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Your Roll Call contribution today helps prepare 
the next generation of Georgia Tech students. 

For the past 46 years, Roll Call has been 
building a better Georgia Tech. 

Its our legacy. And theirs. 
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We're proud to be the first official rental car company of the Georgia Tech Alumni Association. 

So we're giving members and their families some very special treatment at General. That special 

treatment includes a 10% discount on any car you rent. Along with a great selection of top quality 

cars. And free unlimited mileage, nationwide. You'll also get the kind of fast, friendly service that 

has people buzzing everywhere. 

We've enclosed your special PacesetterSM Association Discount Card in this issue of the 

Georgia Tech Alumni Magazine. To get your exclusive discount, just use the Pacesetter number 

A D 2 0 0 5 , GWD number A 5 3 4 2 0 0 , on your card when you make a reservation. Or present the 

card when you rent your car. 

For reservations, nationwide, call your travel 

agent or General at 1 -800-327-7607. j f l 
And find out how sweet it is. 

**/L*£V- General 
We feature quality products of Chrysler Corporation like the Chrysler LeBaron Convertible, air bag equipped for added safety. 
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Letters 

Remembering Junior's 
Editor: 

The item "Good News, 
Bad News" ["Technotes," 
summer 1992] brought 
back pleasant memories. 

I remember Junior's 
Grill being on North Av
enue, next to a movie 
house, when I was a stu
dent. When the class rings 
were delivered, I did not 
have the money to pick up 
my ring. The man who ran 
Junior's loaned me the 
money so I could claim 
my ring. 

I knew this man only 
by my going to the grill 
many times for breakfast. 
Being a yankee, I would 
order eggs and bacon or 
sausage, and add, "hold 
the grits." Every morning, 
without exception, I got 
my eggs—plus a big pile 
of grits. 

I wear the ring every 
day, and still have the box 
it came in with the price 
tag attached—$33-54. 

However, I still do not 
care for grits. 

LeRoyJ. Smith, CE '51 
Harlingen, Texas 

Discovering a 
Familiar Landmark 
Editor: 

I read the article about 
DramaTech's new quarters 
["Technology Takes Center 
Stage," summer 1992] with 
a great deal of interest and 
nostalgia. 

I grew up in northwest 
Atlanta, and as a teenager 
attended O'Keefe High 
School in the late '40s and 
early '50s. I also occasion
ally attended Sunday 
School at the old Hemphill 
Church of God, which was 
later to become home to 
Tech's drama group. 

I also remember Lester 
Maddox's Pickrick, which 
was only a few yards north 
of the church. In those 
early days, the Pickrick 
was not a restaurant but 

simply a small ice cream 
parlour. 

Although O'Keefe was 

on the edge of the Tech 
campus, I never consid
ered that one day I would 
be a student on the other 
side of the street. Fortu
nately, three years after 
graduating from high 
school, I was admitted to 
the 1954 Tech freshman 
class. 

In all, I spent 10 years 
on the end of Techwood 
Drive. I watched the North 
Expressway being built, 

and I also ate my share of 
Varsity hot dogs. 

After graduation, on 
one of my visits to Atlanta, 
I arranged to meet a 
young engineer who had 
worked for me at 
Gulfstream Aerospace in 
Savannah. It was Christ
mas night 1979. and my 
friend wanted to drive 
around campus to see 
how much had changed 
since the '50s. 

Though there were 
many familiar sights, many 
were new to me. We fi
nally came to a stop sign, 
and I looked acre >ss the 
street at an old red-brick 
building with stained glass 
windows. We sat there for 
several seconds before I 
realized we were in the 
middle of Hemphill 
Avenue, and this was the 
old church of my youth. 

John A. Flinchum, 
ME'58 

Dhahran, Saudi Arabia 
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Every Time You Use Your 
Georgia Tech VISA or 
MasterCard* Credit Card To 
Make Purchases And Get Cash 
Advances, You'll Be Helping To 
Support The Georgia Tech 
Alumni Association... At No 
Extra Cost To You. 

NationsBank 
The Power To Make A Difference. 

© 1992 NationsBank of Georgia, N.A. 
Member FDIC 



Yellow Jackets get special savings at the Wyndham 
Midtown Atlanta. For just $59 on weekends and 
$77 weekdays* you can relive those college days. 
Only blocks from campus, we offer luxuriously 
appointed guest rooms and superb service. Pop
ular dining and entertainment. And the state-of-
the-art Midtown Athletic Club. Call now for res
ervations at (404) 873-4800 or 800 822-4200. 
As Ramblin' Wrecks from Georgia Tech you get 
a helluva Wyndham deal! 
*Rates are per room, per night, based on availability. 

WYNDHAM MIDTOWN ATLANTA 
A TRAMMELL CROW HOTEL 

Official sponsor of The Georgia Tech Alumni Association. 

Peachtree & 10th Streets, N. E., Atlanta, GA 30309 (404) 8734800 
U. S. 800 8224200 CANADA 800 6314200 
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TechNotes 
Written by Gary Goettling 

Roll Call Goal: Five Come Alive! i.i 

Roll ball volunteers 
and staff members 
» arc hoping that 5 

is their lucky number this 
school year. 

The goal for the 1992-93 
campaign, which runs 
from Jul\ I through June 
30, 1993. is $5,555,555 
from 26,000 donors. 

Hubert I.. "Herky" Har
ris, IM '65, vice president 
for Roll ball, chairs the 
fundraising effort, Georgia 
Tech's largest source of 
unrestricted gifts. 

This year's theme is 
"Together, Kveryone's Con
tribution I lelps," which is 
meant to emphasize that 
"every single contribution, 
no matter how large or 
small, is important," says 
Pam Cottrell, assistant 
director < if Roll Call. 

"Raising money during 
tough economic times is 
never easy, but we are 
confident that Tech 
alumni, friends, faculty and 
staff will pull together." 

Now in its 46th year, 
Roll Call money provides 
scholarships, fellowships 
and funds for curriculum 
development. 

Last year's drive netted 
a record $5,028,668. 

Best Buy 
Money magazine has 

ranked Georgia Tech near 
the top in its third annual 
list of the 100 best college 
buys. Tech placed seventh 

Twist and Shout 
Dean of Students Emeritus James E. Dull, far left, strums along with the other 

members of the "Beatles" in this circa 1964 photograph sent in by Tom Hollings-
worth, IT '65. The other members of the group are Mike Mulligan (center) and lid 
kohler, with Lucien "Buzz" Hope on "drums." The occasion was a talent show or
ganized by co-op students. 'Summers were long back then," I lolling.swoith writes. 

in the survey, which ranks 
private and public univer
sities on the basis of 15 
criteria such as student-
faculty ratio, average SAT 
score, graduation rate and 
alumni business success, 
based on Standard & 
Poor's Register of Corpora
tions, Directors and Execu
tives. 

Ivan Alien 
Dean 

Dr. Robert G. Hawkins 
has been named dean of 

the Ivan Allen College of 
Management, Policy and 
International Affairs. A pro
fessor and dean of the 
School of Management at 
Rensselaer Polytechnic In
stitute in Troy, N.Y., 
Hawkins will assume his 
new duties in January. 
Prior to being named dean 
at Rensselaer in 1984, he 
was vice dean of faculty of 
business administration at 
New York University. 
Hawkins earned an AB 
from William Jewell Col
lege in 1958, and pursued 

graduate work at New 
York University, where he 
received a PhD in eco
nomics in 1966. 

Architecture 
Dean 

Dr. Thomas D. Gallo
way became dean of the 
College of Architecture on 
Oct. 1. Galloway had been 
dean of the College of De
sign and director of the 
Design Research Institute 
at Iowa State University 
since 1985. Previously he 
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New Research Center, Olympic Hopes 
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was an associate dean of 
the School of Architecture 
and Urban Design at the 
University of Rhode Island. 
Galloway earned a 
bachelor's in sociology 
from Westmont College in 
1962, and did his graduate 
work at the University of 
Washington, where he re
ceived both his master's 
and PhD in urban plan
ning in 1969 and 1972, re
spectively. 

Sunny Center 
Georgia Tech has been 

assured of its place in the 
sun since being selected to 
house the University Cen
ter of Excellence for Pho
tovoltaic Research and 
Education. The center, 
funded through Sandia Na
tional Laboratories, will 
advance research in solar-
cell technology and pro
vide assistance to other 
universities with solar en
ergy research programs. 

MAC Parties 
The apparel at one Hal

loween-night party won't 
be traditional ghosts and 
witches, but the latest in 
fashion design. The 
Alumni Association's Mi
nority Affairs Committee is 
sponsoring a fashion show 
on Saturday, Oct. 31, at 6 
p.m. in the Student Center 
Ballroom. The affair in
cludes a committee pre
sentation. The fashion 
show will be choreo
graphed by Andrea Price, 
IE '91, 'and Michele 

J Crawford, IMGT '84, and is 

Ciraido Retires 
Al Ciraido, the voice of the Yellow Jackets since 

1954, has retired as the play-by-play announcer for 
Tech football games. He will continue to work the 
pregame, halftime and postgame shows on W'CNN 
radio. Over his career, Ciraido, 71, announced more 
than 1,000 basketball games and 416 football games, 
beginning with Tech's 1954 opener against 'I'ulane. 
Bob McCann, WCNN sports director, takes < iver the 
play-by-play, with Kim King continuing as analyst. 

one of several MAC Home
coming activities that in
cludes a pizza party on 
Friday, Oct. 30, at 7 p.m. in 
the Weber Building on 
campus. 

The group will hold a 
reception at 5 p.m. in the 
Student Center Ballroom. 
On Sunday, MAC members 
and friends are invited to 
gather for brunch at Ray's 
on the River in Marietta. 
For more information call 
Laticia Khalif at (404) 494-
4081. 

Olympic 
Perspective 

Four years from now, 
Brian Jacob expects to be 
back on campus, but lifting 
iron instead erf textbooks. 

A civil engineering se
nior, Jacob was a member 
of the U.S. Olympic 
weightlifting team in 
Barcelona. "The whole ex
perience was incredible," 
Jacob says. "Sixteen clays 
of the best athletes in the 
world, all in one place 
competing." 

And what of the unflat
tering comparisons that 
have been made about 
Atlanta's cultural offerings 
compared to those of 
Barcelona? As an Olym
pian, Jacob felt that 
Barcelona's many tourist 
attractions, while spectacu
lar, were somewhat "dis
tracting." 

"People were more in
terested in sightseeing than 
in seeing events." he says. 

Conlintied on page 13 
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A Brief Case For Your Business. 
$48°° week-days 
$40°° week-ends 

The plush Board Room in our Conference Center is ready to serve our Ga. Tech VIP's. 

i Excellent service 
Spacious rooms, newly decorated 

i 27,000 square feet of meeting space 
i Confirmed rates 365 days a year 

Week-days $48.00, single or double 
Week-ends $40.00, single or double 

Free transportation to and from Georgia Tech 
and Lenox Square 
Two restaurants, two lounges, large pool and 
garden area 
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Hotel &. Conference Center 
I 

At Lanier Plaza, service is our specialty! 

418 Armour Drive / 1-85 nor th a t Monroe Drive / Atlanta, Georgia 30324 
(404) 873-4661 / 800-554-8444 / 800-282-8222 (in GA) 



TechNotes 
Continued from page 10 

Tech Graduate, Husband on Endeavor Mission 
Jacob finished 18th out 

of 31 in the 60 kilos (132 
pounds) category. "I didn't 
do as well as I'm capable 
of doing." he says, a situa
tion he plans to rectify in 
the Atlanta Olympics. He 
has another wish, based 
on his experience living in 
the Barcelona Olympic Vil
lage: "I definitely hope 
they give LIS air condition
ing in 1996." 

Historic 
Space Couple 

The launch of En
deavor, which marked 
NASA's historic 50th space 
shuttle flight, was notable 
for a number of firsts— 
including putting Georgia 
Tech's first female astro
naut, Dr. N.Jan Davis, Biol 
75. into orbit with her hus
band, pavload commander 
Mark Lee. 

Davis and Lee became 

the first married couple to 
travel in space, although 
NASA policy generally pro
hibits husband-and-wife 
teams from flying together. 
The couple, which has no 
children, married 20 
months ago after receiving 
their Endeavor assignments, 
and NASA officials decided 
to make an exception. It 
was no honeymoon flight. 
The couple worked oppo
site 12 hour shifts. 

The seven-day shuttle 
flight, launched Sept. 12, 
also earned aboard the first 
black female astronaut, Dr. 
Mae Jemison, and the first 
Japanese citizen, Mamoru 
Mohri, to fly aboard a U.S. 
shuttle. 

The flight also carried a 
menagerie of critters for a 
variety of life science ex
periments: Frog eggs "were 
fertilized during orbit to 
see how tadpoles would 
develop and react in a 

Homecoming 
Reminder 

Homecoming weekend of Oct. 30-31 
is fast approaching. Reunions will be held 
by the classes of 1932, 1937, 1942, 1947, 1952, 
1957. 1962, 1967, 1972, 1977, 1982 and 1987. 
The class of Old Gold, comprised of alumni who 
graduated in 1941 and earlier, will also meet. 

A Young Alumni Homecoming Celebration will 
be held at the Student Center Ballroom. And alum
nus Jell 1'oxworthy, Cls 79, will perform his stand-
up comedy routine at the Theatre for the Arts. Ticket 
discounts are available for most reunion class mem
bers. 

For more information about Homecoming activi
ties, call Catherine Martin at the Alumni Association 
at (404) 853-0758. 

weightless environment; 
hornets were studied to 
see how they would build 
a comb—on earth they •* 

build toward gravity; and 
scientists studied the ef
fects of weightlessness on 
two Japanese carp. 

Guy Slann, left, receives a watch and plaque from 
Bob Kennedy of Delta Air Lines in commemoration 
of Slann being the 10,000th co-op graduate. 

10,000 Co-ops 
At fall commencement, 

Georgia Tech's Coop
erative Division observed 
a significant milestone in 

its 80-year history when 
the 10,000th co-op student 
stepped forward to receive 
his degree. 

Guy Slann worked for 
Delta Air Lines, first as a 
mechanical engineering 
student, later as an indus
trial engineering major. 

"Being a co-op allowed 
me to see what being a 
mechanical engineer was 
all about," he says. "I 

wrote repairs that put mil
lion-dollar pieces of equip
ment back into service. 
Seeing tangible results like 
that gives you confidence." 

He also credits his co
op experience with the 
change in his career focus. 
"I found out that I didn't 
want to learn how to keep 
an engine in service—I 
wanted to make the entire 
process of keeping the en
gine in service more effi
cient," says Slann, who 
plans to attend graduate 
school. • 
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rfowDoYouManage500,000Bucks? 
Very carefully. It's our strong suit at Trust Company Bank, 

Georgia's largest trust and investment manager. We can help 
you coordinate your investments into one cohesive financial 
plan designed to conserve your capital while investing it for 
maximum returns. 

Our skill is a matter of record. Over the last five years we've 
consistently outperformed the S&P stock market average. Talk 
to us about your financial goals. We do not work on commission, 
so our advice will be completely objective. Our fees are based 
on how well we perform for you. 

For more information, mail the coupon or call a financial 
manager in our Trust and Investment Management Group. 
We're confident you'll like the way we can help you manage 
your bucks. A 

SunTrust, A SunTrust Bank, Trust Company Bank and the T Design are service marks 
of SunTrust Banks, Inc. 

I 1 
Talk TbSomeoneVifao Knows. 

For 3. free copy of our brochure call 404-230-1819 
or mail this coupon to William A. Sterne, Group 
Vice President Trust Company Bank, P.O. Box 
4418, Atlanta, GA 30302. 

Name 



SOME PEOPLE JUST THINK 
ABOUT THE FUTURE. 

WE CREATE IT /.< 

IT'S PARKSIDE 
AT LENOX PARK 

Parkside's elegant twin office buildings cater to companies 
of almost every size, with 220,000 square feet of class A 
space. All surrounded by 165 acres carefully planned for 
living, working. It's a true suburban oasis of lush green 

lawns and tree-framed lakes, fueled by urban energy. With 
easy access to Peachtree Road, Atlanta's Interstates and 

MARTA. It's truly one of a kind. And it's waiting for you 
to arrive. Now leasing. In Buckhead. 

TECHNOLOGY PARK L4TWN14, INC. 
TECHNOLOGY PARK /ATLANTA • JOHNS CREEK • LENOX PARK 

842-2000 
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Holography 
A Picture is Worth 100,000 Bits 
By Gary GoettHng 
Photography by Gary Meek 

The picture of the clown's 
head seems so lifelike, it's 
unsettling. As you move 
past the portrait, he blows 
a noisemaker that unfurls 

out into the air. Perhaps it's the 
picture's greenish cast that gives it a 
corpse-like eerieness reminiscent of a 
character in a Stephen King novel. 
It's easy to become absorbed in the 
details of the image, and you have to 
pinch yourself: 

This is only a hologram. 
From the Greek holos, meaning 

whole, and graphos, meaning to 
write, holography is old technology 
that is finding new life in areas 
including security, quality control, 
marketing, information storage— 
even fine arts, as in the example of 
the clown. 

At Georgia Tech, researchers are 
using holographic processes to make 
computers faster, and capable of 
storing extraordinary amounts of 
data. Their studies could help bring 
movies on demand into homes via 
fiber-optic networks, hasten integra
tion of computing and video tech
nologies, or bring resources of the 
Library of Congress into classrooms. 

A hologram is essentially a record
ing of an object taken with laser 
light. The theoretical framework of 
holography—that a coherent light 
source could record images in three 
dimensions—was developed in 1947 
by Dr. Dennis Gabor, who was 
searching for a way to improve the s 

quality of photographs from electron 

microscopes. His discovery won for 
him the 1971 Nobel Prize in physics. 
But not until the invention of the 
laser in I960 did holography be
come practical. 

Holography is possible because 
of the peculiar nature of laser light. 
Sunlight is a mishmash of wave
lengths of all colors, each wave 
traveling independently of the oth
ers. A laser beam, on the other hand, 
is coherent, meaning that it pos
sesses a high degree of organization 
and contains a single wavelength of 
the spectrum. Early lasers emitted 
red light because the crystalline 
structure of rubies was the most 
amenable to energizing. Since then, 
scientists have been able to lase 
almost any substance: other crystals, 
gasses, liquids—even Jell-O and 
human breath. 

Dime-Size Novels 

For more than three decades, 
scientists have dreamed of 
exploiting holography as a 

means of storing and retrieving infor
mation. The 30-year holdup has 
been in finding the "right" medium. 
But with increasing pressure to make 
computers faster, smaller and more 
efficient, the search has been 
renewed. 

The potential is staggering: With 
the right storage medium, data 
equivalent to a thousand books 
could be holographically placed on 
something the size of a dime. The 
awesome capacity of holographic 

storage is also evident in how the 
data is measured. Computer infonna-
tion is expressed in bits, whereas 
holographic data is termed pages, 
with each page containing 100,000 
bits or more. 

"A lot of research and develop
ment is oriented toward the storage 
material itself," says electrical engi
neering Professor Thomas K. Gay-
lord. "There's no perfect material at 
the moment. Various materials have 
advantages and disadvantages. There 
are tradeoffs involved witli sensitiv
ity, storage lifetime and the ultimate 
maximum data capacity." 

Gaylord, along with HE Professor 
Elias Glytsis, is placing holograms 
inside crystals of lithium niobate in 
an effort to understand how one 
hologram affects another, and how 
stable the information remains over 
time. 

Crystal Pages 

The holographic storage process 
works like this: A laser light is 
split in two, and one of the 

rays (reference beam) is I x >unced off 
a mirror so that it hits the opti-sensi-
tive storage crystal such as lithium 
niobate at a certain angle. The other 
beam (object beam) passes through 
a device containing a page of data, 
which is presented as thousands of 

Continued on page 18 

The hologram of a clown at the Elusive 
Image gallery in Atlanta contains mul
tiple images, so the clown appears to 
move as the viewer walks past it 

1 6 GEORGIA TECH • Fall 1992 



1 



To make a hologram, a laser 
beam is aimed at the object or 
data array, and another is 
focused on the storage 
medium. The area where the 
rays overlap contains all the 
information about the object. 

dark and light spots representing 
binary computer information. Like 
light passing through a picture slide, 
the pattern is projected into the crys
tal. The points where the two beams 
intersect (interference pattern) are 
recorded in the crystal as a hologram. 

Subsequent pages are added by 
moving the reference beam to a 
slightly different angle. To retrieve a 
page, the reference beam is aimed at 
the crystal at precisely the same 
angle used to store the information. 
So while the information itself is two-
dimensional, the 3-D capability of 
holography allows data to be, in 
effect, piled up slightly askew like a 
stack of papers. 

"This is a very interesting and 
complicated set of processes that 
depends on the symmetry of the 
crystal, the physical mechanisms 
used to move the charge, and the 
electro-optic effect in the material," 
Gaylord says. "How the crystal re
sponds is extremely important, and if 
we don't understand the underlying 
physical processes and learn to con
trol them, we can't produce the com
mercial systems people need." 

For instance, engineers must learn 
how a holographic pattern already 
stored in the crystal is affected by the 
process of storing another pattern. 
There are also obstacles concerning 
the retrieval of information in <i- high-
fidelity, useable form. 

Georgia Tech' scientists are also 
concerned with the long-term stabil
ity of the crystals, and are studying 
samples that spent six years in orbit 
aboard NASA's Long Duration Expo
sure Facility. 

Researchers at Bellcore, a consor
tium of Bell companies based in 1 
Livingston, N.J., have been working 
with lithium niobate and gallium 

arsenide crystals measuring one 
centimeter on a side. Theoretically, 
each crystal can hold 10 million 
holographic pages—that's roughly 
equivalent to a medium-size library 
of 200,000 novels. 

The limits of holographic storage 
will probably never be fully realized, 
Glytsis notes, "but even if you could 
use only a fraction of that capacity, it 
would be an enormous gain not only 
for optical computing, but also for 
memory applications." 

Holographic systems don't use 
any moving parts, and while serial 
computers retrieve data one bit at a 
time, the holographic technique 
processes in increments of an entire 
page or image. They can retrieve in 
one second what would take a mag
netic disk drive five hours. 

Holographic techniques can also 
be used to optically process the 
information they store. 

"Various types of associative pro
cessing can be done holographically 
by finding matches between patterns 
you have received, and patterns that 
are stored," says Gaylord. "This can 
be used for identifying objects or 
signatures, or in data processing." 

A Technology Link 

ndJohn 
Electrical 

The next step is the develop
ment of optical/electronic 
interfaces—devices that bridge 

today's serial computers with the 
faster parallel holographic data stor
age systems. Here, too, holography 
plays an important role. 

"The holographic technique is 
more oriented to very high-speed 
applications, and applications where 
there is parallel data present," says 
Gaylord. "Holographically produced 
gratings are used to interconnect 
optical channels in communications 

LASER 

or data processing structu 
Professors Carl Verber 

Uyemura of the School of 
Engineer
ing are 
involved 
in the 
research 
effort. 

"Electronics is serial—it does one 
thing at a time," Uyemura explains. 
By contrast, optical computing is 
parallel, processing many thousands 
of bits simultaneously. "But no mat
ter how fast you can pn xvss some
thing optically, you still have to get it 
into an electronic system so some
one can use it." 

Verber and Uyemura use holo
graphic techniques to direct optical 
beams at light detectors and memory 
cells embedded on an electronic 
circuit, while downloading it with 
data from several optical signals. 

Uyemura believes that such a 
hybrid approach is the most practical 
technological direction, and that all-
optical computing—if it is ever pos
sible—would be far into the future. 

"We can intercept the optical 
beam, process it electronically, and 
shoot it back out. This represents an 
intermediate step between electronic 
computing and optical computing. 
It's really characterizing the [optical] 
interconnects and what they mean." 

Sottd-State of the Art 

T he most familiar applications of 
holography are the three-
dimensional images that have 

been popping up on everything from 
cereal boxes to trading cards. 

The process for making display 
holograms is essentially the same as 
for storing data, except that instead 
of passing through an array of data, 

1 8 GEORGIA TECH • Fall 1992 



BEAM 
SPUTTER 

the object laser 
beam is aimed 
at an object. The 
object and refer
ence beams 
converge on a 
photographic 
plate, creating an 
interference pattern that contains all 
the information about the object in 
minute detail. After development, the 
plate or film is re-illuminated by 
approximating its angle to the refer
ence beam. The developed interfer
ence pattern bends the light into a 
three-dimensional re-creation of the 
object. 

Lenses are not used because they 
tend to distort the image, so holo
grams are the exact size of the ob
ject. And because the exposure time 
is several seconds, the object must 
be absolutely stationary. Holograms 
are shot < >n special tables weighing 
3,000 pounds or more to eliminate 
vibration that would cause the image 
to blur. The process is so sensitive 
that living things cannot be shot 
because the slightest twitch—even 
the movement of a pulse—would 
disrupt the image. 

Perhaps the best-remembered 
application of a hologram as a 
graphic device is the November 1985 
cover of Salional Geographic show
ing a Taung child's skull. Four years 

later, the U.S. Postal Service issued 
the first holographic postage—an 
embossed envelope depicting a 
space shuttle preparing to dock at an 
orbiting space station. 

Because display holograms are 
virtually impossible to forge, they are 
an extremely useful anti-counterfeit-
ing measure. The most common 
examples are the holograms on 
credit cards, but they are also affixed 
to videotapes, General Motors' auto
mobile parts, Super Bowl tickets and 
California drivers' licenses. Holo
grams may also be used on Olympic 
Village security badges during the 
1996 Games in Atlanta. 

In the rapidly growing field of 
fine-arts holography, artists are test
ing the limits of the medium as a 
graphics device. 

Galleries such as Elusive Image at 
Underground Atlanta and the 
Museum of Holography in New York 
are dazzling visitors with a unique 
blend of art and technology. 

The depth and detail of fine-art 
holograms can be breathtaking—and 
downright spooky. In fact, Elusive 
Image is working on holographic 
displays for a haunted house. 

Many fine-art holograms are ani
mated: a ballerina lifts her leg and 
twirls as you walk past; Shakespeare 

i-i 

•* Smiles and winks; the starship 
Enterprise fires its lasers. Oth
ers indulge in what might be 
called "interactive holography": 
looking through the eyepiece 
of a holographic microscope 
reveals an enlarged mosquito. 

Another kind of hologram is 
found on F-16 fighter jets. 
Called a heads-up display, "it 
projects cockpit display infor
mation into the pilot's field of 
vision so he doesn't have to 

take his eyes away from the forward 
scene," says Nile Hartman, a senior 
scientist at the Georgia Tech Re
search Institute who helped devise 
the system. The heads-up display 
uses a holographic emulsion on a 
glass optic that is sandwiched be
tween the layers of windshield glass. 
Holographic couplers transfer certain 
information from the vehicle's sen
sors to the optic. Hartman adds that 
the technology has also been 
adapted to automobiles for display
ing speed, gauges and trouble lights. 
The F-16 display was designed using 
rigorous coupled-wave analysis, a 
procedure developed at Tech by 
Gaylord and his group. 

Scientific Applications 

Holograms are highly specific, 
like a fingerprint, to an 
object at a particular point in 

time, which makes the technology 
useful in commercial applications 
such as non-destruction testing. 
Holograms of structural elements, 
electronic components, nuclear fuel 
rods and a virtually limitless number 
of other items can reveal hidden 
manufacturing flaws or dangerous 
signs of wear. 

Another common scientific use of 
holography is in making precise 
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Tl)e uses for holographic 
technology range from 
security on credit cards lo 
checking for potentially 
dangerous wear in nuclear 
reactors; from increasing 
computer data storage to new 
3-D glasses. 

The precise geometry of laser beams 
allows Georgia lech researchers to 
store and retrieve information. 



ankle Minis"—and an inmrnu'd Hen-

Kit k Steenhlik is applying holog
raphy to an old-fashioned idea: 3-D 
glasses. 

A lbNO mechanical engineering 

—spectrometers are a good example. 
These instruments seperate light into 
wavelength components for spectral 
analysis, says Hartman. "The advan
tages of the holographic process are 
our ability to fabricate the gratings 
with specific diffraction characteris
tics, gratings of large surface area, 
and enhanced fabrication ease. "The 
old technique required the use of 
time-consuming ruling methods with 
limited capabilities for grating fabri
cation." 

Holography is also useful in de
vising input couplers for optical 
wave guides—"a means of getting 
light into very thin optical wave 

Chroma 1 tenth 

mg clisiani 
ie at vary-
w ho wear 

are holographic film with interfer
ence gratings that shift the points at 
which different colors of light are 
focused. Thus blue objects appear to 
be behind red objects because the 

es look good even 
hrough the glasses. 

Treats with a View 
e most unusual 
lions of holography 

Boston company that believes holo
grams should not only be seen— 
they should be tasted. 

1 )iniensi( >nal Ft » ids Corp, has 
patented a process for imprinting 

Because the ridges are so small— 
onlv about one or two nanometers 
in depth—the taste and texture of 

three-dimensional effects f rom anv 

properly-colored tw 
image, regardless o 

The comp.mv 

i fleeted, 
i license the 

tking, lor example, 
( tttlthmiut OH IM&1' - t 
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Making Buzz Fly 
Considering that (leorgia 

Tech is one of the world's 
leading research universi 

lies, it is perhaps fitting that the 

Georgia T& b . Minimi Magazine 
is, we believe, the first publica
tion of its kind in the country to 
display .1 hologram on its cover. 

The Buzz hologram was cre
ated from a combination of a 
3-D model and two levels ol Hat 
art: a photograph of the Tech 
Tower ami line an of a (icoi^ia 
lech logo pattern. 

Buzz was sculpted by New 
York artist David Dann, one of a 
handful of artists who specialize 
in holographic models. I lis t ied 
its include the hologram on the 
November 1000 issue n\ Omni. 
and the Spiderman model for 
the 30th anniversary comic book 
hologram. Working from .111 
original design by Mike Lester, 
I >ann spent a week on tin' 
project, 

I [olographic modeling is a 
highly specialized field that com 
bines artistic ability with know! 
edge of the laser imaging pro
cess. To achieve the best resolu
tion of detail, the buzz model is 
slightly flattened front and back 
so it is only 3/8 inch deep, yet it 
is designed in such a way as to 
preserve its proportions. Holo
grams are produced on a 1:1 
settle, so (he model is the same 
size as the final image. Because 
laser light is monochromatic, the 
model is painted in a Hal finish, 
with gray tones used for high
lights and shadows. 

1 lolograms referred to as 11-1 
exposures were made of each of 

the three levels of art with an 
Innovtt tOO blue light krypton 
laser. An 11-1 appears milky gray 
under normal conditions, and 
only laser light reveals the image 
that has been captured on the 
plate. 

Next, the three 11 Is tire com
bined in a final exposure called 
H-2—a hologram of holograms, 
Lite H-2 is made of a photoresist 
material that is sensitive to blue 
light only, and records a holo
gram tts a surface relief pattern. 

"An embossing plate is made 
by eleclrochemically depositing 
pure nickel on the photoresist 
I I J." explains Jeff St. Thomas. 

product manager for the Holo
graphic Division of Crown Koll 
Leaf, the I'ttterson, N.J., company 
that produced the hologram. 

This plate is copied through 
an electrodeposition process to 
make the actual embossing 
plates that will be used on 
press—ultra-thin replicas called 
shims, St. Thomas says. 

1 sing tt special rotary press, 
we emboss the hologram onto 
rolls of plastic film that have a 
special resin coating. The film is 
then metalized by depositing it 
with aluminum vapor under 
vacuum." 

Lite final product is sized, cut 
and hot-Stamped onto the cover. 

The best way to view the 
buzz hologram is under direct 
sunlight, or a clear incandescent 
bulb or halogen spotlight. The 

hologram will display a three-
dimensional image when tilled 
from side to side, but not up and 
clown. • 
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The concept of holographic 
movies and television presents 
some extremely daunting 
engineering challenges. But 
when it comes to technology, 
you never say never. 

MAKl.ARin UAliRR'lT PHOTC 

chocolate bars that display a three-
dimensional image of Santa Claus, or 
Valentine's Day hearts with "I Love 
You" rising above them. 

Pharmaceutical companies, in an 
effort to crack down on the hun
dreds of millions of dollars lost each 
year to counterfeiters, have ex
pressed interest in the technology for 
applying holographic logos to their 
pills and capsules, making them 
more difficult to copy. 

Dimensional Foods is also experi
menting with transmission holograms 
and has created a prototype lollipop 
that shows animated cartoons when 
it is twirled. 

A 3-D Future 

One of the most exciting—and 
I technically challenging— 
potential applications of 

holography is in movies and televi
sion. "That's part of what multimedia 
is all about—the idea of creating 
presence in a way that extends the 
senses," says Fred Dyer, co-director 
of Georgia Tech's Multimedia Tech
nology Laboratory. 

A few attempts at producing holo
graphic movies have been made. In 
the late '60s, a holographic movie of 
a goldfish swimming in a tank was 
made by recording a sequence of 
holograms on film. The movie, 
which lasted less than a mimne, was 
illuminated by laser light, frame by 
frame. The maiti drawback: Only 
one viewer at a time could perceive 
the 3-D effect. 

More recently, researchers at the 
Massachusetts Institute of Technol
ogy Media Lab demonstrated a com
puter-generated holographic se-
quence of the Star Trek starship \ 
Enterprise orbiting a planet. The 
image was a scant four centimeters 

long and the sequence lasted but a 
few seconds. Still, the effort shows 
that the holographic concept contin
ues to attract investigators. 

"One of the visions Nicholas 
Nicopante of the M.I.T. Media Lab 
has is the idea of sitting in your den 
and watching a football game being 
played right there on the floor with 
miniature players," Dyer says. "Now 
that's a real sense of presence." 

Dyer recalls a recent demonstra
tion by a vendor at the College of 
Computing when a special dual-lens 
display apparatus provided three-
dimensional viewing of objects in a 
foot-square area. "You could sit two 
or three feet from the screen and 
have a sense of the object on the 
screen sitting right in front of you in 
space," he says. The device has sev
eral technical limitations, he adds, 
"but at least it's headed somewhere." 

Dyer says that holographic projec
tion systems—similar to computer-
generated "virtual reality" but without 
the encumbrances of special goggles 
or gloves—could be a valuable edu
cation tool. Such systems may also 
help air traffic controllers, for ex
ample, see the true relative positions 
of planes in crowded flight patterns, 
or add another dimension to the 
view of organs physicians receive 
from tomography scans. 

The whole thing sounds more 
than a little far-fetched, but Dyer 
cautions that when it comes to tech
nology, "you never say never." 

"In terms of what one might 
expect of the future, imagination is 
the only real limit." • 

See also "When Technologies Collide, " 
describing advances in interactive 
multimedia, beginning on page 46. 
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Managing Technology 
like an Entrepreneur 
Wherever she has worked, Dr. Edith Martin has applied 

principles of good management of technology—and succeeded in 

making an impact and a contribution • Written by John Dunn 

• • 
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"Some of the 

greatest leaders 

came about in 

times of adversity— 

either political 

or economic. 
Those who rise 

and become 

assertive in down 

times, as opposed 

to regressing 

have stood out 

as phenomenal 

leaders." 

fv 

These are not the times for 
timid managers or jittery 
retrenchment tactics, 
according to Dr. Edith W. 
Martin, a Georgia Tech 
graduate who is one of 

industry's no-nonsense managers of tech
nology. These are the times, she says, for 
opportunity. 

"I tend to be a lot more bullish than I 
see industry right now," Martin states. 

On July 1, Martin, 47, became vice 
president and chief information officer of 
INTELSAT, a Washington, D.C.-based 
global communications satellite system 
owned by a commercial cooperative of 
123 nations. For almost eight years, she 
was vice president of the Boeing 
Company's High Technology Center in 
Seattle. 

"At a time like this, where rapid change 
is accompanied by rapid technological 
change and competitive change is con
founded with difficult economic times, you 
"get mixed reactions from industry," says 
Martin, who earned her master of science 
in 1976 and doctorate in 1980 at Georgia 
Tech, both in infonnation and computer 
science. 

"There are many segments of industry 
which are doing all these beautiful things 
they call 'retrenchment,' 'building down'— 
I love that one—'downsizing; 'flattening,' 
and 'shrinking.' It sounds like everybody 
has been to Weight Watchers. 

"That's all well and good if, in fact, 
you're taking out your inefficiencies and 
you are focusing in areas of strength—as 
long as you're doing that with a progres
sive attitude toward the future. 

"Some of the greatest leaders came 
about in times of adversity—either political 
or economic. Those who rise and become 
assertive in down times, as opposed to 
regressing, have stood out as phenomenal 
leaders." 
:-.<- Business should demonstrate entrepre
neurial leadership, she adds, but she fears 
the U.S. is "starting to lose major ground in 
the game of entrepreneurial dynamics. 

"I think that the heads of big business 
have been entrepreneurs," Martin says. "I 
think they simply have become terribly 
status quo. 

"Whether you start small and expand, 
or you start big and get bigger, the phe
nomenon, is the same. There are just very 

few entrepreneurs heading up major cor
porations today." 

Is she an entrepreneur? 
"I think so, yes," she says. "I'm at least 

impatient. Impatience is an important part 
of being an entrepreneur. The c< imple
ment of impatience is motivation. It's hav
ing a vision of what can be d< >ne, having a 
desire to realize that vision, and not being 
tied to how things occur traditionally—a 
willingness to break new ground. That's a 
willingness, not a need—just a willingness. 
But you don't do it just for its sake. 

"If someone says to me, 'We've never 
done that,' I say, 'Is it illegal?' If they say, 
'No, it's not illegal,' then I say. Don't give 
me the rules.'" 

A former member of Georgia Tech's 
Advisory Board, Martin returned to the 
Georgia Tech campus last May as a "visit
ing professor," speaking to electrical engi
neering classes on managing technology, a 
presentation excerpted from an address 
she made at the 1992 International Strate
gic Management Conference in New Or
leans. 

It is her routine to rise at 3 a.m., fix a 
cup of coffee, and relax in a rocking chair, 
mentally preparing for the day ahead. 

"That's my quiet time," says Martin, "my 
think time. 

"It's a very important part of my day. 
That's when I come up with counter-point 
types of views. Am I accepting things at 
face value, or have I really made tin effort 
to understand what can be done? Do I 
accept the limits people say are there, or 
do I re-examine just to make sure I believe 
it? 

"You don't get think time on prime 
time," she adds. "My definition of prime 
time is the minute I put my foot in the 
office. The phone starts ringing and the 
meetings start and I can never reclaim the 
day." 

A graduate of Lake Forest College in 
Illinois, she came to Tech as the 22-year-
old wife of Dr. Charles S. Martin, a mem
ber of the civil engineering faculty. At 26, 
she was a vice president at Massey Junior 
College, and shortly afterwards she be
came an owner of a computer company in 
Atlanta. "I did that for several years," Mar
tin says, but adds that she realized, "I want 
to be more than technically competent. I 
want to be more than an executive. I really 
want to be a leader. If I want to be a 
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leader. I need to do something that gives 
me a depth of capability that qualifies me 
to do something that causes change. With 
that, I made the commitment." Martin sold 
her portion of the company and began 
work on her graduate degrees at Tech. 

As a graduate student, Martin became a 
faculty member in the School of Informa
tion and Computer Sciences. She was a 
founder and from 1976 to 1980 was direc
tor of the Computer Science and Technol
ogy Laboratory at the Georgia Tech 
Research Institute. 

Polly Hampton, now an administrative 
coordinator in the External Affairs office, 
was Martin's senior secretary at the lab. 
"Edie's a very intelligent person—a very 
lovely and gracious person," Hampton 
says. "At the same time, she can be hard 

and demanding. She never asked more of 
her employees than she asked of herself. 
Some people found her hard to work 
for—she wants things done right." 

Hampton adds that Martin demands 
both the best from her employees and the 
best for them. "She looked after her 
people. She tried to see that they made the 
highest salaries and had the best benefits 
that were available. She liked to see 
people rewarded for their accomplish
ments, and she gave credit where credit 
was due. She's a first-class lady." 

In 1980, Control Data Corp. of Minne
apolis named Martin executive director of 
its newly established, Atlanta-based Gov
ernment Systems Division. She was re
sponsible for the initiation and direction of 
advanced technology planning and re 

Martin on Management 

D uring her career as a manager 
of technology at the Georgia 

loch Research Institute, the l V 
Department of Defense, the Boeing Co. 
and IS IELSAT, Edith Martin has com
piled a list of "management observa 
liUI/S 

Cooperation 

• No matter what your position, the 
org.iiii .ition is always stronger than the 
indi\ idual. 

Conflict 

• Someone has to be the first to smile. 

Com id ion 

• When others support you, be glad, 
but always be prepared to stand on 
your i >vv n. 

Change 

• ( lunge rarely comes overnight. It's 
rare I \ s e to LOO percent. It's rarely 
without fluctuation. 

Mistakes 

ately, propose a solution promptly, and 
participate in the correction. 
• Even a bad job is a good experience. 
It helps you calibrate situations, and 
helps you recognize a good job, a bad 
job and progress. 

Attitude 

• Have a healthy attitude. 
• A bad altitude is never rewarded, 
seldom justified, rarely appreciated and 
usually destructive1. 

Setbacks 

• I h a w never had a setback that has 
not ultimately benefited me. 
• Setbacks have made me address a 
problem, made1 me stronger, or made 

me more committed. 

Prejudice 

• If you look for prejudice, you'll find it. 

Progress 

• Accept progress in any form. 

You Can Learn 
Something from Everyone 

• Making and recovering from mistakes 
is xv hat experience is all about. When 
\i ii e a mistake, admit it immedi 

• Everyone you have known has influ
enced your life. We are who we are 
because of others. 

h 

'The complement 

of impatience is 

motivation, It's 

having a vision of 

what can be done, 

having a desire to 

realize that vision, 

and not being tied 

to how things 

occur tratittionaUy." 
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7 enter everything 

I do with a lot of 

belief, a sense 

of importance 

about it, and a 

commitment that 

if I don't have all 

the skills I need, 

III acquire them... 

>7 

Dr. Martin visits Georgia Tech to lecture students on managing technology. 

search. The operation was financially suc
cessful and received the company's Tech
nical Excellence Award during its first year. 

Two years later, Martin received a presi
dential appointment as deputy undersec
retary of defense for research and ad
vanced technology in the U.S. Department 
of Defense. She managed all basic re
search, exploratory development and non-
systems-oriented advanced development 
in the DoD Science and Technology Pro
gram, managing a $5-billion budget, 
20,000 projects, 60,000 employees and 73 
laboratories. She expanded the Very-High-
Speed Integrated-Circuits Program, in
tended to enhance U.S. competitiveness in 
the semiconductor industry, and founded 
the Software Engineering Institute. 

Martin joined Boeing in 1984 as the 
highest-ranked woman in the $25-
billion aircraft maker and defense 

contractor. In 1985, she undertook the 
establishment and direction of the Boeing 
Electronics High Technology Center, serv
ing all Boeing divisions in areas relating to 
advanced research and technology. She 
also was an advisor to Boeing's executive 
management on national and international 
research and development policy, as well 
as defense and space technology trends 
and applications. 

Martin is a fellow in the Institute of 

Electrical and Electronic Engineers, a mem
ber of Sigma Xi honorary scientific re
search society, and was the first Susan B. 
Anthony Award recipient for leadership in 
industry. She has published more than 150 
professional and technical articles, and 
earned such accolades as one of the 100 
Top Corporate Women by Business Month 
magazine, and one of the 20 most power
ful women in corporate America by Savvy 
magazine. She was a 1991 cover story 
feature in Executive Female magazine. She 
serves on approximately 20 boards and 
after her business day often attends civic 
functions. In Seattle, she was a patron of 
both the philharmonic orchestra and the 
opera, a trustee of the ballet, and a regent 
of the art museum. 

As vice president and chief information 
officer at INTELSAT, Martin fills one of four 
vice presidential posts directly under 
INTELSAT'S director general/chief execu
tive officer. Martin's responsibilities include 
computer and electronic data processing 
services for the international commercial 
cooperative nations that own the commu
nications satellite system. INTELSAT is the 
major provider of transoceanic telephone 
and television services, and also offers via 
its 19-satellite global system such services 
as international video, teleconferencing, 
facsimile, data and telex. 

Now divorced, she is the mother of a 
Continued on page 32 
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Dancing with the 
Right Partner 

E i 11 Martin knows a couple of technology 
horror Stories. In one, which she vails tech
nology erosion, a leading company in a techno

logical field such as semiconductors invests research 
funds and directs its "key hotshots" to develop its next 
generation product. Hallway to completion, the 
hotshots leave, obtain venture capital funds, and start 
their own company. It takes two years for the original 
company to recover and initiate development ol yet 
am >thei new product. It takes two years for the start 
up « unpany formed by the break away hotshots to 
build and develop their product, and start on a new 
product idea. At this point, the whiz kids of the two 
estal >li' hed companies break away to form their own 
com; . ies. going into a building mode w hile the two 
established firms go into a recovery mode. 

"As a result of this erosion phenomenon, advanced 
technology develops, but products never get to the 
prod 1111 line, never to the profit line.' Martin stales. 

"In contrast, the Japanese compete aggressively in a 
mult! i longed fashion during the early stages of mar 
ket development. As strengths evolve and market 
nicln penetration gains clarity, consolidation occurs. 
Tin insoUdations lock up a wide market Span, and 
at tin .me time move positively in the direction of 
tech in if >gy and progress, 

"Weve legislated our way to some extent into this 
box with our antitrust regulations." she says. "To 
protect themselves, industry has come up with 
bureaui ratic solutions to what I would consider entre 
preneuual problems. 

"Why are these people spinning out?" she asks. 
"Bi • they see an opportunity to participate more 
fully in the rewards of their performance." Industry. 
she s.ivs, should reward entrepreneurs for the benefits 
they 11 mtribute and "ditch some of that out-of-date 
bureau racy which may be self-defeating." 

T he I leparlment of Defense's Very I ligh-Speed 
Integrated-Circuits Program and the Microwave 

Monolithic integrated Circuits Program provide the 
base tot another horror story—-one that Martin feats 
will l • epeated in the Department of Commerce 
high definition television initiative. 

'The nation has a technology lead. Because of the 
erosi >n phenomenon the nation loses it. The nation 
wants it back, i he nation's defense has a need. It's 
exp ive to satisfy. Defense funds more contractors 

to develop the technology needed to salislv the 
market, o ther contractors develop the technology 
with private funds in outer not to be left out of later 
competition. Everyone succeeds—a lot of money is 
spent. The need is met. the market is saturated. 

"Suppliers have dormant expensive capital assets. 
have vested too much future on too little opportunity. 
and have left themselves vulnerable to displacement 
by other emerging technologies." she slates. 

It may be a case of "damned if you do, damned if 
you don't." she admits, but adds. "It's cheaper to 
don't." 

The solution, she believes, is to create strategic 
business alliances. As vice president for the Boeing 
Co.'s I ligh Technology ( enter, one of Martin's areas of 
expertise was "strategic technology partnering." 

I luting her years with Boeing, Martin helped forge 
multimillion-dollar strategic alliances with Fortune 500 
,\]\i\ international Start-up companies that gave Boeing 
a "cost avoidance" of mote than a half-billion dollars. 

"()ne of the skills companies have to releurn, re 
think and revise to meet the challenge of the future is 
how to make business arrangements to acquire tech
nology," Martin says. "A firm's survival may verv well 
and probably will hinge on the effectiveness of the 
agreements it can forge with (>lher t < unpanies. 

( )ne of Martin's first projects at Boeing involved 
semiconductors. The aerospace firm did not manufac 
ture computer chips, but its growing need for semi
conductors engendered a desire for a competitive 
edge. An option was to obtain semicondui tor manu 
lacluring capability, an area in which Boeing was 
unfamiliar. Martin figured out the cost of making 
chips, detailing expenses and the potential for return. 
After Martin's calculations, Boeing readily decided in 
favor of a joint venture with another linn. 

Martin warns, however, that seven n\ it) agree 
merits do not meet expectations, and onlv one ot 
three partnership ventures succeeds in the long run, 

\n\ i ( nnpanv a >ntempkiting an alliance should 
understand its own corporate strategic goals anil what 
it expects from an alliance, and should have an 
understanding of the national and international busi
ness climate, she says. And, she adds, a compuni 
should understand why its partner wants it to succeed. 
and why it wants its partner to succeed. Without a 
mutual desire for success, she warns, don't make an 
agreement. • 

GEORGIA TECH • Martin on Management 31 



"By virtue of 

succeeding on 

impact and 

contribution, other 

things kind of fall 

your way. They were 

never the target" 

iy 

son, William, bom in 1971, and a daugh
ter, Christine, born in 1979- She is a dilet
tante architect who enjoys renovating 
houses; among them she renovated an old 
slave house in Atlanta that had become a 
tenant house. 

To unwind, she has found outlets in 
hiking, tennis, and golf. But she seldom 
mixes recreation and business. "If I go out 
to play golf, I go out just to enjoy it." 

Although she does not seek to be a role 
model for women, she concedes that she 
may be viewed as such. What would she 
like for other women to see? 

"I'd probably like them to think I'm 
somebody I'm not," she laughs. 

"I would like them to see somebody 

who has had a very satisfying career as a 
result of several things," she continues. "I 
have focused on doing things that I thor
oughly enjoy. And it is important to me to 
have an impact and make a contribution. 
If I know I'm going to enjoy it. that I'm 
going to have an impact and make a con
tribution, then I know I can put my energy 
into it. By virtue of succeeding on impact 
and contribution, other things kind of fall 
your way. They were never the target. 

"I just enter everything I do with a lot of 
belief, a sense of importance about it, and 
a commitment such that if I don't have all 
of the skills that I need, I'll acquire them 
and put in the necessary work to make it 
happen." • 

The Right Technology 

How does a company determine 
which technologies it should 
pursue to realize the greatest 

benefit? "The process of deciding what 
to do with respect to either technology 
acquisition or research and develop 
menl has been more intuition and art 
than pragmatic." observes Dr. Edith 
Martin, who devised a system to help 
the Boeing Co, target its technologies. 

As vice president of the I [igh Te< h 
nology Center, Martin developed a 
research and development criteria to 
evaluate which technologies would 
make a significant competitive cliffei 
ence to Boeing. Her selection criteria 
became known as the "Martin filter." 
"We knew the technologies we wanted 
to pursue; we needed to narrow that 
down to the projects within the lech 
nology that would have the most dra 
malic imparl," Martin explains. 

The catch is that nothing filters 
through, says Martin, whose Systran 
views project selection through the 
eyes of research, engineering, manufac 
tuiing, marketing, finance and the share 
holder. 

flu- importance Is to be pragmatic 
in your decision-making at the earliest 
stages," she stair's. "Be pragmatic and 
look at all of these aspects simulta
neously Because a quick scan may 
reveal some fatal Haw or that it is pre

mature. The motivation was to put my
self and our organization in a position 
where it could speak in trains ol its 
customers." 

Projects were reviewed in trams of 
raid product leverage, market leverage, 
potential for proprietary content, cost of 
entry, suitability to prototyping, ability 
to demonstrate meaningful results 
within 3-5 years, and Widespread appli-
i al lility, while also giving consideration 
to in house manufacturing potential, in-
process investment decision points, 
potential for vertical technolr niegra-
tion, and independence of other break
throughs. 

Martin says the approach t< > deter
mine which technology was Best for 
Boeing to pursue was refined. A\H\ on 
going project performance evalu uion 
evolved into a set ol key factors' 

• Coals objectives 
• Technical approach 
• Technical progress 
• Discriminating technologv 
• Competitive position 
• Impact to other 1 [igh Ti • ecology 

Center projects 
• Impact to company 
• Technical transfer plan 
• Project Budget 
• Personnel 
• Facilities 
• Outside funding opportunities 
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GIVE YOUR KIDS 
SPACE TO EXCEL 

U.S. SPACE CAMP® — there's nothing like 
it in the galaxy! Kids love the thrill and challenge of 
real astronaut training ... of days packed with 
exciting hands-on simulators, challenging experi
ments, and fascinating films and seminars. By the 
week's end, youngsters return home turned on to 
the possibilities in technology. 

And SPACE CAMP isn't just for kids. In 
fact there's a place in space for anyone with an 
interest in higher learning. In addition to the pro
grams designed for campers in grades 4-6, 7-9 
and 10-12, there are adult sessions open to any
one 19 or older. And if jet planes and piloting are 
more to your liking, check out Aviation Challenge. 

You've been to Georgia Tech. You know 
the importance of fostering interest in technology. 
That's why the Georgia Tech Alumni Association is 
working with U.S. SPACE CAMP to support educa
tional advancement in science and technology and 
to help prepare students for college and beyond. 

Sign up today and a portion of your regi
stration will go to support Tech student recruit
ment programming and scholarships. Here's a 
terrific opportunity to help your child's academic 
future — and your alma mater! 

It's an out'-of-this-world experience 
for your daughter, son —or yourself. To find 
out about specific mission opportunities at our 
Alabama and Florida training facilities, call 1 -800-
63-SPACE and ask for operator #500. Call today 
to reserve your space!. 

VICE ADMIRAL RICHARD H. TRULY 
Astronaut, Former NASA administrator 

and Georgia Tech graduate 

"I'm very pleased to support the partner
ship between Tech and the U.S. SPACE 
CAMP. The program provides 
students a unique 
hands-on experience 
which may serve to 
encourage interest 
and further study 
in science and 
technology." 

1 -800-63 SPACE 
Ask for operator #500 and identify 
yourself as a Ga. Tech Alumnus or friend. 
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Coca-Cola Pavilion, 1990 

Thompson Ventulett & 
Stainback 

Bo Cram, ARCH '66; Nancy 

Cartledge, ARCH '83, MS '86 

T he pavilion was 

conceived by the 

architect as not 

merely a commercial 

advertisement, but as a 

serious work of 

architecture. It responds in 

meaningful ways to 

contextual and urban-

design issues. The 

manipulation of scale, 

texture and imagery is 

deliberate—to convey 

permanence without being 

overbearing, to make 

people smile without being 

overtly humorous; to 

project civic scale without 

sacrificing intimacy; and 

to be contemporary 

without being trendy. 

—Bo Cram 
Partner-in-Charge 

Hulse Residence, 1985 

Anthony Ames Architect 

Anthony Ames, ARCH '68 

T he Hulse 

residence was 

designed for a 

young Atlanta couple 

who was interested in a 

modern interpretation of 

residential living in 

Ansley Park. The large 

house which originally 

occupied the site was 

demolished, and the new 

residence was placed 

peipendicular to the street 

and to one side of the lot, 

allowing for a garden 

accessible from the main 

living areas of the house. 

The double-height living 

room and the master 

bedroom are visible on the 

front facade, and provide 

the owners with views of 

the park across the street. 

The crisp geometric forms 

and monochromatic 

treatment contrast with 

and emphasize the lush 

natural surroundings. 

—Anthony Ames 
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Lakewood/Fort 
McPherson MARIA 
Station, 1984 

Reynolds Architects 

M. Garland Reynolds, FAIA, BS 

'59, ARCH '60 

T his suburban 

rapid rail/bus 

station was 

designed with open steel 

trusses to recall the late 

1800s train-shed era. 

Because Fort McPherson 

Army base is located next 

door, the station was 

decorated in red, white 

and blue for a Fourth of 

July celebration spirit. 

—Garland Reynolds 
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Georgian Terrace 
Hotel Renovation and 
Addition, 1991 

Smallwood Reynolds 
Stewart Stewart & 
Associates 

Phil Smallwood, ARCH '62; 

Howard Stewart, AIA, ARCH '69; 

Chuck Hull, ARCH 7 9 , MS '82; 

Tom Ferguson, ARCH 79; Kevin 

Wyatt, ARCH '85, MS '88; Dave 

McCauley, MS ARCH '88 

T he challenge was 

to blend the new 

and old structures 

into a composition that 

complemented the 

original historic building. 

To accomplish this and 

maintain the integrity of 

the old hotel, we designed 

the new addition with 

similar materials, scale 

and organization to the 

existing building. A new 

atrium, constructed of 

steel and glass in the spirit 

of a turn-of-the-century 

conservatory structure, 

connects the two 

buildings. 

—Howard Stewart 
Design Principal 
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Georgia Dome, 1992 

Rosser Fabrap International/Thompson Ventulett & 
Stainback/Heety International 

Henry H. Teague, BS '58, ARCH 

'59, MS ARCH '60; W. Ennis 

Parker Jr., AIA, ARCH '65; George 

D. Bushey, AIA, BS '80, MS ARCH 

'83; Marvin C. Houseworth, 
FAIA, ARCH '63; James E. Curry IV, 

FAIA, BS '85, ARCH '87; David E. 

Marshall, EE '81 

Thomas W. Ventulett IB, FAIA, 

BS '57, ARCH '58; Jeannye 

Dudley, BS '88; Bill Garcia, ARCH 
'85, MS 85; David Hubbard, BS 
'84, ARCH '87 

o: , ur desire was to 

make a building, 

not a stadium, 

with finishes and 

amenities appropriate 

for convention 

and entertainment 

environments. 
—W. Ennis Parker Jr. 

T he use of a cable-

supported 

translucent roof 

creates an interior space 

that is light and airy while 

also creating a signature 

element for the building's 

exterior. The circus-tent

like character of the roof 

along with the use of color 

provide the dome with a 

festive and electric 

atmosphere appropriate to 

its high-energy use. 

—Thomas W. Ventulett FJ 

Promenade Two, 1990 

Thompson Ventulett & 
Stainback 

Ray C. Hoover PJ, ARCH '72; 

Dale McClain, ARCH '80, MS '82; 

Karen Choate, ARCH '82, MS '85; 

Nancy Cartledge, ARCH '83, MS 

'86; Rafa Garcia, ARCH '76 

S ited within a 

landscaped garden, 

the structure is 

intended to become a 

noted landmark of 

corporate elegance with 

its architectonic form 

inspired by the rich 

tradition and spirit of 

the skyscrapers of the 

1920s and 30s. With 

its unique profile of 

ornamented stepped roof 

terraces, culminating in 

an illuminated soaring 

spire, the building's 

silhouette presents a 

memorable image of the 

Atlanta skyline. 

—Ray C. Hoover PJ 
Pailiier-in-Charge 

P7 
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Carter Presidential Center, 1986 

Jova/Daniels/Busby 

Stanley L. Daniels, FAIA, BS '60, 
ARCH '60; Stephen Withers, AIA, 
ARCH '67 

Q ur objective was 

I to create a series 

of buildings that 

portray a period of 

history, and a person. We 

sought a tone of dignity 

and stateliness that would 

be inviting and friendly. 

There is a sense of 

permanence about the 

complex—a sense that 

offers a lasting glimpse of 

American history. 
—Stanley Daniels 



Dobbs University Center at Emory University, 1986 

Portman & Associates 

John C. Portman Jr., BS '50 

D esign of the Dobbs 

University Center 

at Emory 

presented a unique 

opportunity to combine 

the facade of a significant 

existing building within 

the new structure, thereby 

creating a focal space 

that becomes the campus 

living roonvfwhere 

students pieet, study, 

dine and entertain. 
—John C. Portman Jr. 
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• Booster, 
^ ^ j t a lk ing aboul 

^ ^ S ^ ^ F l u - r lilt' long 
investmenl In record albums, 
says that she refuses to buy a 
compact-disc player until she can 
get written assurances that something 
better won't replace it in a few years, 

Forget it, Elayne. 
Innovations in consumer electron 

ics and computers arc on a collision 
course. The impact will further a 
new hybrid technology called Inter
active multimedia, which will pro
foundly change the way we interact 
with our environments at work, at 
home, and with each Other. More 
over, Georgia lech and Atlanta art' 
well-situated lor unprecedented 
leadership in this area. 

What is multimedia? Basically, it is 
the computerized integration of 
words, sound, graphics ami video. 
What's significant is that these elec
tronic media arc now compatible, 
using a computer's digitized architec
ture as their common language. 

Multimedia technology will pro
vide users with more information, 
and more ways to manipulate iiilor 
mat ion. Home movies could be pro 
duced with I lolly wood quality sound 
tracks, or digitized for special anima 
tion effects. Business conferences 
may be networked world wide. 
Training videos with the sophistica
tion of aircraft simulators will be 
available for home use. Elaborate 
scholastic presentations will raise the 
level ^'\ classroom standards. 

With three major industries— 
computing, consumer electronics 
and telecommunications—in an all 
out sprint for leadership in the field 
of multimedia, advancements are 
speeding along at a exponential rate.' 

• Kodak recently announced the 

Hr011 and Gary GoettM 
op 
tion of 
having photo
graphs digitized and scanned onto a 
compact disc, where they can be 
displayed on a TV using a special 
< I) R( >M player. By connecting the 
player to a PC, the photos can also 
be viewed on the computer screen 
and manipulated, printed or transmit 
ted—in essence creating an elec 
Ironic darkroom. Logitech goes a 
step further With its fotoman digital 
camera, which takes pictures that 
can lx' downloaded directly to a 
Macintosh, without film or develop
ing. 

• The California Department of 
Motor Vehicles is experimenting with 
interactive video terminals that 
would allow drivers to lake tests and 
renew their drivers' licenses elec 
Ironically. The concept could be 
utilized by other state agencies to 
handle other routine functions such 
as welfare applications, parking tick 
ets and fishing licenses. 

• IBM and Time Warner are con
sidering a joint venture that would 
unite Time Warner's vast video tape 
collection of movies and TV pro 
grams with IBM's interactive video 
technology to provide programs lot 
home viewers. 

< )ne of multimedia's most suc
cessful applications to date has been 
Atlanta's presentation video to the 
international < ilympic Committee, 
which was developed by Georgia 

cell's 
Multime

dia Laboratory. 
The 3 D presentation 

shows a futuristic view of Atlanta in 
199b, with digitized graphic models 
of noii existing facilities c iverlaid on 
their proposed sites. Perhaps more 
than anything else, this multimedia 
presentation convinced the IOC that 
Atlanta was a major player in the 
bidding, and established the city's 
high-tech theme for the centennial 
(lames, 

"We have done some things here 
which we would not have clone 
without a rich applied problem like 
this," Tech President John P. Crecine 
says of the Olympic project and its 
impact. "There has never been any
thing like this in the South before. 
Very lew cities have- a chance to 
reshape their image. We have a 
chance to remake the image of 
Atlanta and the South. In some areas 
of the world, Atlanta has a good 
image. In Other areas, it is still tied to 
an antiquated past." 

Crecine's new image puts Georgia 
lech and Atlanta at the center of a 
multimedia Industry that integrates 
various communications technolo
gies via a vast digital network carry
ing everything from high definition 
television signals to telephone con
versations to computer data. 

"I think the multimedia business 
can be done belter here than at any 
other place in the country." says Ben 
I. Dyer, If 70. Dyer is president and 
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owner i.i Intelemedia Sports, a multi
media shop located at the Advanced 
Technology Development < enter on 
the Tech campus. Intelemedia has 
worked with Tech football coach Mill 
Lewis to develop a line of products 
aimed at high school and junior high 
coaches and that teach the decision
making and mental aspects of team 
spons on h as football, baseball, 
basketball And soccer. 

There ' s a large cadre ol skilled 
and talented people in the Atlanta 
market w ho would be great re
sources lor multimedia companies." 
Dyer sax s c,ox Enterprises and 
Southern bell are on the roster of 
major corpi irate players, which alsc > 
includes di i/ens ol multimedia devel 
<ipmeni lirms such as (outsell, which 

I >ycr founded. The excellent technol
ogy base of Georgia Tech anchors 
Atlanta's emerging multimedia indus
try, he adds. 

But Tech is not the only force 
behind Atlanta's high-tech 
transformation. Turner broad 

casting and Cable News Network 
have made Atlanta an important 
media center; AT&T's largest fiber
optic manufacturing plant is located 
in the metro area; and Scientific 
Atlanta has established itself as a 
leader in long-distance transmission 
of signals via satellite, in addition, 
IBM's multimedia operations are 
headquartered in Atlanta, spawning 
major action in local business. 

Michelle Francis, Mgl '88, devel

ops multimedia applications for IBM. 
She sees Atlanta's prominence in the 
technology mirrored in the growth of 
ier office. "It till started here—all of 

IBM's computer-based training/mar
keting was clone out of Atlanta. The 
multimedia division is an outgrowth 
of that," she says. "Over the past two 
years, the multimedia group has 
gone from about 35 people to 150. 
We're plenty busy just with people 
coming to US." 

"IBM is bringing the global market 
here," says Comsell's Steve Koclen. 
"Basically, Lech has received a lol of 
cxpt >sure for the ()lympics. but 
IBM's presence here has made At
lanta the central slop for foreign 
business. A lot of people come to do 
business with IBM, and they can visit 
the other people here." 

Ironically, IBM's well-documented 
financial woes have been a boon lor 
Atlanta. 

When IBM introduced the PC II 
years ago. Big Blue farmed out mi
crochip manufacturing to Intel and 
software- rights to Microsoft. IBM 
clones sprung up everywhere, pow 
creel by Intel components and driven 
by Microsoft software. By vastly 
underestimating the PC and its effect 
on the mainframe minicomputer 
market, IBM watched its virtual mo 
nopoly disappear. Now, multimedia 
and systems integration is the pri
mary vehicle IBM is belling on to 
compete with Microsoft and. to a 
greater degree, Japan. 
I'o date, multi
media is a 



technology where the United states 
has a pronounced advantage over 
Japan. 

In multimedia, "IBM saw a tech
nology thai the Japanese could not 
copy easily." savs Koden. "TheJapa
nese have tremendous copying tal
ent, Inn they don'l create or integrate 
hi hnology as well. They do not 
have the creative ability of our cul
ture. They have never been able to 
equal our movie industry because 
they do not have America's creative 
talent." 

Inderal, specialization puts the 
Japanese at a distinct disadvantage in 
somr' creative ventures, while they 
.tie known lor perfecting our inven 
tions and te< Inn >logy, from autos to 
computers, they are not known for 
innovative design, That leaves the 
l'.S. dominant in multimedia devel 
opment. 

Atlanta in particular also benefits 
from a tradition of entreprenourship. 
according to Susan Andes. [MGT '83. 
"There are lots of new companies 
being started here because the mar
ket is ready, and this is where the 
advances in multimedia are being 
made." Andes is a partner in Multi
media legal Services Inc.. which 
designs courtroom presentations for 
attorneys. "In Atlanta, the focus is 
more on the practical than the theo 
iciu al," she says. "( )tgani/alions here 
are interested in applications thai can 
be done on a large or small scale, 
and that helps people like me com 
ing out of school and starting these 
small companies. 

Atlanta's competition for multime
dia leadership comes from disparate 
and fragmented factions. Nationally, 
Silicon Valley whiz kids have always 
been an independent A\-\d insubordi
nate lot. making for a competitive 
but not necessarily cooperative envi 
ronment. There are two other re
gions where major multimedia op
erations arc concentrated: Austin, 
Texas, where Apple and IBM have 
mi A ed their joint-venture operatic >ns. 
and Washington, !).(!., where a con 

Tech grad Ben Dyer has worked 
with Tech lo< >t I >.i 11 coach Bill 
Ix-wis to deve lop a l ine o f prod
ucts for high schoo l coaches that 
teach the decis ion-making and 
mental aspects of team sports. 

centration of defense and govern
ment industries has created a magnet 
for software talent. 

Crecine acknowledges thai Atlanta 
lags behind other centers in some 
areas such as computer software, but 
"there are other areas where we are 
clearly ahead, such as the technology 
underlying the cable industry, and 
the hardware and software associ
ated with fiber optic networks, w e 
are not yet a dominant player in the 
area of high-definition television, but 
the- great thing about IIDTV is that 
it's just another digital device." 

C recine's vision of the future is 
based on the fact thai all 
electronics are headed toward 

a digitized base, in essence speaking 
a common binary dialogue. With 
everything from VCRs to home secu
rity systems to stereos operating from 
a digital base, the next frontier be
comes integrating the various sys
tems, and that raises the issue of 
compatibility, a problem that has 
long plagued the computer industry. 

"I low can a fairly diverse set of 

companies and industries learn how-
to cc x iperate as well as coni| >ete?" 
( !re< me asks. "It's a challenge- to 
bring together a coalition ol these 
industries and make them envision 
long-term profits and potential new 
markets as being more valuable than 
whatever short term O >ni| iclitive 
advantage they might have- in divid
ing up existing markets. 

"There is a lot of effort being put 
into addressing compatibilitv." says 
Dyer. "It has historically been a big 
problem, particularly in laser video
disc based systems. In the home 
market, over the next couple of 
years I think there will be- no more 
than two big winners— like the way 
VI IS and beta evolved. There will be 
a fair amount of standardization 
around those two, and a l< it < if the 
compatibility issues will go away." 

At the outset, the biggest uses of 
multimedia will be in corporate pre
sentations, virtual reality simulators, 
education and medicine I'roc luring 
these "films" will require many of the 
same skills used by I lollv w < >< id. 
Instead of the one-dimensi, mal com
puter jockeys, the multimedia indus 
try requires a more diverse set of 
skills—a blend of artist and engineer, 
of computer analyst and director. 

"That is one of the best things to 
i i Hue of this." Koden savs. It takes a 
combination of left and right brain. 
My people have excellent I nglish 
and history backgrounds, good writ 
ing skills, plus they have solid com
puting skills. They are not only tech 
nieally capable, but able to create. 
They don't have the I lollv vvc >od or 
Silicon Valley extremes. 

The state of Georgia has been 
exceptionally cooperative l'.\ fund
ing the Georgia Center for Vdvanced 
Telecommunications Tec htn >logy 
(GGA'IT), state government has 
made a commitment to 
multimedia educa
tion, as well 
as to high-
lech 
indus 
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tty in general. The center's purpose 
is to further the state's leadership 
position in the science and technol
ogy of telecommunications, intorma 
tion and media technologies, and to 
stimulate economic growth through 
programs in those areas. For a state 
often maligned for its education 
system, (r( A IT's role attacks a major 
societal problem at its roots. 

"One of the reasons the classroom 
has survived is because it Is a multi
media en\ ironment," Crecine says. 
"You learn information by seeing, by 
hearing. In textbook, by audiovisual 
display. The redundancy of multime
dia reinforces things. Education is an 
area where multimedia has a verv 
clear comparative advantage. 

"It is a way of establishing a mini
mum in terms <A the quality of the 
learning experience. The scarce re
source is not going to be hardware 
and access, but people smart enough 
to be the movie producer or soft
ware writer. It is clear that producing 
a calculus course or physics course 
or English literature course will be 
every bit as complicated as produc
ing a mov ie. 

"That s iic it to say teachers are 
going to be replaced, but it will put a 
pretty high flcx>r on our expectations, 
which will look like a ceiling in 
some classic >oms." 

Because of the tremendous 
financ utl stakes involved in 
multimedia, GCA'IT director 

Dick Snelling sees horizons and 
barriers being conquered faster than 
had been forecast. 

"These industries use very similar 
technology—software, microproces
sors." Snelling says. "All have the 
same customers. Gelling those indus
tries to merge in a more homoge
neous way will probably happen 
before the end of the decade be
cause everybody is after that middle 
ground— the big money is there." 

Snelling added that broadcast tele
vision m a y b e the' last major 

industry to join the multimedia 

revolution because of the huge costs 
in broadcast equipment. 
fiber optics is last displacing convert 
tional copper wire in the telephone 
industry, and digital architecture is 
moving into all telecommunications 
industries. Within 10 years, Snelling 
sees a home multimedia environ
ment that will be fully interactive, 

"Consumer electronics in the 
home would be shared on a com-

imore than $100 monthly for informa
tion and entertainment services, 

While some futurists believe 
prices cannot drop much further. 
Crecine doesn't see an end in sight 
to the historical law of increasing 
technological returns. "One of the 
things that is pretty clear, if you look 
at the price performance ratio on any 
device—pick a digital device, or an 
analog device—technology has 

Atlanta has proved fertile ground for multimedia explorat ion, says 
Susan Andes, IMGT '83, a partner in Multimedia Legal Services Inc. 
"In Atlanta, the focus is m o r e o n the practical than the theoretical." 

iiiiin platform," he says. "That plat
form will be designed to accumulate 
all the electronic systems in the 
home—security, life SUppOIt, TV sets, 
PCs, energy management, videotex!. 
meter readings—things that tended 
to be stand-alone systems become 

shared electronic devices." 
As the home multimedia environ

ment expands, the cost of informa
tion will go down. At the same time, 
more sources will be available, from 
newspapers to the Library of Con
gress. Corporations will pay for those 
network enhancements, but will 
multimedia be economically feasible 
lor the home environment? 

"There is a fairly stable willingness 
to pay for access to information— 
newspapers, cable TV, telephones 
and so forth," Snelling says, noting 
that many households already pay 

made everything affordable." he 
says. 

"I have a computer sitting on my 
desk that is It) times as powerful as a 
$12 million machine in 1965—which 
would probably be a $40 or $50 
million machine in today's dollars. 
Everyone says there must be a limit. 
but 1 haven't seen it." 

Crecine, other Atlanta leaders and 
multimedia entrepreneurs don't be
lieve in limits—either in technology, 
or in the area's potential to become a 
major center for whal Ben Dyer calls 
the "new media." • 

Dim Hudson, IMGT'79, writes for 
Gannett newspapers. 

O There's more on Multimedia 
on pages 52-53 and 55. > 
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Georgia Tech Rate $59-$79. No one caters to 
the gold and black like Marriott Northwest. We 
offer Georgia Tech alumni deluxe accommoda
tions. Superior service. Even complimentary 
continental breakfast. Plus a convenient 
location off 1-75 at Windy Hill Road, 
just 9 miles from Georgia Tech Campus. 
There's also a host of amenities includ
ing three lighted tennis courts, indoor/ 
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All for special alumni rates that won't sting your 
wallet. Weekends, just $59 per room, not per 
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per person. Subject to availability. 
So call (404) 952-7900 or (800) " 
228-9290 and ask for the Georgia 
Tech rate. But you better fly fast, 
the offer's only valid until 12/30/92. 





The pioneering work 
being done at Georgia 
Tech's Multimedia Tech
nology Laboratory helps 
justify Atlanta's claim as a 

multimedia center. The lab devel
oped Atlanta's Olympic interactive 
video presentation, and has also 
applied an interactive approach to 
other areas, including adult literacy, 
math education, architectural simula
tions and medical imaging. Recently, 
the lab applied multimedia technol
ogy to help the state of Georgia 
promote economic development. 

Until last year, corporations inter
ested in Opening a plant in Georgia 
were treated to a fairly standard 
routine. Executives were wined and 
dined, and loaded up with brochures 
and souvenirs. When it came down 
to the nitty-gritty of site consider
ation, Georgia boosters pulled out 
the "clincher"—a map of the slate 
pasted onto a piece t >f cardboard, 

"Georgia Power had a system that 
allowed them to store and display 
information on a immunities so they 
could sell the state and their eco
nomic development program,'' says 
Wayne Hodges, director of the 
Advanced Technology Development 
Center. "They wanted to upgrade 
that system, so they came to Tech." 

The Georgia Resource Center was 
unveiled in October 1991 in down
town hotel. The star of the facility is 
an interactive multimedia Systran run 
by 11 computers and 20 laser disc 
players, networked to six large video 
screens and an executive conference 
table with a touch control lighted 
map of Georgia built into the sur
face. Here, industrial prospects can 
get information about Georgia's eCO 
nomic resources in a way that's tai
lored tO their needs. 

"Suppose a client wants KM) acres 
within ds miles of a major airport, 
with so main hundreds of millions 
of gallons of water available, plus 
certain population demographics," 
says Frederick B. Dyer, co-director oh 
of the Multimedia Technology Labo- ', 

ratory 
and pri
mary coordinator for 
the Georgia Resource Center. 

The information is entered into a 
computer, and all the counties in 
Georgia that meet those' criteria Light 
up on the labletop map. A trackball-
controlled cursor is used to select 
one of the counties, and smaller 
tablctop screens light up with spe
cific information about that county— 
its communities, industrial parks, and 
other databases of the area. 

"When you click on a topic, the 
big screens display from six to 15 
different kinds of data—a mixture ol 
video scenes, bar charts, diagrams 
anil photographs," Dyer says. Infor
mation is available in printout form. 

and visitors may 
have a video

tape made of 
their Georgia site 

inquiries. 
"This lets compa

nies do a comparative 
analysis of different loca

tions in the state, and com
parisons with other states," says 

Hodges. "It's an easily used system 
that does have the fancy bells and 
whistles, but it also allows you to 
pull a lot of information together 
very quickly that gives you a good 
profile of what particular areas have 
111 offer. 

"You don't see that in other stall's' 
I presentations!. You see lots of glit/y 
slide shows and media presentations, 
but you don't see the usable system 
that the resource center represents." 

Dyer plans to upgrade the presen
tation with a geographical informa
tion system to provide more detailed 
information. "We also plan to add 
videoconferencing capability, so the 
mayor of a prospective site could 
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talk to the visitors," lie adds, 
"As far as I know, no one else has 

anything like it," 1 >yer says i >f the 
center, noting that economic devel
opment specialists from France, Swe
den and Canada are interested in 
purchasing the technology. 

The (ieorgia Resource Center 
is also home to Atlanta Vision, 
the third incarnation of the 

< )lympic \ ideo devek iped by the 
Multimedia Laboratory. Atlanta Vi
sion differs from its predecessors in 
that "its the Atlanta skyline changes, 
we can .c\d a building or remove a 
building, says Dyer. "It is designed 
in an expandable way that, as far as I 
know, no oneelse has ever attempted." 

Atlanta \ ision begins with a view 
of the world showing cities which 
have previously hosted the Olympic 
Games. < llympic ribbons travel from 
those cities to Atlanta, where they 
turn into five colored rings floating 
above the skyline. By rolling a track
ball, viewers highlight one of the 
rings or select an icon on the screen 

to begin their o w n interactive mul l i 

media tour of the 1996 Summer 

< >lympics. 
Selecting one ring, lor e \ 

ample, lakes the viewer to 
Stone Mountain for video, still 
images and data about the 
facilities for bicycling, eques
trian and other events to be 
held there. Other selections 
bring information about 
Atlanta's transportation facili
ties, downtown housing, the 
i )U mpic village or other events. 

"You can see specific details ol 
each of the various venues, or if you 
want to take a tour of the cilv and 
see the various activities, you can 
also do that in a visually exciting 
way," explains Dyer. "There are also 
short video sequences on the history 
of the Olympics, the (tfympic move 
ment and Atlanta's win." 

To maintain the detailed informa
tion and organize the video, sound 
and images, the system relies on an 
Oracle relational data base. Each 
screen is driven by a separate Ib.M 
PS 2 computer, which is itself coordi
nated by a computer communicating 
through a token ring network. 

A unique photographic technique 
allows viewers to see a XT >( (-degree 
panorama at each location, "compa
rable to being in a swivel chair mov 
ing around and looking at the a< ttv i 
lies," says Dyer. 

'fhe images were shot from a 
helicopter by producer and lab co-
director Michael J. Sinclair, using a 
motor-driven 35 mm camera. In the 
studio, the still frames were scanned. 
corrected for distortion and then 
electronically composited to provide 
a complete />(>() degree Strip picture. 

Dyer hopes the Atlanta Vision 
system will be made at other loot 
lions, perhaps as part of a proposed 
Atlanta Visitor's Center. • 

Backdropped by an interactive 
Atlanta map, overlaid with 
Olympic rings, is Fred Dyer o f 
the Georgia Resource Center. 

Ould yOU like 
to brush up on 

Japanese social 
customs and 
business expres

sions while en route to Tokyo? 
Or learn the current value of 
the Philippine peso before 
landing in Manila? Maybe you'd 
rather outwit the Super Mario 
brothers, or browse through 
your own personal video shop
ping mall—and find your pur
chases wailing for you upon 
arrival in Singapore. 

Airline passengers may soon 
be able to choose from a vast 
selection of entertainment, 
shopping, business, communi
cations and tourist information 
services through an in-flight 
interactive video system clevel-
(iped by Los Angeles based 
I lughes-Av acorn International. 

"Interactive multimedia will 
add a tremendous new dimen 
sion for airline passengers," 
says freeman B, Nelson Jr.. II 
'52, ME '55, a vice president of 
the parent company, Hughes 
Aircraft. "It changes air travel 
from a passive experience to 
an active one." 

The user's personal link to 
('oittinued OHpttge55 
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When Georgia Tech 
Needed a Buzz, 
They Turned to 
Crown Roll Leaf 

For over twenty years Crown Roll Leaf has been 
a leading manufacturer of roll leaf products for hot 
stamping. 

Since the development of their first hologram in 
1984, Crown Roll Leaf has achieved enviable 
success producing over a billion holograms for 
both specialty and mass markets. Crown holo
grams have appeared on credit cards, magazine 
covers, Chicago Metro passes, 1991 All Star game 
tickets and much more. 

The enormous universal appeal of holograms 
makes them a great marketing tool. When Warner 
Bros, needed a sensational promotional tool to 
introduce Prince's newest release, they chose to 
put a Crown stereogram on his compact disc. The 
decision proved correct when it quickly climbed to 
the top of the musical charts. 

Most recently, to celebrate Spider-Man's 30th 
birthday, Marvel Comics launched "Spidy" holo-
graphically, into third dimension; a first for the 
industry. Marvel chose Crown for the job not only 
for their expertise, but because of the time con
straints involved. There was only 4 months be

tween the time the decision was made to use a 
hologram and the publishing date! The Spider-
Man anniversary issue became a collector's item 
immediately. 

Crown Holografx, a Division of CRL. is justifi
ably proud of its state-of-the-art facility in Pater-
son, NJ. It is the first fully vertically integrated 
manufacturer of holograms in the U.S. Crown has 
their own Laser Laboratory and Art Department, 
which offers originality of design as well as exclu
sivity. CRL does their own embossing, metalliz
ing, coating and converting. This vertical integra
tion assures product quality, service and confiden
tiality. Crown has introduced a wide variety of 
diffraction gratings and special effects patterns for 
decoration in addition to custom holograms for 
security and anti-counterfeiting. 

Over the past five years, CRL has nearly doubled 
its annual sales manufacturing over 30 million feet 
of product each month. With offices throughout the 
United States and Canada, Crown Roll Leaf has 
been able to provide customers with high quality 
products and personalized service. 

Crown Roll Leaf Inc 
91 Illinois Ave. 

Paterson, N.J. 07503 
(201) 742-4000 



Multimedia & You 
Continued J rt >m fmve fj 

the system is a display unit, located 
at each sc-at and consisting ol either 
a lour- or six inch touch-control 
color monitor, credit card scanner 
and computer processor. Passengers 
can adjust volume, brightness, con
trast, color or tint on the likable 
video monitors, which produce 
sharp, colorful images even when 
the window shades are up and cabin 
lights arc- on. 

Simply by touching their choice 
on the screen menu, passengers may 
play video games, shop for duty-free 
merchandise, obtain the latest 
weather information, select meals 
and order beverages. 'They may even 
watch a movie, travelogue or any 
number of other video offerings. 

Sound is delivered via a multi
channel audio distribution system, 
bringing passengers superior stereo 
quality, an added number of pro
gram selections, and second-lan
guage capability. 

By tapping into the airliner's 200-
megabit computer, passengers will 
also haw ac c ess to a data base pro
viding up ii > the-minute informatii >n 
on worldwide currency valuations, 
connecting Mights, tourist attractions 
and hotel listings. 'The computer can 
even generate a map of the destina-

A system developed by Hughes-
Avicom al lows airline passengers 
to c h o o s e from dozens of func
t ions u s i n g a t o u c h s c r e e n . 

tion airport and pinpoint the location 
of luggage carousels, car rental 
counters and courtesy busses. An
other touch-screen function accesses 
navigation data, enabling the system 
user to see exactly where the air
plane is at any time on a map of the 
world, a country or even a city. 

'The system also offers advanced 
communications capabilities. 
Messages can be "typed" onto tin-
video screen and forwarded like a 
facsimile transmission to a recipient 
on the ground. 

T he interactive system also 
gives airline crews new cabin 
management capabilities. A 

small counter-top computer called 
the primary access terminal is the 
crew's direct electronic interface with 
passengers, flight attendants can use-
it. for example, to poll passengers lor 
their menu selections before filling 
the meal cart, ensuring more efficient 
meal service. 

The pre Might safety video is acti
vated from the terminal, as well as all 
movie and shopping channel video 
tapes. A crew member can use the 
terminal keyboard to direct passen 
gers to connecting Mights, gales, or 
pri >\ ide other information. The pri
mary access terminal also can help 
crew members keep accurate bever 
age inventories, tally duly live sales 
and provide a printout of the re
quired sales data to customs officials 
upon landing, and control on-board 
phi »ne access. 

Engineers at I lughes Avicom arc-
already configuring the next genera
tion ol interactive In-flight video, to 
take- advantage of powerful new 
communications satellites set to be 
deployed in the next lew years. 

'To receive a good signal from 
existing satellites requires an antenna 
more than four feet in diameter— 
impractical on Commercial aircrafi 
because of drag and icing problems. 
But satellites set for orbit in the mid-
'90s will emit signals strong enough 
to be picked up by low-profile Ku-

band 
anten
nas less than 
30 inches across. Aircraft thus 
equipped will be able to take advan
tage of a whole new range of possi
bilities: live news and spoiling 
events, instantaneous slock quotes, 
premium entertainment channels— 
even two way video-conferencing. 

One of the biggest advantages of 
satellite communication is greater 
telephone access and voice-signal 
quality. 'Today, telephone calls from 
airplanes are routed via high-fre
quency radio. Since the radio spec
trum is limited, so is the number of 
phone channels. Usually, no more 
than four calls can be placed at one
time. Moreover, because- the radio 
signal is subject to static', the quality 
of the communication is often poor. 
And conversations cannot take place 
over water lor lack of relay stations. 
'The new satellites' digital circuits will 
provide airline passengers a virtually 
limitless number ol crystal-clear links 
over both land and water, from his 
or her seat, each passenger will have 
immediate access to anyone, any 
where in the world. 

Several airlines have- already pur
chased the Hughes Avicom system, 
or a similar package produced by its 
chief competitor. BE Avionics. By the 
end of the year, at least live carriers 
will inaugurate the video capability 
on certain international routes. 

In the intensely competitive airline 
industry, those companies are bank
ing that interactive video will have a 
positive interaction with their bottom 
line. • 
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At Balentine & Company, we effectively allocate your assets while 
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Pacesetters 

The Music Man 
By Phyllis 
Thompson 

B11.LV HOWAKD PHOTO 

It's peaceful in Marc 
Aramian's music 
studio. It overlooks a 

quiet lake, surface rippled 
by a gentle morning 
breeze. The walls and floor 
of the room are a calming 
blue-gray: there is no 
sound. 

Until Aramian begins 
work. I le g< >es to a key
board and with staccato 
rhythm starts to tap. He 
flips on a computer screen; 
he punches more keys. He 
stands back, puts a video 
cassette into a player. The 
screen fills with color; he 
presses another button and 
the music—his music— 
swells, giving the picture 
meaning and emotion. 

In this placid setting, it's 
hard to associate Aramian 
with either the glitz of the 
recent Barcelona Olympic 
Games or his celebrity sta
tus as composer of "Spirit 
of Atlanta.' a seven-minute 
feast of music, movement 
and color aired to an inter
national audience during 
Closing (iei emonies. It's 
even m< >re difficult to 
imagine him as a Georgia 
Tech industrial engineering 
student. 

Both tire pure Aramian, 
just as are many radio and 
television c< immercials. As 
the backdrop for Coca Cola, 
Nissan, Valvoline and Days 
Inn radio and television 
ads, his music has become 
so familiar you almost for
get it's there. But you'd 

Composer of Atlanta's Olympic theme song, Marc Aramian couldn't setde on a 
career until he found music. Now his is the sound you hear—and often hum— 
even when you aren't aware you're hearing, or humming, music. 

sure notice if it wasn't. 
In 1970, Aramian gradu

ated from Georgia Tech 
with a degree in industrial 
engineering. This followed 
a two-year stay at West 
Point and a summer mili
tary assignment in Ger
many. He resigned from 
the military school because 
"my values changed," he 
says. "I realized I didn't 
want to serve a tour of 
duty after graduation." 

Deciding to change his 
focus to engineering, he 
researched many colleges 
and chose Tech. "It was 
the best," he explains. 

For several years after 
college, Aramian sought 
fulfillment in his field. He 
started a plastics manufac

turing company. He set up 
a computer system for an 
insurance company. He 
opened a custom furniture 
shop. He helped start a 
new construction company 
in Saudi Arabia. 

Nothing seemed to fit. 
Until he discovered 

music. 

WThile growing up in 
Arizona, Aramian 

had sung in barbershop 
quartets with his family. 
But his music career actu
ally began during an At
lanta production of the Gil
bert and Sullivan musical 
"The Pirates of Penzance," 
in which Aramian sang the 
role of the sergeant of po
lice. There, he became 

GEORGIA 

friends with former Atlanta 
Symphony Orchestra con
ductor Robert W. Mann, 
and they agreed that in 
return for some custom 
furniture, Mann would 
teach Aramian to read 
music. "I just wanted to do 
it for a hobby," says 
Aramian. 

With Mann's help, 
Aramian learned to read 
music by writing it. His 
talent was quickly evident. 
But when Mann predicted 
that Aramian would 
become a composer, both 
of them laughed. Aramian 
couldn't even play an 
instrument. 

He still can't. 
But Aramian found 

that once he started, he 
Continued on page 59 
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Pacesetters 
Continued from page 57 

MAKCARKI ISAKKITIT I'l IOTO 

couldn't stop making 
music. Three years later, he 
quit his job to become a 
full- time composer. For 
two years, no one 'was in
terested in his music. Then 
he sold a song to Capital 
Records. 1 le's been selling 
his work ever since. 

Then came the 
Olympics. 

W T h e n Jeffrey 
T T Babcoek, director of 

Atlanta's Cultural Olym
piad, began seeking local 
resources for sound, 
videography and produc
tion crews, he visited 
Crawford Post Production. 
The introduction to the 
animation house's demo 
tape caught his attention. 
"Who did the music?" he 
asked. "Marc Aramian." 
The tape continued. 
Another musical piece 
caught his attention. "Who 
did that?" 

"Marc Aramian." 
Several times more, 

Babcoek asked about 
musical pieces and each 
time, they were written by 
Aramian, 

The rest is history. 
Aramian's music set the 
pace, the mood and the 
tone for "Spirit of Atlanta." 

Aramian had a week to 
accomplish his task. The 
first three days, he spent 
an hour a day "listening to 
my mind." he says. "When 
I'd hear something I 
thought might "work, I'd 
sing it int< > a tape re
corder." 

This pn icess resulted in 
a series of themes. "When 
I had an hour's worth, I 
transcribed to paper," he 

says, "and began to play 
with the harmonies. Things 
began to fit. I started to 
polish transitions." 

It's a process that works 
for Aramian whether he's 
composing for a Coca-Cola 
commercial, a PBS docu
mentary about gizmology, 
or a special Audubon Soci
ety production about 
mammals. 

It holds true during ex
cruciating deadlines—the 
musician just shortens the 
amount of time he spends 
on each step. Aramian 
only had a half-hour to 
complete one of his com
mercials. "On the way to 
the studio, I started hum
ming some things that I 
thought might work," he 
says. "We went from 
there." 

And despite a hectic 
schedule—"I'm down to 
12-hour days during the 
week and maybe six hours 
on weekends"—Aramian 
loves his work. He doesn't 
feel pressured. "I block out 
everything except what I 
hear in my mind," he says, 
"and I worry about the rest 
later." 

Response by viewers, 
the press and other musi
cians to "Spirit of Atlanta" 
has been very positive. 
And "creatively, it was very 
satisfying," he says. 

Has the celebrated 
piece changed his life? 
"No," he says. "It was just 
another job." 

He smiles as he says it. 
After all, who's going to 
believe that? • 

Phyllis Thompson is a free
lance ivriter in Atlanta. 

Tech graduate Pete Cofer stands i n front o f 
Southwire's n e w research and product-testing 
facility, the D. B. Cofer Technology Center. For 17 
years, Cofer has b e e n its strongest advocate. 
"It wi l l determine Southwire's future," Cofer says. 

Southwire's 
Mr. Technology 
By Pam Rountree 

D.B. "Pete" Cofer 
' tells about the 
day in 1953 when 

he came to the Carrollton, 
Ga.-based Southwire Co. 

as a newly graduated 
mechanical engineer from 
Georgia Tech. "I was 
shown a box of machinery 
and told, 'There it is—you 
make it work. '" 

The machinery was 
Continued on page 62 
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Gofer's advice to Tech students: ^Graduate. 
Southwire's new aluminum 
rod mill, and no one could 
have imagined just how 
successful Cofer would be 
at making things work at 
the company. 

"No one personifies en
gineering and technology 
at Southwire more than 
Pete Cofer," says Roy 
Richards Jr., chairman and 
CEO of the $1.3 billion 
maker of wire and cable 
products. 

In recognition of his 
contribution to the firm 

over a period of almost 40 
years, Southwire has 
named its new research 
and product-testing facility 
the D. B. Cofer Technol
ogy Center. The 49,050-
square-foot facility serves 
as an on-site laboratory, 
and for 17 years. Cofer has 
been its strongest advo
cate. 

"It will determine South-
wire's future," Cofer says. 
"Without it, we will die on 
the vine." 

By way of example, 
Cofer states that at the 
center's metallurgy labora
tory, "We are investigating 
superconductors, which 
will some day be a prod
uct we'll make." 

The facility enables 
Southwire to test products 
and their environmental 
safety. One such example 
Cofer gives is new insula
tion materials that are safer 
when burned in a fire. 

"We still do a lot of 
cable testing," he adds. 
"We test cable that can 
withstand hurricane-force 
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winds for power compa
nies." 

The late Roy Richards, 
a 1935 mechancial 

engineering graduate of 
Georgia Tech and a Carroll 
County native, founded 
Southwire on March 23, 
1950, to manufacture cop
per and aluminum wire. 

The company's corpo
rate brochure expresses 
Richards' philosophy: "We 
do one thing and we do it 
well. We are the largest 
"and most efficient U.S. pro
ducer of aluminum and 
copper rod, wire and cable 
for the transmission and 
distribution of electricity— 
and the only one in the 
world with its own alumi
num smelter and copper 
refineries." 

When Cofer joined the 
firm, it was three years old 
and had 50 employees and 
one plant. Southwire now 
has 4,700 employees and 
16 plants. 

Although he is modest 
about it, Cofer played a 
major role in Southwire's 
most significant achieve
ment—a method of mak
ing copper and aluminum 
rod called SCR (Southwire 
continuous rod). "We've 
earned a reputation that 
has established our name 
worldwide," Cofer says, 
adding that more than half 
of the copper rod in the 
world is produced using 
Southwire's system. "We're 
unique in the sense that 
we're metal producers, in 
copper and aluminum, as 
well as wire and cable 

manufacturers." 
Assistant Vice President 

Ken Kinard, who earned 
both an industrial manage
ment degree in 1965 and a 
master's degree in manage
ment in 1966 from Tech, 
calls Cofer "the best com
bination of a businessman 
and an engineer that I've 
ever met. 

"Pete still does things 
with his slide rule that 
most would do on their 
computer," Kinard says, 
and Cofer's slide rule is 
always within reach. He 
even toys with it during 
the interview. But Cofer is 
computer literate—he uses 
four computers in his 
work. 

"Cofer is famous for his 
contribution to the inven
tion of SCR," Kinard ob
serves. "It has replaced 
technology that had been 
in place for 100 years. 
With the SCR we can make 
coils up to 16,000 pounds 
—eight tons—versus no 
more than 220 pound coils 
using the old method. 

"Pete's hard to classify," 
Kinard adds. "He's a jewel. 
His recognition is our cus
tomers—the 52 percent of 
the market we hold and 
the profits we put on the 
bottom line." 

George Ward, assistant 
to the executive vice 

president, has been work
ing with Cofer for 36 years. 
He recalls that soon after 
joining Southwire in 1956, 
"Pete 'borrowed' me to 
finish a drawing of a ma
chine part he had started. 

With all of the superlatives 
that can describe Pete in 
the fields of engineering, 
management and business, 
he has to be the world's 
worst draftsman. The 
drawing he had started 
was a mess. I still don't 
know if he really was that 
bad at drafting, or if he just 
thought that Tech gradu
ates were not supposed to 
be draftsmen." 

Cofer's advice to current 
Georgia Tech students is 
simple: "Graduate." 

"Today, we can design 
and build things that 
people cannot run." Cofer 
says. "The demand on 
today's and tomorrow's 
generation for qualified 
skills and technical knowl
edge is going to be much 
greater." 

But Cofer doesn't stop 
there. Adults, he says, 
should "continue some 
form of education—not in 
a passive, but in an active 
manner." 

After nearly t() years at 
Southwire, his work seems 
like a second family to 
him, he admits, and jokes, 
"My wife would probably 
say it's my first." I le and 
his wife, Dott, have four 
daughters. 

From his very first day 
at Southwire, Cofer says he 
has relished his job. "Every 
day that I come U > work, I 
always have something 
that I want to do and en
joy doing." 

Pam Rountree is an 
Atlanta-based free-lance 
writer. 

Continued on page 65 
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Take ALook At Us Now... 
You'll Like What You See! 

...High Quality 
Opportunities for Top 
Technical Professionals. 
Johnson Yokogawa Corporation is a proven leader in 
supplying advanced instrumentation and control 
systems for continuous, batch and discrete process 
industries. We have earned a reputation for superior 
quality and rehability through our constant commit
ment to exceed customer expectations and our 
shared philosophy of quality in every aspect of our 
operation. We are leaking for experienced indus
try professionals to fill key positions throughout 
our organization: 

Systems Specialists/ 
Systems Engineers 
Ideal candidate will be responsible for providing 
support and guidance of sales activities using 
technical knowledge and expertise of systems 
products; provides input to enhancements to ex
isting products and need for new ones; trains 
reps, sales and marketing personnel; conducts 
competitive analyses. Participates in proposal 
preparations. Requires B.S. CHE; EE or ME 
and 3-5 years exper ience in process instru
mentat ion and control engineering, DCS 
Engineering, and/or Process Control Sales/ 
Marketing. Total experience must include a 
minimum of 2 years experience in Unix, Hpux, 
Ultrix Operating Environment; Sun Mierosta-
tions; using "C", Pascal, Fortran, etc. Languages, 
incorporating Yourdon, IDEF, etc. Systems De
sign methodologies. 

International Accounts Manager 
Responsible for the long-term development of in
ternational major accounts which are selected for 
their Distributed Control Systems potential in 
the International arena. Also responsible for in
ternational project pre/post sales support, as well 
as supporting such efforts for selected domestic 
projects. Requires B.S. in Engineering, or re
la ted technica l discipl ine, w i t h a min imum 
of 5 years exper ience in DCS sales and tech
nical market ing. Must be able to work 
independently; have good interpersonal skills, as 
considerable tact and diplomacy are required in 
dealing with complex international organizations 
at all levels. 

Systems Account Managers 
Positions are located at various locations in the East, 
SW and MW U.S. Manages assigned territory as a 
business to maximize systems bookings. Ideal can
didate should have an extensive knowledge of 
Distributed Control Systems to the Process In
dustries; have B.S. in Engineering and 5-10 
years of successful Systems Sales experience. 

Technical Support Engineer 
Responsible for delivery of customer satisfaction 
by providing high level engineering support and 
applications expertise. Defines and implements 
problem solutions through application of industry 
specific knowledge of customers plant processes. 
Ideal candidate must have 5+ years experi
e n c e in p lant p r o c e s s e n v i r o n m e n t w i t h 
emphas i s on flow measurement appl icat ions 
and problem solving; exper ience w i t h con
trol loops us ing flow, pressure and tempera
ture measurement; exper ience in service 
w i t h a f low and instrument suppl ier or as an 
Instrument Engineer in a process p lant pre
ferred. Requires BS in Engineering. 

Account Manager—Service 
Sells primary service deliverables directly to end 
user in assigned territory to achieve sales quota. 
Effectively uses the sales representative channel 
for growth and profitability in the service seg
ment of the business. Pulls through, with assis
tance, as required, other deliverables of the orga
nization. Renewable contract sales history a 
strong plus. Requires B.S. in Engineer ing or 
B A . in Bus iness or Marketing and 3-10 years 
exper ience in the direct sales of services in 
the Process Control or s imilar h igh technol
ogy industry. Previous experience in selling 
through representative organizations is preferred. 

If you meet these qualif ications and desire a 
highly competitive compensation and benefits 
package along with the opportunity to grow, we 
would like to talk to you. Send resume and salary 
history, (applicants only), in confidence to: 
Manager, Employee Deve lopment and Re
cruiting, GT;GEN 392 J o h n s o n Yokogawa 
Corporation, 4 Dart Road, Newnan, GA 
30265-1040. 
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Principals Only, Please. We Are An Equal Opportunity Employer. 

Only qualified candidates need apply. 
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Secrete of Success 
By John Carroll 

Somewhere in their 
background—grow
ing up in a small 

town, managing paper 
routes, participating in the 
Boy Scours, playing high 
school football, attending 
Georgia Tech, serving a 
tour of duly in the U.S. 
Navy—the brothers Terrell 
and Pierre S< >vey made a 
discovery: How to succeed 
in business. 

L. Terrell Soveyjr , a 
1952 industrial engineering 

graduate, is chairman, 
president and chief execu
tive officer of Raleigh, 
N.C.-based Texfi Industries. 
In 1989, he was featured in 
Forbes magazine, and in 
1990 he was named "Man 
of the Year" by America 5 
Textiles International 
magazine. He is also a 
member of the Georgia 
Tech Alumni Association 
board of trustees. 

In June, William P. 
"Pierre" Sovey, a 1955 
industrial engineering 
graduate, became vice 

chairman of the board and 
chief executive officer of > 
Newell Co., a Freeport, Ill-
based Fortune 500 com
pany. 

Between them, they 
have found success while 
working for a half-dozen 
diverse companies. They 
trace their business phi
losophies back to their 
roots. 

Growing up Hartwell, 
Ga., near the South Caro
lina border, the Soveys say 
they learned the value of 
hard work, integrity and 

honesty by examples set 
by their parents. Their fa
ther was an accountant 
and their mother a school 
teacher. They were given 
responsibility early, either 
working for their father, or 
handling newspaper 
routes. Terrell, w h o is two-
and-a-half years older than 
Pierre, set the pace. "He 
was the first Eagle Scout in 
the county, and I was the 
second," Pierre says. 
"Terrell set a good track 
record for me to follow." 

They also developed a 

Pierre Sovey's approach to management is to "find 
g o o d people and give t h e m incentives to w o r k 
hard." He seeks peop le w h o accept responsibility. 

Terrell Sovey's management p h i l o s o p h y includes 
keeping overhead l o w and niaintaining incentive 
programs to ensure e m p l o y e e productivity. 
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"You have to move dirt to go where you want to go. 
competitive nature, playing 
high school football, excel
ling in academics, and be
coming presidents of their 
respective high school 
classes. On the gridiron, 
the squarely-built Terrell 
was center, and lanky 
Pierre was quarterback. In 
a memorable football 
game against rival Toccoa 
in 1948, they both had 
their hands full. Toccoa 
had a mammoth nose-
guard named Paul Ander
son, who had a reputation 
for single-handedly dis
mantling football teams. 
(Anderson later gained 
fame as an Olympic gold 
medalist in weightlifting). It 
was Terrell's responsibility 
to keep Anderson from 
crushing his younger 
brother. 

The Soveys both at
tended Georgia Tech on 
Navy scholarships, were in 
Beta Theta Pi fraternity 
(Pierre was president), and 
after fulfilling their Navy 
commitments, both went 
to work for Owens-Corn
ing Fiberglas. 

Their stints at Owens-
Corning, however, were as 
far as the Sovey brothers' 
business careers over
lapped. Terrell took a job 
with Milliken & Co. in 
1959, and Pierre joined . 
Atwood Machine Corp. in 
1963. 

Although pursuing differ-
.LJLent career paths, the 
brothers have demon
strated a common drive for 
excellence, a no-nonsense 
attitude toward hard work, 
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a knack for overcoming 
adversity, and savvy busi
ness skills that propelled 
them through the corpo
rate ranks. While their 
business philosophies are 
similar in style and proce
dure, the companies they 
run are different in size 
and scope. 

Newell, with 1991 
annual revenue of $1.1 
billion, is a rock-solid con
sumer products manufac
turer. Texfi, with 1991 
annual revenue of $322 
million, is a scrappy textile 
manufacturer in a volatile 
industry. 

Terrell Sovey worked 18 
years for Milliken & Co. 
Initially given routine tasks, 
he produced spectacular 
results. "I'd take a small 
assignment and make a 
big deal out of it," says 
Terrell. "They used to say I 
was riding a good horse. 
But I believe you have to 
move dirt to go wherever 
you want to go." 

Terrell moved up—to 
vice president of finance 
and then into general man
agement of increasingly 
larger divisions. He studied 
the intricacies of the textile 
business, learned to antici
pate fashion trends and 
eliminate costly overhead, 
and he understood the ad
vantage of technology. He 
left Milliken in 1977 to 
head a successful turn
around at M. Lowenstein 
Corp., and in 1980 started 
his own consulting firm, 
Management Advisory Ser
vices. 

As a consultant, Terrell 

became a founder of 
Goldtex Inc., a textile 
printing, dyeing and finish
ing company, and Preci
sion Cutting Services Inc., 
which provides computer-
controlled fabric cutting 
services in Spartanburg, 
S.C., and garment manu
facturing services in San 
Jose, Costa Rica. 

He worked closely with 
Texfi, a company stunned 
by the collapse of the 
double-knit market in the 
1970s, and the recession of 
the early 1980s. It was on 
the brink of bankruptcy in 
1984 when Texfi's board of 
directors, on which Terrell 
was vice chairman, asked 
him to be chairman and 
CEO, a challenge he 
accepted. "They had given 
me a very large stock 
option," he says. "So I took 
it over. We made a profit 
in the first quarter." 

Terrell's first step to
ward getting the company 
in the black was reducing 
its corporate staff from 200 
to five employees. He 
hired specialists or consult
ants to handle corporate 
issues such as accounting, 
labor law, strategic plan
ning and industrial engi
neering— a move that he 
says is more cost effective 
than carrying such person
nel on the payroll. Other 
moves involved selling off 
low-margin operations and 
consolidating profitable 
ones. He also initiated the 
strategy of acquiring textile 
operations with out-of-date 
machinery and renovating 
them with modern tech

nology. Terrell says Texfi 
has invested over $100 mil
lion in modernization since 
1985. 

Today, Texfi exists as a 
lean, decentralized and 
highly-automated maker of 
niche textile products. The 
company has 4,500 em
ployees and operates three 
divisions: apparel, finished 
fabrics and greige fabrics. 

Terrell's management 
philosophy: keep over
head low, maintain incen
tive programs involving 
return on assets to ensure 
employee productivity, 
and acquire and transform 
inefficient textile opera
tions. 

Pierre Sovey began his 
business career as a 

design engineer with 
Owens-Corning, where he 
became superintendent of 
one of its largest plants. In 
1963, he was named gen
eral manager of the Auto
mobile Division at Atwood 
Machine Corp., and in 
1968 became vice presi
dent of the International 
Division of A.G. Spalding 
& Bros. 

In 1971, Pierre joined 
AMF Inc. as president of its 
subsidiary, The Ben Hogan 
Co. He moved up the cor
porate ladder until, in 
1982, he was elected presi
dent and chief operating 
officer at AMF. 

In 1986, Pierre was 
hired as president and 
chief operating officer of 
Newell Co. A leading 
manufacturer and marketer 
of high-volume staple 

Continued on puce 68 
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We've had a level of thinking that we could do anything. 
goods such as hardwares, 
housewares, industrial and 
office products, the com
pany supplies goods to 
such powerhouse retailers 
as Wal-Mart, K mart. Ace 
Hardware, Home Depot 
and Office Depot. The 
company's common stock 
was picked as one of the 
"ten best stocks in the 
world" to own during the 
1980s. 

Pierre says the company 
is focused on internal 
growth through promo
tion, selling and merchan
dising of new products. 
Newell's financial strength, 
he says, has enabled it to 
"do well in good times and 

pretty well in bad times." 
The company also 

acquires compatible com
panies with brand-name 
products and unrealized 
profit potential, and imple
ments a profit-improve
ment process that involves 
improving customer ser
vice, eliminating corporate 
overhead through central
izing administrative func
tions, discontinuing low-
margin businesses, improv
ing manufacturing effi
ciency and establishing 
better'pricing policies. 

Newell, which has 
15,000 employees, was 
built through acquisitions, 
and Pierre anticipates addi

tional acquisitions in the 
future as well as overseas 
expansion. 

His management phi
losophy, Pierre says, is to 
"find good people and 
give them incentives to 
work hard." He believes in 
accepting responsibility, 
and looks for people who 
will accept responsibility. 

Georgia Tech helped 
prepare the Soveys 

for successful careers, the 
brothers believe. 

"We both knew we 
wanted to go to Georgia 
Tech," says Pierre, who 
also graduated from the 
Advanced Management 

Program of Harvard busi
ness School in 1975. "Tech 
was a very big part of my 
life." 

"Getting through Tech," 
states Terrell, "gave me 
self-respect and self-confi
dence." 

Pierre says they both 
have been instilled with a 
sense of self confidence. 

"We share the same 
values," says Pierre. "We've 
always had a positive atti
tude. That gave us a level 
of thinking that we could 
do anything." • 

John Carroll, Mgt 89, is an 
Atlanta-based free-lance 
writer. 
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Research 

Sweating for Science 

If you're a woman and 
you like to run long 
distances, a Georgia 

Tech researcher has good 
news. Highly trained 
female athletes may have 
an advantage over their 
male counterparts when 
exercising in hot, humid 
weather. 

The stuck of fluid re
placement among athletes 
drinking a carbohydrate-
electrolyte "sports drink" 
shows that highly trained 
male and female runners 
matched I n age and fitness 
register some significantly 
different physiological re
sponses during prolonged 
running in the heat. 

The researchers found 
no statistically significant 
gender differences in 
sweat rates relative to body 
surface areas, or in levels 
of dehydration, blood 
pressure or types of fuel 
burned. 1 lowever, male 
runners k >st more blood 
plasma volume than 
female runners. Plasma is 
the watery portion of the 
blood. I laving less of it 
means less blood is circu
lating, the heart is pump
ing faster, and some tissues 
may lack proper amounts 
of oxygen. 

Male runners also regis
tered lower levels of blood 
electrolyte's such as sodium 
and potassium than did 
females. The researchers 
had expected the men to 
have more concentrated 
blood, and thus higher 
particle levels, because 
they lost more fluid than 
the women did. 

The researchers also 
found that the women's 
body temperatures were 
cooler than the men's by 
about 0.7 degrees Celsius 
at the end of the race. 
Thirty minutes after the 
race, the women were 
cooler by tin even greater 
amount—1.1 degrees Cel
sius. Researchers speculate 
that the temperature differ
ence may mean that 
women sweat more effi
ciently than men. 

Followup studies may 
determine the causes of 
the gender differences, but 
research in the area could 
influence formulations of 
carbohydrate-electrolyte 
sports drinks. 

Atomic 
Migration 

Don't look now, but 
strange things may be 

happening deep within 
your computer's microcir-
cuits, as atomic-scale hills 
and valleys grow on the 
thin metal conductors used 
to carry electronic informa
tion. 

Known as solid-state 
electromigration, this micro
scopic construction activity 
causes premature failure in 
electronic devices. As cir
cuit designers shrink the 
size of electronic compo
nents to crowd more and 
more of them onto chips, 
electromigration becomes 
increasingly important. 

To help learn how to 
minimize failures caused 
by electromigration, a team 
of Georgia Tech scientists 

In a study o f "sports drink" effectiveness, Tech 
scientist Dr. Mindy Millard-Staffard and a n assistant 
measure o x y g e n c o n s u m p t i o n of a runner. 

is using powerful micros
copy techniques to study 
the growth of these hills 
and voids. Based on their 
research, the scientists be
lieve that atoms are dis
placed by electromigration 
in much the same way 
they are moved during 
mechanical deformation. 

Mechanical deformation 
occurs when malleable 
metals are stretched, bent 
or hammered. The process 
causes enormous displace
ment of the atoms through 
activation of dislocation 
dynamics. 

Electromigration causes 
similar atomic displace
ment as high-density cur
rent moves atoms around 
in thin films. This similarity 
led the Tech team to un
dertake tests to confirm the 
correlation between 
electromigration and dislo
cation mechanisms. 

Armed with an under
standing of the mecha
nisms involved in electro

migration, the researchers 
hope to devise the best 
materials combinations to 
improve the reliability of 
electronic circuits. 

Radar 
Simulator 

Radar researchers at 
Georgia Tech Re

search Institute have devel
oped a computer simula
tion that assesses factors 
affecting radar perfor
mance and predicts how 
well a given system will 
work. 

The program could re
duce the time and effort 
radar engineers spend 
searching for information 
and testing and compen
sating for factors called 
contaminants. 

The computer simula
tion runs on BASIC or 
MATLAB software on IBM-
compatible or Macintosh 
computers. An engineer 
enters the parameters of a 
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Scare up a frightfully good time for the whole family during 
FRIGHT FEST at Six Flags! Day or night it's the only place to 
howl this Halloween season. 

E3J3 HAUNTED HOUSE. 
Take a tour around the all new Asylum Of Horrors, our 
terrifyingly terrific haunted house featuring room after room 
after room of unearthly experiences. It's our biggest and 
baddest ever. Yours to roam for a nominal fee. 

SIX FEARSOMELY FUN 
HALLOWEEN SHOWS. 

Choose from a full cauldron of entertainment options: 
"Welcome To My nightmare" in the Crystal Pistol; "Halloween 
Horrors" in the Showcase Theater; "The Drop Dead Diner" at 
the Rabun Gap Stage; "Bad Bob The Bone Butcher" at the 
Lick Skillet Stage; "Transylvania Love Connection" on the 
Crystal Pistol Veranda; and "Mysteries Of The South" at the 
Modern Stage. 

hMlM KIDDIE TRICK OR 
TREAT HOUSE. 

Treat your little goblins to some hair-raising fun of their own 
in our special haunted house designedjust for kids! Inside, 
they'll meet a whole cluster of their favorite Halloween 
Characters handing out goodies and grins all the way. 

I GOBS OF GHOULISH FUN! MORE! 
There's loads more to do, too! All during the day and all 
during the night, all around the park. Gobs and gobs of ways 
to scare up a frightfully good time during FRIGHT FEST at Six 
Flags. It's a scream! 

SAVE $5 
OFF ADMISSION FROM SUBWAY 

Stop by any participating Subway Restaurant and pick up 
discount coupons good for $5 off your regular one-day adult 
or child's admission during Six Flags FRIGHT FEST. 

riUGHT rest OPERATING SCHEDULE. rMdays, October 16,23 * 30-6 p.m. to midnight. Saturday, October 10- to a.m. to 10 pun. Saturday* 
October 17,24 ftt31-10a.m. to midnight. Sunday, October II -10a.m. to8 p.m. Sundays, October 18,25 dfNovernber 1-lOa.m, tol0p.ni 

Wrack 
Pure Reck V Roll 

*SUBUURV" 

SIX FUGS 
O V E R G E O R G I A 

A Time Warner Affiliated Company 
•36 C%f<rl 

Operating schedule subject to change without m 

1-20just west of Atlanta 
' 'Coca-Cola" and the Dynamic Ribbon device are registered trademarks of The Coca-Cola Company. ©1992 Six Flags Over Georgia. 

n 

http://tol0p.ni


Research 

Study promises improved radar warning 
particular radar system, 
including the relative size 
of the targets the system 
must detect and the char
acteristics of the contami
nants. The simulation pre
sents a graphic display in
dicating how well the sys
tem will perform. The pro
gram produces color plots 
of the Fast Fourier Trans
form process in one- and 
two-dimensional formats, 
showing the effects of the 
contaminants. Researchers 
continue to improve the 
system, making it better 
able to address individual 
users' needs. 

Radar 
Warning 

An improved acousto-
L optic radar warning 

receiver developed at Tech 
may provide future combat 
pilots with faster and more 
accurate warning of hostile 
radar activity. 

Optica] signal process
ing techniques allow the 
receiver to simultaneously 
handle a wide range of 
frequencies, and analyze 
several signals in parallel 
while providing frequency 
resolution precise enough 
to separate hostile signals 

from friendly ones. 
A pair of acousto-optic 

cells, each with a specific 
processing task, form the 
heart of the radar-warning 
receiver. At the first cell, a 
transducer converts elec
tronic signals from a poten
tially hostile radar emitters 
to acoustic energy. That 
energy is then coupled into 
the cell, where the acousti
cal energy affects its opti
cal properties. Infrared laser 
light is then passed through 
the cell, which diffracts the 
light in a different direction 
for each center frequency 
it receives. 

The diffracted light then 
strikes a second acousto-
optic cell, which further 
diffracts the laser light so 
that the burst rate associ
ated with each center fre
quency can be determined. 
Finally, detectors convert 
the diffracted light patterns 
to electrical signals which 
can be displayed. 

Researchers hope to 
enhance their system by 
adding the ability to auto
matically match the diffrac
tion patterns against a 
library of known threat 
radars. They also plan to 
miniaturize the receiver. • 

\Jur new baRroom seats 650. 

Beauri/ulty. Step inside to surround

ings reminiscent of grand dining rooms 

•of the past: fine art, antiques, crystal 

chmdeliers, fresh floral arrangements. 

You'll find 6,500 square feet of meeting 

space that feels more intimate than rooms 

one-tenth its size. Tables set with the 

finest china and silver. Menus prepared 

as if for dinner at an elegant restaurant. 

And, of course, a conference concierge 

who personally takes care of all the 

details. Please call 404-659-0400 or 

800-241-3333 for more inforrnation. 

And let us formally welcome you. 

o 
ThERrTZ-CARnrjN* 

ATLANTA 
(DOWNTOWN) 
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DON'T LET 
OURYELLOW JACKET 

WEEKEND RYBY 
$105PERNIGHT 
Take off for a grand weekend at The 

Ritz-Carlton, Buckhead. You can shop next door 
at Phipps Plaza and Lenox Square. Give 

our pool and fitness center a workout. Or enjoy 
elegant surroundings featuring live jazz 

in The Bar. And delicious dishes created by our 
award-winning chefs. On Sundays we boast 

Atlanta's best brunch. And finally—a gracious 
room with a lovely view of Atlanta. Just call 

800-241-3333 or 404-237-2700 for reservations. 
At a price that doesn't sting. 

r/ 

. THE RITZ-CARLTON 
BUCKHEAD 

«1hif]a*Otflb<dsoftl*mjrU* 

n 
• T E C H V 

OFFICIAL SPONSOR 
ALUMNI MAGAZINE 

o 



The Official Georgia Tech Alumni Signet Ring 

Available in either solid 10 karat or 14 karat gold, 
in both men's and ladies' styles. 

Featuring a richly detailed re-creation of the 
Georgia Institute of Technology Seal in striking bas-relief. 

Convenient interest-free monthly installment plan. 

For faster service, credit card orders may be placed weekdays from 
9 a.m. to 9 p.m. and weekends from 9 a.m. to 5 p.m. (eastern time). 
Telephone toll-free 1-800-523-0124 and request Operator 461KM. 

Personal Reservation form 
Mail Orders to: 

GEORGIA TECH 
ALUMNI ASSOCIATION 
P.O. Box 670 
Exton, PA 19341-0670 

Please accept my order tor the following Official Georgia Tech Alumni Signet Ring{s) 

Operator No. 461 KM I prefer to pay as follows: 

Qty 
Ladies' 10K Gold Signet Ring ( GET-SRL10) @ $250* ea. Ring size(s) 

Qty 
Ladies' 14K Gold Signet Ring (GET-SRL14) @ $295* ea. Ring size(s). 

Qty 
Men's 10K Gold Signet Ring (GET-SRM10) @ $325* ea. Ring size(s) 

• ENCLOSED IS MY INITIALINSTALLMENT—$25.00 for each ladies'10k 
gold ring, $29.50 for each ladies' 14k gold ring, $32.50 for each men's 10k 
gold ring, or $39.50 for each men's 14k gold ring — payable by check or 
credit card (information provided below). I agree to pay the balance due 
in 9 equal monthly insta l lments . " Please include shipping and handling 
charge of $7.50 per ring with" initial installment. (On shipments to 
Pennsylvania only, please also add 6% state sales tax on the total of your 
order with your deposit.) 

• IN FULL BY CHECK. Enclosed please find my check or money order for 
the full amount due, made payable to "Official Georgia Tech Ring". 

I I IN FULL BY CREDIT CARD. Following shipment of my ring(s), please 
charge the full amount due to my credit card as indicated below. 

Qty 
Men's 14K Gold Signet Ring (GET-SRM14) @ $395* ea. Ring size(s) 

'Plus $7.50 handling and insured shipping charge per ring. On 
shipments to Pennsylvania, add 6% state sales tax to total of order. 

PLEASE PROVIDE YOUR DESIRED PERSONALIZED INSCRIPTION TO APPEAR 
INSIDE THE GOLD BAND. (NOTE THATTHE INSCRIPTION MUST BE LIMITED TO 
NO MORE THAN 20 TOTAL CHARACTERS INCLUDING SPACES). PLEASE PRINT 
CLEARLY. INSCRIPTION TO READ: 

Credit Card Information: 

Full Account Number: 

• VISA 

Expiration Date: 

J30 
Purchasers N a m e . 

Street Address 

S I G N A T U R E 

"Al l orders are subject to acceptance. There is no finance charge on the monthly 
payment plan. The amount of payments (total sales price) is equal to the single payment 
price. If purchaser fails to pay any portion of the total payments scheduled, the entire 
balance shall become immediately due at the election of the ring distributor, Wayneco 
Enterprises. 
See Ring Sizer Instructions in lower left of order form. 

C i ty . 

Daytime Phone ( ) 

State . Z i p . 

If "ship to" address is different from above please attach correct address to order form. 
Please allow 6 to 8 weeks for delivery. 

RING SIZER INSTRUCTIONS 
1. Cut out paper sizer. 
2. Open slot A. 
3. Roll into a circle with numbers on the 

outside. Insert the end of tab B into slot A. 
4. Place onto finger and pull tab through 

slot until the paper is snug on your finger. 
5. Read finger size on scale. < 



Profile 

Bridging Disciplines 
By Michael Pousner 

Dr. Robert M. 
I Nerem is a self-
described late 

bloomer, so much so that 
he scored at the fourth-
grade level on an eighth-
grade standardized math
ematics examination in his 
hometown of Evanston, 111. 
His math teacher, however, 
took him aside and said, "I 
know you're smarter than 
that, and I've made special 
arrangements for you to 
take the test again." 

This time, Nerem scored 
at the 12th-grade level, and 

began a stellar academic 
career. "My teacher be
lieved in me, and she basi
cally turned me around by 
getting me to believe in 
myself—that I wasn't a 'C 
student, but an 'A' stu
dent," remembers Nerem. 

A dark-haired man of 55 
who looks you straight in 
the eye as he talks, Nerem 
has never forgotten the 
lesson from his math 
teacher. He values his 
teaching at Tech, particu
larly his undergraduate 
course on convective heat 
transfer and the challenge 
it offers for similarly turn-

The Nerem File 
Born—Evanston, 111. 
Education—BS, University of Oklahoma; MS and 
PhD, Ohio State University. 
Family—Wife, Marilyn; he has a grown son, Robert 
"Steve" Nerem, and a grown daughter, Nancy 
Chambers. 
Quote—"Some of the key research issues today are 
ones that fall between traditional disciplines—in my 
case between biology, medicine and engineering. 
Hot areas come and go, but we definitely see today 
the interfacing between two or three disciplines." 
Professional Interests—Research interests include 
biofluid mechanics, cardiovascular devices, cellular 
engineering, vascular biology, and atherosclerosis. 
He enjoys teaching both graduate and undergradu
ate classes. 
Leisure Activities and Interests—Playing tennis 
and exploring faraway lands, acquiring artifacts that 
line the walls of their home. 
Persons most admired—My mother and father; 
Mrs. Wilbur, an eighth-grade math teacher who 
"turned my life around"; Professor Y. C. Fung at the 
University of California, San Diego, who is the 
"father of my discipline." \ 

ing other young lives 
around. 

An Institute Professor at 
Tech, Nerem was chairman 
of the Department of 
Mechanical Engineering at 
the University of Houston 
when he was named in 
1987 to fill the Parker H. 
Petit Distinguished Chair 
for Engineering and Medi
cine in the School of Me
chanical Engineering. 

"What attracted me to 
Tech was not so much the 
chair, though that was 
frosting on the cake," he 
remembers. "There was 
also a sense of an institu
tion that had its act to
gether as far as bioengi-
neering goes. Many univer
sities say they support 
bioengineering, but it's a 
fragmented effort. Here, 
there was the willingness 
to really support it." 

His academic career— 
what he calls his "jour
ney"—has been marked by 
taking on ever-greater re
sponsibilities in an attempt 
to broaden beyond the 
field of aeronautical engi
neering, in which he has 
his PhD. His research has 
taken him to the frontier of 
the bio-medical field and 
into an interdisciplinary 
region where engineering, 
medicine and science co
exist. It is part of his ongo
ing effort to study blood 
flow to see how it influ
ences maladies like heart 
disease and arteriosclero
sis. Nerem notes that cer
tain arteries can be dis

eased and certain ones are 
not, and the same goes for 
regions of the same artery. 
He believes this localized 
pattern is dictated by the 
interaction of blood flow 
with the biology < >f the 
vascular wall. 

"We think that by un
derstanding how the blood 
flow influences vascular 
biology, we can better un
derstand vascular diseases 
and disorders and the 
therapeutic measures to 
treat them," he explains, 
his words flowing in tor
rents. 

Nerem is working on a 
long-term goal to combine 
growing, living cells and 
extracellular matter in a 
laboratory to make a living 
blood vessel. 

Nerem's office on the 
third floor of Wei>er Space 
Science and Technology 
Building has a ceramic 
model on the wall depict
ing velocity fluctuation in 
aortic blood flow, and a 
picture of a fiberblast cell 
undergoing division. 

W
rhen Nerem was an 
aeronautical engi

neer at Ohio State, NASA 
sought his consultation re
garding the problem of 
vibrations on the Saturn 
rocket launcher. NASA 
wanted a consultant on a 
medical school project to 
study the vibration's effects 
on human physiology. 

"It was a window on 
biology and medicine, and 
thinking about it from an 
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Robert Nerem: A pioneer in the interdisciplinary frontier where engineering, medicine and science co-exist. 

engineering perspective 
was very interesting," 
Nerem remembers. "I went 
off in 1970 and spent a 
year at the Imperial Col
lege of Science and Tech
nology in London, and 
when I came back I de
cided to move my research 
out of aeix mautical engi
neering and into biomedi
cal engineering. You might 
say my journey started 
with an entry in aeronauti
cal engineering, and I'm 
now doing cell biology. 

"In many ways some of 
the key research issues 
today are ones that fall 
between traditional disci
plines—in my case among 
biology, medicine and 
engineering." 

Nerem praises Georgia 
Tech for the freedom to 
move through different 

disciplines. After a lifetime 
in academia, Nerem ob
serves that "the structure of 
a university is a very tradi
tional stmcture, and the 
only way you can move 
beyond that structure is 
through the good will of 
some good people." 

Nerem's parents -were 
natives of Norway. The 
family moved back to Nor
way when he was a young 
boy, but later returned to 
Evanston. Nerem received 
his BS at the University of 
Oklahoma and his MS and 
PhD degrees at Ohio State. 
He joined the faculty there, 
and served from 1975 to 
1979 as associate dean for 
research at the graduate 
school. 

Nerem holds a number 
of leadership positions in 
international societies, and 

lectures and attends meet
ings abroad incessantly. He 
was recently elected to 
membership in the presti
gious Institute of Medicine 
of the National Academy 
of Sciences (one of the few 
non-medical people to be 
so honored). He is presi
dent of the International 
Union for Physical and 
Engineering Sciences in 
Medicine, and immediate 
past president of the Inter
national Federation for 
Medical and Biological En
gineering. He is a member 
of the National Academy 
of Engineering, and in 
1990 was presented an 
honorary doctorate from 
the University of Paris. Ear
lier this year, Nerem was 
appointed a member of 
Georgia Gov. Zell Miller's 
Advisory Council on 

Science and Technology 
Development. 

"Bob pretty much lives, 
eats and breathes his 
work, but one of his great
est skills is bouncing 10 
balls at once," says his 
wife, Marilyn. "He'll be 
sitting at home writing a 
paper with the television 
on, and if I interrupt him, 
it doesn't bother him. He's 
able to switch gears very 
quickly." 

"I love my work," 
Nerem states with a smile. 
"As a matter of fact, I tell 
people that I don't work. I 
am one of those fortunate 
people who puts in a lot 
of hours for which some
body decides it's worth 
paying me." • 

Michael Pousner is an At
lanta free-lance writer. 
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EXPERTISE 
IT'S A QUALITY ASSOCIATIONS 

RECOGNIZE AND TRUST 
Expertise doesn't 

come quickly or 
easily. Whether 
you're an artist, a 
physician a mechanic 
or an insurer, 
expertise comes from 
carefully honing your 
skills with patience, 
persistence and 
dedication. 

For over 40 years, 
CIGNA Association 
Group has been 
honing its skills as a 
provider of insurance 
programs to 
associations. Our 
expertise is evident in 
our diversified products, 
in the dedication of our 
staff of insurance 

across the country. 
Providing insurance to 
associations is the only 

• i i . ^A • i.u t u thing we do, and our goal specialists arid m the trust . . &, ... ' ., 6 

we ve earned from 
leading associations 

is to do it better than 
anyone else. 

The expertise of 
CIGNA Association 
Group. It's a quality 
that's made us a 
leader in the 
association 
marketplace. 

We Insure 
Relationships 
That Last. 

CIGNA 
ASSOCIATION GROUP 

I 

CIGNA refers to CIGNA Corporation and/or any of Its subsidiaries. Insurance products are provided by Life Insurance Company of North America and other Insurance i ompany subsidiaries. 
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CAPS, T-SHIRTS, SWEATSHIRTS, JACKETS 

7. M. J. SOFFE 95% COTTON 5% POLY SUPERWEIGHT ASH GRAY 
SWEAT SHIRT. ADULT SIZES S, M, L, XL. $30.00/XXL $32.00 

8. WHITE OR NAVY COTTON TWILL BASEBALL CAP WITH 
EMBROIDERED LOGO. ONE SIZE FITS ALL. $11.00 

9. MV SPORT PREMIUM WEIGHT POLY COTTON SWEAT SHIRT. 
GREY WITH WHITE STRIPE. ADULT SIZES S, M, L, XL. $38.00/XXL $40.00 

10. GEAR FOR SPORTS NAVY NYLON PULLOVER JACKET. 
DRAWSTRING NECK AND WAIST. ADULT SIZES S, M, L, XL. $37.00 

1 1 . GEAR FOR SPORTS 100% COTTON ICED GRAY LONG SLEEVE T-SHIRT. 
ADULT SIZES S, M, L, XL. $21.00 

12. GEAR FOR SPORTS 100% COTTON ICED GRAY AND WHITE 
STRIPED T-SHIRT. ADULT SIZES S, M, L. XL. $19.00 

13. CAROLINA CONNECTION-NAVYA/VHITE STRIPED T-SHIRT. 
100% PREMIUM WEIGHT COTTON. ADULT SIZES S, M, L, XL. $18.00 
ALSO AVAILABLE IN LONG SLEEVE. ADULT SIZES S, M, L, XL. $20.00 

14. THE GAME GOLD COTTON TWILL BASEBALL CAP WITH 
NAVY STRIPE AND EMBROIDERED LOGO. ONE SIZE FITS ALL. $11.00 

15. MV SPORT PREMIUM WEIGHT POLY COTTON SWEAT SHIRT. 
GREY WITH NAVY STRIPE. ADULT SIZES S, M, L, XL. $38.00XXL $40.00 

16. CAROLINA CONNECTION NAVY 100% COTTON JERSEY SHORTS 
WITH INSIDE DRAWSTRING AND SET-IN-SIDI POCKETS. 

ADULT SIZES M, L. XL. $18.00 

17. CROSS CREEK 100% COTTON NAVY GOLF STYLt SHIRT WITH 
EMBROIDERED LOGO. ADULT SIZES S, M, L. XL. $25.00/XXL $27.00 

18. SPA NAVY FLANNEL LINED AWARD JACKET. LEFT CHEST AND FULL 
BACK EMBROIDERY. ADULT SIZES S, M, L, XL. $4/ 00/XXL $49.00 

19. CROSS CREEK 100% COTTON MOCK TURTLENECK LONG SLEEVE SHIRT 
WITH EMBROIDERED LOGO. AVAILABLE IN MAI/L OR WHITE. 

ADULT SIZES S, M, L, XL. $27.00 
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20. TOP THREADS FOOTBALL 
SWEATSHIRT. 90% COTTON/ 

POLYESTER. GRAY SWEATSHIRT 
WITH EMBROIDERED FOOTBALL 

AND BUZZ. ADULT SIZES S, M, L, XL. 
$38.00 ALSO AVAILABLE AS T-
SHIRT. GRAY. SAME DESIGN. 

ADULT SIZES S, M, L, XL. $22.00 

2 1 . M.V. SPORT TARTAN 
SWEATSHIRT. 90% COTTON/ 

POLYESTER. NAVY BLUE WITH 
TACKLE TWILL GREEN, WHITE, 

BLUE PLAID "G.T." AND GEORGIA 
TECH. ADULT SIZES S, M, L, XL. 

ALSO AVAILABLE IN GRAY WITH 
BLUE/GREEN PLAID. $49.00 

22. M.V. SPORT PRO WEAVE 
SWEATSHIRT. 90% COTTON/ 

POLYESTER. GRAY SWEATSHIRT. 
NAVY LETTERING AND SEAL. 

ADULT SIZES, S, M, L, XL. $30.00 

23.THE GAME BLUE DENIM 
BASEBALL CAP. COTTON. BLUE 

WITH GOLD PIPING. EMBROIDERED 
LOGO. ONE SIZE FITS ALL. $14.00 

24. NEW ERA WHITE BASEBALL 
CAP. WOOL. WHITE WITH GOLD 

EMBROIDERED G.T. 
(ALSO AVAILABLE IN NAVY 
BLUE WITH GOLD DESIGN). 
ONE SIZE FITS ALL. $13.00 

25. SOFEE TECH SWEATSHIRT. 80% 
COTTON. NAVY BLUE SWEATSHIRT 

WITH GOLD TACKLE TWILL 
FOUR INCH LETTERS. 

ADULT SIZES S, M, L, XL. $40.00 
XXL $42.00 

26. DEHEN RUGBY SHIRT. COTTON. 
THREE-BUTTON PLACKET WITH 

NAVY AND GOLD STRIPES, 
WHITE COLLAR. EMBROIDERED 
LETTERING. ADULT SIZES S, M, L, 

XL. $46.00 

27. RUSSELL ATHLETIC GRAY 
SHORTS. 50% COTTON/POLYESTER. 

DRAWSTRING WAIST. LEFT LEG 
BUZZ DESIGN. ADULT SIZES S, M, L, 

XL. $13.00 



T-SHIRTS C A L L T O L L F R E E 1 - 8 0 0 - 4 4 8 - 5 4 5 8 
28. CAROLINA COLLECTION SWARM OF 
BUZZES T-SHIRT. COTTON. WHITE WITH 

FRONT AND BACK PRINT IN NAVY/GOLD. 
ADULT SIZES S, M, L, XL. $12.00 

29. PHOENIX DESIGNS FOOTBALL T-SHIRT. 
98% COTTON. GRAY T-SHIRT WITH GOLD 

AND BLUE HELMET DESIGNS. 
ADULT SIZES S, M, L, XL. $13.00 

30. GEAR TECH TOWER T-SHIRT. COTTON. 
GRAY T-SHIRT. GOLD AND NAVY TOWER 
DESIGN. ADULT SIZES S, M, L, XL. $16.00 

3 1 . SOFFEE V-NECK YOKE JERSEY. 
COTTON. ATHLETICS IMPRINT IN NAVY . 

ADULT SIZES S, M, L, XL. $18.00 XXL $19.00 

32. THE GAME GRAY BASEBALL CAP. 
GRAY WITH NAVY PIPING. EMBROIDERED 

LOGO. ONE SIZE FITS ALL. $14.00 

ON THE COVER 
1 . GEAR FOR SPORTS 80% COTTON, 20% 
POLYESTERNAVY HEAVYWEIGHT SWEAT

SHIRT. EMBROIDERED WITH GEORGIA TECH. 
ADULT SIZES S, M, L, XL. $37.00 

2. JANSPORT 97% COTTON, 3% POLYESTER 
ASH GRAY SWEATSHIRT. EMBROIDERED 

AND IMPRINTED ALUMNI DESIGN. 
ADULT SIZES M, L, XL. $34.00/XXL $36.00 

3. GEAR FOR SPORTS HIGH CREW, HEAVY
WEIGHT WHITE SWEATSHIRT. POLY-COTTON 
BLEND. NAVY STRIPED COLLAR AND CUFFS. 

ADULT SIZES S, M, L, XL. $35.00 

4 . GEAR FOR SPORTS HEAVYWEIGHT POLY-
COTTON HOODED GRAY SWEATSHIRT WITH 

2-BUTTON PLACKET AND SET-IN-SIDE 
POCKETS. ADULT SIZES S, M, L, XL. $39.00 

5. GEAR FOR SPORTS 50% COTTON, 50% 
POLY HEAVY-WEIGHT BLACK SWEATSHIRT. 

ADULT SIZES S, M, L, XL. $29.00 

6. GEAR FOR SPORTS GRAY 100% COTTON 
JERSEY PANTS WITH SET-IN SIDE POCKETS 

AND ELASTIC DRAWSTRING WAIST. 
ADULT SIZES S, M, L, XL. $25.00 

Ordered by: 

Name 

Address 

Georgia Tech Bookstore Ordei 
350 FERST DRIVE, NW, ATLANTA, GEORGIA 30332-0453 • PHONE NUMBER OUT OF 

Ship to (only if d 

Name 

Box/Apt. No. Address 

City State 

Daytime teleph 

Quantity 

one no. ( ) 

Item No. t / Color 

a VISA • MasterCard • Check D Discover 

Account number 

Expires 

Signature 

Make check/mi 

GEORGIA TEC 

)ney order payable 

H BOOKSTORE 

to: 

Zip City 

<. NOTE: UPS cann 

Description 

Shippihg/handling charges: 

Up to $30.00 $3.50 
4.30 01 tn $75 00 45 00 

$75.01 to $175.00 $6.00 

$175.01 and over $7.00 

(Continental U.S. only) 

rFom 
STATE-l-

ifferent th 

ot deliver 

11 

800-448-5458/IN STATE-

an ordered by): 

State 

404-894-2516 

Box/Apt. No. 

Zip 

to P.O. box numbers. 

Size Cost 

Subtotal 

6% Sales tax for GA residents 

Shipping/handling 

TOTAL 

Total Amount 



Georgia Tech Grandfather Clock 
W 
Tech. 

e take great pride in offering the Georgia Tech 
Grandfather Clock. This beautifully designed commem
orative clock symbolizes the image of excellence, 
tradition, and history we have established at Georgia 

ibi 

h 

Recognized the world over for expert craftsmanship, the master 
clockmakers of Ridgeway have created this extraordinary clock. 

Special attention is given to the brass lyre pendulum which depicts 
the Official University Seal in deeply 
etched bas relief; a striking enhancement 
to an already magnificent clock. Indeed, 
the clock makes a classic statement of 
quality about the owner. 

Each cabinet is handmade of the 
finest hardwoods and veneers in a 
process that requires over 700 separate 
steps and the towering clock measures an 
imposing 83"H x 23"W x 13"D. 
Finished in brilliant Windsor Cherry, the 
clock is also enriched with one of the 
most advanced West German timing 
mechanisms. Exceptionally accurate, 
such movements are found only in the 
world's finest clocks. 

Enchanting Westminster chimes peal 
every quarter hour and gong on the hour. 
If you prefer, the clock will operate in a 
silent mode with equal accuracy. 
Beveled glass in the locking pendulum door and the glass dial door 
and sides add to the clock's timeless and handsome design. 

You are invited to take advantage of a convenient monthly 
payment plan with no downpayment or finance charges. 
Reservations may be placed by using the order form. Credit card 
orders may be placed by dialing toll free 1-800-346-2884. The 
original issue price is $899.00. Include $82.00 for insured shipping 
and freight charges. 

Satisfaction is guaranteed or you may return your clock within 
fifteen days for exchange or refund. Whether selected for your 
personal use or as an expressive, distinctive gift, the Georgia Tech 
Grandfather Clock is certain to become an heirloom, cherished for 
generations. 

~MRTO 
.Georgia Tech Grandfather Clock(s) @ $899.00 Please accept my order for 

each. (Qwiity) 
(Include $82.00 per clock for insured shipping and freight charges). 
I wish to pay for my clock(s) as follows: 
LD By a single remittance of $ made payable to "Sirrica, 

LTD.", which 1 enclose. 

_to my credit card indicated below. I I By charging the full amount of $ 

O By charging my credit card monthly @ $89.90 for a period of ten (10) months. 
Freight charges will be added to the first payment. I understand there is no 
downpayment and no finance charges, i—i B"fiSI l—l fjajE) I—I 

Exp. Full Account Number: 
*On shipments to North Carolina only, add 6% sales tax. 

Signature Telephone ( ) 
(Necessary for Delivery) 

Mail orders to: Georgia Tech Clock, ch P.O. Box 3345, Wilson, NC 27895. • 

Purchaser's Name: 

Address: 
City, State, Zip: 
Credit Card purchasers may call toll free 1-800-346-2884. 
All callers should request Operator 742GT. 
NOTE: All orders telephoned or postmarked prior to December 5 will be guaranteed 

Christmas delivery. Installment orders subject to credit approval. 
Symbolizing a tradition of excellence. 

83" H x 23" W x 13" D 



Symbolizing a tradition of excellence for the home or office. 
Solid Marble; Ht. 22"; Wt. 8 lbs.; Solid Brass 

NOTE: All orders received prior to December 10 will be guaranteed Christmas delivery. 

The Official 
Georgia Tech Lamp 

A classic solid brass and solid marble 
table lamp. Featuring a richly detailed re
creation of the Official University Seal in 
gold on a black parchment shade. Hand 
polished and hand assembled of the 
finest solid brass and solid marble. 

You can also have your lamp 
personalized with an engraved brass 
plate affixed to the marble base. Similar 
lamps retail for twice our original issue 
price of $159.00. 

Of course, you must be completely 
satisfied with the quality of your lamp or 
you may return it within fifteen days for 
exchange or refund. The Official Georgia 
Tech Lamp is certain to be a useful and 
treasured possession for years to come. 

Issue price: $159.00 
plus $8.00 for shipping and handling. 
Include $20.00 for personalization. 

To order by America Express, 
MasterCard, or Visa, please call toll free 
1-800-346-2884. All callers should 
request Operator 711GT. Calls are 
accepted weekdays from 8:30 a.m. to 
6:00 p.m. (eastern time). To order by 
mail, write to: Sirrica, LTD., P.O. Box 
3345, Wilson, NC 27893 and include 
check or money order made payable to 
Sirrica, LTD. Credit card orders may also 
be sent by mail - please include full 
account number and expiration date. 
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