should
include schools that only
remotely interest you. These
listings should include a mailing address for information ; use
it. Once material is mailed to
you , review the material and

begin to shorten your prospective list. This preliminary decision should include the location
of the school. From here begin
to talk to professors at Tech.
They will suggest certain
schools to match subject fields
that interest you. If they are not
familiar with your interest, they
may be able to suggest certain
journals to read. Journals contain articles pertaining to a certain area of study, and can tell
you what schools are doing certain research . Professors gain
recognition and prestige
through journal publishing. If

you identify a certain professor
who has published often , get in
contact with him or her. Ask for
more information about
research and possibilities for
funding . Funding is important
and will be explained later.
Another place to look is the
Tech undergraduate catalog.
There is a reason faculty names
and alma maters are printed in
the back. Identify professors
that attended schools in which
you're interested. They can give
you a description of the campus
and town environment. They
probably also still have con-

tacts, and can get you in touch
with someone. With all of this
information your list should
narrow to at most 10 schools.
Now it is time to apply.
Applying is a simple matter
of filling out forms, so let's discuss how to make yourself a
more attractive candidate. The
QCA rule is simple, the higher
the better. If you don't have a
great QCA, don't give up. The
next thing needed is experience; most applications ask for
research experience. If time
permits in your undergraduate
education, take advantage of
independent studies, or get
involved with a lab project. You
can get involved through a
number of Tech 's professional
societies or talking to professors. This experience is very
important if you plan to get a
thesis degree. Other extracurricular experience is usually not
requested, so try to balance
your extracurricular and
research experience.
Recommendations are also
important. Start making visits
to professors ' offices for help
on school work. Let them get 'to
know you before you show up
asking for a recommendation.
When you do finally ask for a
recommendation, bring your
resume to give them some
background information . Last,
register for the Graduate
Record Exam (GRE). The GRE
is split into two parts - subject
and general. The subject is a
specific test on certain subjects,
but is usually not required. Find
out from your prospective
school if it is needed. The general test is like the SAT. It has a
verbal and math section, but it
also includes a logic section.
You may want to take some
practice tests to get familiar to
the logic section. These practice tests can be found at the
library or most bookstores. If
possible, take it three semesters
before you plan to attend, this
gives the opportunity to retake

it if necessary. At the latest take
it two semesters before you
plan to attend. This way you
won ' t miss consideration for
funding. Funding is the next
step. Most people entering a
technical graduate program
receive some kind of funding to
help with tuition and living
expenses. The most prestigious
is the fellowship, it is also the
most difficult to attain. It
requires no work and usually
includes living expenses and
tuition. An assistantship pays
the same, but req uires some
sort of work, either in the form
of teaching, grading, or
research. A tuition waiver simply pays your tuition. To get
information on fe ll owships and
assistantships talk to professors, look on bulletin boards
around campus, and surf the
'Net. Also, some companies
offer fellowships. Look through
the yellow pages and ask companies if they offer graduate
scholarships or fellowships.
Funding is out there, but you
must work for it. The most
important thing to do when
looking into graduate school is
to start early. Some graduate
programs admit on a rolling
basis. This means they review
applications as they reach the
university. Therefore, the earlier the better. Also, some fellowship deadlines like the
National Science Foundation
(NSF) and the Department of
Defense (DOD) fellowships
have deadlines in November.
Start researching schools your
junior year. During the summer
before your final year, write for
information and start making
contacts with professors.
Other than that, good luck.
This was just a guideline on
what to do and expect. Each
person's admissions process
will be different. Remember to
talk to as many people as possible, start early, and don't forget
about the hometown favorite Virgninia Tech. Ill
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Shuttle-Mir Mission
Continued from page 27
the US Space Shuttle with the
US Space Station Freedom,
the US Space Shuttle with the
Soviet Space Station Salut 7,
and the Soviet (now Russian)
Space Shuttle (Buran) with
their Space Station Mir. Much
of the hardware, technology,
and techniques therefore
already existed for the
Shuttle-Mir docking mission,
all that was needed was to put
them to use.
And this is just what the
US and the Russian space
agencies have been able to
do . In order to dock with the
Mir Station , the Shuttle had
to adapt some of its docking
concepts to those already in
use by the Russians. One of
the key areas in which the US
concept had to be a~apted
was in the design of a docking mechanism.
Twenty years ago for the
ASTP mission , the US had to
discard its old probe-anddrogue docking mechanism
for a new jointly developed·
ASTP docking mechanismthe Androgynous Peripheral
Assembly System-1975
(APAS-75). Similarly, for the
Shuttle-Mir Mission , the US
again had to use a docking
system compatible with the
Russians- this time the
APAS-89, a system developed
and tested a few years ago by
the Soviet Union and already
in place on the Kristall module of the Mir Station. (See
insert, "The APAS-89")
Within a few months,
NASA (lead by Johnson
Space Center for this project)
was able to adapt previous
Space Shuttle-Space Station
docking concepts to accommodate the new APAS-89
system. NASA liaison members were sent to Russia to
test the APAS-89 and its compatibility with US hardware,
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Stellar greetings: (Above) Shuttle Commander "Hoot" Gibson greets his Russian counterpart
through the docking port. (Right) The docking ring for the Atlantis-Mir mission, as seen from the
flight deck of Atlantis, was the subject of intense testing and redesign prior to launch.

and the Russian Space
Agency shipped two APAS89 systems to the US (one
flight unit and one engineering qualification unit) . The
APAS-89 flight unit was
assembled atop of the newly
designed Shuttle docking
mechanism, integrated into
the existing Atlantis payload
bay, and made ready for this
historic mission.
Beyond hardware issues,
NASA also had to develop a
new rendezvous method for
the Shuttle. Ordinarily, when
performing a rendezvous with
a satellite, the Space Shuttle
approaches the object from
the front.
For the Mir mission, the
Shuttle had to approach from
directly below-along a line
from the center of the earth to
the Mir station. This was
required primarily to slow the
Shuttle to velocities more
acceptable for the docking.

Although the approach was
practiced during the STS-63
mi ssion in February of this
year, it sti ll provided for very
little room for error.
Additionally, the human
issues had to be considered.
In order to learn how to work
together in space, the US had
previously flown two Russian
Cosmonauts on the Space
Shuttle Discovery (during
STS-60 and STS-63) while
the Russians had taken US
Astronaut Norm Thagard
aloft as a Mir crew member.
This human aspect proved to
be well worth the time dedicated to it: Norm Thagard, for
example, has noted the isolation that he at times felt with
his fellow Russian inhabitants
of the Mir; while one Ru ssian
cosmonaut has noted what he
saw as the much more intense
schedul es of the US
Astronauts-noting that
Russian cosmonauts on the

Mir usually have evenings
and weekends off.
This human aspect continued throughout the mission,
in multiple exchanges of
information and during the
various media conferences. It
was also the centerpiece of
the experiments conducted
onboard the Atlantis, which
were for the most part
designed to characterize the
effects of long duration space
flight on the human physiological and psychological
condition. These experiments
will be crucial in planning for
the human factors in future
missions-such as the
International Space Station
Alpha (ISSA) and any future
planned trips beyond the
earth's orbit.

Beyond STS-71:
International Space Station
Alpha:

Six more Shuttle-Mir dockings are planned within the
next two years. These missions will include transfers of
crew (including more US
astronauts for long-term stays
aboard the Mir), addition of a
new Mir module (a docking
module), addition of new
solar arrays (including a new
and more efficient power generator produced jointly by the
Russian and the US), and
trai ning for space station
assembly techniques. These
flig hts will complete Phase I
of the IS SA Program.
Phase II of the ISSA
Program will begin assembly
of man's newest space station. Thi s phase will begin
with the launch of core elements of the space station in
1997, and wi ll continue to the
manned utilization missions,
which will begin in Phase III.
Phase III will continue
manned utilization missions,
and will complete the construction of ISSA. At this
point, ISSA will be the
world's premier space station
and microgravity research
laboratory.
It will have been constructed and will continue to be
manned by several nations
around the world. (See the
Engineers' Fo rum, February
1995, for further information
on ISSA.)
STS-7 1, the first time that
the US and Russia have
joined in space in almost two
decades, will be a crucial first
step in this major undertaking. In the words of the
Shuttle-Mir proclamation:
"The success of this
endeavor demonstrates the
desire of these two nations to
work cooperatively to achieve
the goal of providing tangible
scientific and technical
rewards that will have farreaching effects to all people
of the planet Earth ." Oii

The APAS-89: The docking of Atlantis and Mir
During the ASTP mission,
the Apollo spacecraft utilized
a specially designed docking
structure to dock to the Soyuz
spacecraft- this structure was
the APAS-75. Although the
idea was abandoned by the
US after the ASTP mission,
the Soviet Union used it to
develop a new and improved
docking system for use in
their space program. This
system is the APAS-89.
The APAS-89, unlike the
APAS-75, has inward pointing petals fully enclosed by
the pressurized rings of the
spacecraft. When the two
spacecraft preparing to dock
are aligned for docking, these
petals meet and perform final
alignment. The docking rings
(on which the petals are
attached) then come into contact, and are designed to
absorb the shock of the two
spacecraft attempting to
dock. These are then pulled
together mechanically and the
spacecraft are latched together, forming a secure pressurized structure for passage of
astronauts and equipment.
The APAS-89 was first
flown aboard the Mir Kristal)
Module and was first used in
space during the Soyuz-TM
16 flight (January 24 to July
22, 1993). Since then the
APAS-89 system has been
selected by NASA as the primary system for linking US
and Russian modules on the
ISSA Program, it has
replaced a US-designed system as the primary docking
system between the Space
Shuttle and ISSA. It will be
used to attach the Russianbuilt Soyuz Assured Crew
Recovery Vehicles to ISSA,
and by the Russians to join
their ISSA modules.

Like almost all high technology programs, the APAS89 system has not been without problems, however. In an
interview with a NASA official who has worked on the
project (and who wishes to
remain anonymous), it has
become apparent that the
APAS-89 system has had significant difficulties in being
qualified for use with
NASA's space program.
Two of the key problems
involved were the APAS-89's
docking envelope and
speed-the former was too
small while the latter was too
large. Engineering modifications to solve these problems
helped, but- in the case of
the capture envelope especially-a new docking module
will have to be added to the
Mir for later missions.
The other key issue that
was encountered was the significant difference between
US and Russian aerospace
quality control standards. In
the case of some of the multiple pyrotechnic devices on
the APAS-89, this was in part
due to the similar manufac-

turing of these devices and
Russian military devices.
Build data on the pyrotechnic
devices therefore was not disclosed by the Russians, a
problem which was solved
only after significant testing
of similar devices.
Quality control problems
were also encountered in
some of the multiple subassemblies of the APAS-89.
Twice during systems-level
testing major sub-assemblies
failed: one of these problems
in particular could have
severely crippled the docking
ring on-orbit-possibly preventing a dock. Each problem
required an engineering fix
followed by a remanufacture
and replacement of components within the APAS-89
hardware which was used in
the last mission.
That these problems were
found is a small hint of some
of the future problems which
may be encountered with the
program. That these problems
were solved shows the dedication of the nations involved
in continuing cooperation in
the use of space.
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You're heading in a new
direction. So are we.
Turn the corner to exciting times at
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We're leveraging our experience work-
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ing on highly advanced communications technology for the DoD to expand
into new business territories: civilian
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Steer your career to GTE Government
Systems. You'll enjoy a competitive
salary, outstanding benefits and the
chance to take your career in a direc-
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business solutions and define the
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Atlantis and Mir dance i
BY

AL

LOWAS

D

obre Utra, Tavarish!
Good Morning,
Comrade! The first
time that the United States
and the USSR greeted each
other in space was on July 17,
1975 during the ApolloSoyuz Test Project (ASTP).
Within days of the Twentieth
Anniversary of this event, the
US Space Shuttle Atlantis and
Russian Space Station Mir
have brought these two peo-
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ples together once again. But
how was this feat of engineering accomplished, and what
are its consequences for the
future of space exploration?

From ASTP to Shuttle-Mir:
A Brief History:
The Apollo-Soyuz Test
Project was the culmination
of years of racing to the

Moon, and months of effort
to share an olive branch
between warring nations.
However, whereas for the US
it was also the end of the
Apollo program, for the
Soviets it was only a small
part of what has now been
two and a half decades of an
almost continuous manned
presence in space.
The Soviet Union began its
manned space station concept
with the Salut 1in1971.
Designed with similar hard-

ware as their Soyuz project,
the Soviets were successful
not only in making this first
step toward a permanent
manned presence in space,
but also in orbiting the
world's first space station. In
spite of seven failed space
station crew transfer missions, the loss of the Salut 2
space station, and the further
loss of one space station crew
(three cosmonauts altogether), the Soviet (now Russian)
space station program contin-

space
ues to be the only permanent
manned space presence. Two
generations of space station
concepts later, the Soviets
launched their Mir space station in 1986: probably the last
space station to be orbited
entirely by one nation . (See
insert, "The Mir")
During this time, many
joint US-Soviet (Russian)
missions have been considered. The first mission , what
was to become the ASTP, was
in fac t originally planned to
be an Apollo-Salut docking.
Plans were drawn up twice
for the Space Shuttle to dock
with later generation Salut
space station s. Then, after the
collapse of the Soviet Union
and cuts in funding for both
the Russian and American
space programs, plans were
drawn up for US-Russian
cooperation on the new
International Space Station
Alpha: plans which include3
a series of seven Shuttle-Mir
dockings as key first steps.

The First Shuttle-Mir
Docking, STS-71:
Shuttle dockings with
space stations have been
planned for years: the US
Space Shuttle with Skylab,

Continued on page 22
View from the heavens:
(Left) View from the flight
deck of the Space Shuttle
Atlantis during coupling to
the Russian Mir Space
Station.
The starkness of space is
apparent in the photo of the
Mir upon approach by the
Shuttle (above, right). All
photos courtesy of NASA.

The Mir: Man's Only Operating Space Station
The Mir space station is
Russia's third generation
space station, and was
launched on February 19,
1986. The Core Module, the
first module launched, weighs
20.4 tons and provides basic
life support, living quarters,
power, and scientific research
capabilities. In addition, as
opposed to any other Soviet
space station before that time,
the Mir Core Module has six
ports-two docking ports and
two berthing ports. (See the
February 1995 issue of the
Engineers ' Forum for a
description of these terms.)
The following year, the
Soviets added the Kvant
Module to the Mir's aft docking port. This module contains telescope, attitude control equipment, and additional life support equipment.
After an Extra-Vehicular
Activity to correct difficulties
in docking the module, the
Kavant was successfully
secured to the Mir Core
Module, and brought the total
Mir mass to 31.4 tons.
Two years later, the
Soviets again added to the

Mir complex with the K vant
2 Module. This module was
docked to Mir's forward
docking port, but was later
moved to one of the four lateral berthing ports. This module has a mass of 19.6 tons,
has two additional solar
arrays and additional science
and life support equipment. It
is the first (and only) module
to have a dedicated EVA
egress port.
A year after successfully
adding the Kvant 2 Module,
the Soviets then added the
Kristall module, also with a
mass of 19.6 tons. Berthed in
much the same manner as the
Kvant 2 module (and directly
opposite to it), the Kristall
module carries two stowable
solar arrays and additional
science and technology
equipment. The Kristan module (later moved to make
room for the Spektr Module),
is also the first module to
carry the APAS-89 docking
system, and is the module
that the shuttle Atlantis
docked to in STS-71.
Finally, earlier this year,
the Spektr Module was added

to the Mir complex, and now
occupies the berthing port
that the Kristall module occupied since its launch in 1990.
Spektr also has an additional
two solar arrays, but is
unique from other Mir modules in that it carries 1600
pounds of US equipment-a
vital first step in working
together in space.
Before the year is out, Mir
will also add a new docking
module (to facilitate easier
docking with the US Space
Shuttle) and the Piroda
Module (designed for microgravity research and earth
observation).
Mir is serviced by the
Russian Progress resupply
vehicles, and crews are usually carried to and from the station by one of the many
derivations of the Soyuz vehicle. Both of these are
launched from the Balknor
launch complex. Prior to the
docking of the US Space
Shuttle, the only other
planned supply vehicle was
the Buran Space Shuttle-a
program which has been canceled due to a lack of funds.
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Letter from the Editor

September 1995

MORAL CODE IS A MUST

V

In a terribly
competitive
marketplace
where job security
.
is an oxymoron,
it becomes
increasingly
tempting to
stretch the
borders of
ethical behavior.

chips, Netscape and a couple of space shuttle rendezvous for good
measure. It seems that in the last few months engineering and technology have gotten almost as much airplay as Hugh Grant.
Well, maybe not quite that much airplay.
However, it is obvious to all that technology is inescapable in this day
and age. But it is still in it's infancy, and we as engineers and scientists
have the ethical responsibility to see that it is not abused or misused.
We can see by Senator Packwood's alleged actions, as well as those of
Congressman Mel Reynolds, that Congress really has no idea of ethics or
responsibility.
Engineers often find themselves in compromising positions. Not so much
the kind of compromising positions one might read about in the National
Enquirer or hear about on A Current Affair, but rather the kind wherein the
engineer must weigh the benefits and burdens of a particular solution, and
devise an optimum solution.
Engineers are pretty good at overcoming this type of occupational hurdle .
That is a statement made not in arrogance, but rather in obvious fact. It's
what we're trained to do. Most classes we take deal with making compromises, and work environments are packed witr compromises.
The matter which is of great concern is that much more is made of cost
and break-even points in the engineering classroom than of ethics and
responsibility. In a terribly competitive marketplace where job security is an
oxymoron, it becomes increasingly tempting to stretch the borders of ethical behavior.
Of course, no one can tell you what your moral code is. That is something we must all decipher on our own. It is, however, a good idea to know
your own personal rule book before you get in a rule-bending situation.
Engineers and scientists must not lose sight of their moral codes in this
age of advanced technology. It becomes very easy to forsake ethics in the
pursuit of genetic cloning or another rapidly advancing field. The question
we as professionals should take the time out to ask ourselves is not "Can
we do it?" but "Should we?"

Ray Easterling
Editor
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