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Apply for a
Georgia Tech
^fsa'o?MasterCard?
You'll get all the benefits
of a NationsBank credit card.
And the Georgia Tech Alumni
Association will benefit
every time you use your card
to make purchases or get
cash advances.
Georgia Tech gave you a
great education. The Georgia
Tech Visa or MasterCard is
a great way to give something
back...at no extra cost, every
time you use it.
To apply, just call.
1-800-282-2273, Ext. 505

NationsBank
The Bower To Make A Difference.
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TIME OUT FOR
HEDMONT HOSPITAL.
When the pro teams in Atlanta
call time out for an injured player,
chances are they're also calling
Piedmont Hospital. Because the
Hawks, Braves, and Falcons all
send their seriously injured players to Piedmont Hospital first. In
fact, it's Piedmont Hospital where
the vast majority of Atlanta-area
pro players go for any kind of
sports-related medical procedures.
EVEN YOUR
MINOR INJURIES GET
MAJOR LEAGUE TREATMENT AT
PIEDMONT HOSPITAL.
But what about when it's time out
for your sports injury? Where can
you go to get the kind of treatment
the pro players get? Fortunately
you don't have to be a sports

superstar toreceivePiedmont's
quality care. Every year since the
1920's thousands of weekend
athletes, serious amateurs and
even couch potatoes have come to
Piedmont Hospital for treatment
of their injuries. So it's no wonder
all Atlanta pro teams have also
selected Piedmont Hospital orthopedic surgeons as their team
doctors.
If you get a sports injury
make sure you get on the same
team as the pros-the Piedmont
Hospital team. To schedule an
appointment in a non-emergency
situation, dial our Physician
Finder at 605-3556. Otherwise,
come to our 24-hour
Emergency Department

at Peachtree and Collier Roads or
visit our Medical Care Centers in
Brookhaven and Sandy Springs
during regular hours. Regardless
of which you pick, you know you'll
get "only the best" from the pros
at Piedmont Hospital.

DQ

DD

PIEDMONT
HOSPITAL

Piedmont Hospital Physician Finder 605-3556
1968 Peachtree Rd.,N.W., Atlanta, Georgia

Atlanta. For reservations, call your travel professional or
404-659-0400 or 800-241-3333 and ask about the Yellow
Jacket Weekend. For just $119 a night, you can stay at a
legend when you cheer one on.

A special rate for Tech fans only. Weekends throughout
football and basketball seasons. Afterward, relax with a
drink. Or enjoy dining in The Restaurant or The Cafe. Then
settle back in a luxurious room at the heart of downtown
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They Can Go Just About AnywhereThey Want.
Delta and the Delta Connection11 now offer over 4,900 daily flights
to more than 300 cities worldwide. We thought you should know this because,
with a diploma from Tech, you're undoubtedly going places.

A

IEHAAIRLINES
— YOU'LL

LOVE

T H E WAY W E FLY-

I Connection flights operate with Delta flight numberi '(too 5999and7000 7999.
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Be A Driving Force In The
Georgia Tech Alumni Association
With Avis.

.

I
Avis and your alumni association have formed a special
partnership to give you great savings on car rentals and the
opportunity to steer future generations of deserving Georgia
Tech students toward success.
As a participant in our new Avis Alumni Association
Member Benefit Program, you're entitled to our special Alumni
Association rates and discounts. They will save you money
on both business and promotional leisure rentals. And every
time you rent from Avis, a contribution will be made to the
Avis/Georgia Tech Alumni Association scholarship fund. It's a
great way to enjoy the value and quality of Avis... and make
a difference.
To get you started, we're offering you a free upgrade. See
the coupon on the right for details. For more information and
reservations, call an employee-owner of Avis at our special Avis
Alumni Association Member Services Desk: 1-800-422-3810.
And be sure to mention your Avis Worldwide Discount (AWD)
number: B105900.

AV'S
We try
\\aro\er
4
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Free Avis Upgrade!
For reservations, call our special Avis
Alumni Association Member Services
Desk at 1-800-422-3810. And be sure
to mention your Avis Worldwide
Discount (AWD) number: B105900.
Terms and Conditions
Coupon valid for a one-time, one-car-group
upgrade on an Intermediate (Group C) through a
Full Size 4-door (Group E) car. Maximum upgrade
to Premium (Group G). Offer valid on daily
weekend and weekly rates only. Coupon must be
surrendered at time of rental; one per rental.
Coupon valid at Avis corporate and participating
licensee locations in the continental U.S. Cars and
upgrades are subject to availability at time of
rental. An advance reservation with request
for upgrade is required. Renter must meet Avis
age, driver and credit requirements. Minimum age
is 25. Offer expires June 30, 1995.
Rental Sales Agent Instructions
At Checkout:
Assign customer a car one car group higher than
car group reserved. Upgrade to no higher than
Group G. Charge for car group reserved.
In CPN, enter UUGC375.
Complete this information:
RA#
Rental Location
Attach to COUPON tape.

¥3 AVIS
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On Target
By Gary Goettling

T

'he 48th Roll Call is
gathering steam as it
heads toward the
goal of raising $5.7 million from 25,300 donors.
The annual campaign,
which provides Georgia
Tech with its largest
source of unrestricted

Jay McDonald chairs the 48th
annual Roll Call. Its goal: $5.7
million from 25,300 donors.

gifts, began on July 1, and
will end with the close of
the fiscal year on June 30,
1995. Jay McDonald, IM
'68, chairs the effort.
"Our theme is 'We
Engineer Opportunity,'"
says McDonald. "We are
using it to call attention to
the tremendous range of
opportunities Georgia
Tech offers its students—
and to the fact that Roll
Call has an important part
in making those opportunities available." Last year
Roll Call brought in $5.4

Making Room
The walls of (he Heisman Gym come crashing d o w n to make way for the
Homer Riee Center for Spoils Performance. No timetable has been established
for construction of the new facility. The Heisman Gym o p e n e d in 1938 as a
combination gymnasium and auditorium. In recent years it has been the location for the pre-game alumni luncheon at Homecoming. The event has been
moved to a lent at Peters Parking Deck for this year.
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million from 24,183 donors, the most Roll Call
money ever received.

High Profile
Georgia Tech's fall
1994 freshman class is
composed of 1,789
students, 55 percent of
whom are from Georgia.
The group is 73 percent
male and 27 percent
female (a couple of
points up for women
over last year). The average SAT score remains
among tops in the nation,
at 1,233.

Volunteers
Recognized
The year's accomplishments at Georgia Tech
could not have been
achieved without many
dedicated volunteers. The
Alumni Association recognized the most outstanding efforts at Leadership

Georgia Tech in September. Ramblin' Wreck Volunteer of the Year honors
were conferred upon Ron
White, IE 70, of Alpharetta, Ga.; J.T. "Tom"
Barnettjr., MS ICS 70, of
Dunwoody, Ga.; and
Mack Reese, IM '83, MS
MGT '85, of Atlanta.
White served as coordinator for the Matching
Gifts Steering Committee
for the 47th Roll Call.
Barnett served as Roll Call
chair for the Georgia
Power Employees' Georgia Tech Club. Reese is
active in club activities as
an officer of the Buckhead Georgia Tech Club.
Dorsey and Eleanor
Watson, longtime active
members of the North
Metro Atlanta Georgia
Tech Club, and Bill Biggs,
who has managed the
T-Day barbeque for the
past several years,
received Best Friends of
Georgia Tech awards.

Buzzin' Cousins?
Meet the "other" Yellow Jacket—the West
Virginia State College mascot. Although their bee
looks quite menacing, Buzz clearly has more personality. The yellow
jacket was picked,
according to the
West Virginia
State alumni
office,
because of
the preponderance of
the insects on
"^

8
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campus.

1994-95 Basketball Schedule
:30 p.m.
SCOTTISH RITE
INTRASQUAD GAME
Nov. 16 .... CROATIAN NATIONAL TEAM.. 7:30 p.m.
Nov. 26
FLORIDA A&M
7:30 p.m.
Nov. 28
COASTAL CAROLINA
730 p.m.
Dec. 1
WESTERN CAROLINA
730 p.m.
Dec. 3
EAST CAROLINA
7:30 p.m.
Dec. 10
LAFAYETEE
730 p.m.
Dec. 14
Georgia (Omni)
7:30 p.m.
Dec. 17
Louisville
7:30 p.m.
(al Kuppenheimer Cla.s.sic)
Dec. 19
at Furman
7:30 p.m.
Dec. 28-30 ..Rainbow Cla.s.sic Cincinnati.. 11:05 p.m.
Jan. 4
at Maryland
8 p.m.
Jan. 7
at Duke
8 p.m.
7
Jan. 11
at North Carolina
p.m.
Jan. 17
WAKE FOREST
9 p.m.
Jan. 19
UNC-WILMINGTON
7:30 p.m.
Jan. 22
at Virginia
4 p.m.
Jan. 25
N.C. STATE
7:30 p.m.
Jan. 29
al Florida State
2 p.m.
Feb. I
CLEMSON
7:30 p.m.
Feb. 1
MARYLAND
1:30 p.m.
Feb. 9
at Duke
8 p.m.
Feb. 12
NORTH CAROLINA
1:30 p.m.
Feb. 15
NORTH CAROLINA ANT
7:30 p.m.
Feb. 18
at Wake Forest
4 p.m.
Feb. 22
VIRGINIA
8 p.m.
Feb. 25
at N.C. State
1:30 p.m.
March 2
FLORIDA STATE
730 p.m.
March 4
at Clemson
1 p.m.
March 9-12 at ACC Tournament, Greensboro. N.C.
Nov. 8

fin
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One of the world's largest
copier and facsimile manufacturers.

Productivity
And Simplicity
At A Single
Touch

Alco Office Product Group
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Acme
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Clubs Help
Scholarships
Georgia Tech clubs
have been more productive than ever, awarding

136 scholarships worth
$150,000 to high school
seniors entering Tech this
year.
Thirty-four clubs
participated in the schol-

arship program, which
awards money to Tech
freshmen based on criteria such as academic
performance and financial
need. Club members raise

money in a variety of
ways, from sponsoring
events such as golf tournaments to simply passing the hat at meetings.

Stories Wanted
The alumni response
to our request for interesting World War II
stories has been encouraging, but we'd like more
of them. We will compile
the anecdotes into a series that will appear in
Tech Topics next year. If
you would like to be contacted for an interview, or
have a good lead on one,
please drop a note to
Gary Goettling, Tech Topics, Alumni/Faculty
House, Atlanta, GA
30332-0175.

Football hustle
Teams from 'lech and
UGA will compete in a
race from Athens to Atlanta on Nov. 20. The 70
runners in each team will
carry a football for a mile
and pass it to the next
runner. The winners will
have their ball used in the
Tech-UGA game on Nov.
25. Proceeds benefit the
Epilepsy Foundation. For
information, call Jody at
(404) 816-0908.

New ID cards
Counterfeit student
ID's may soon be history.
This fall, Georgia Tech
students are carrying new

10
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photo-ID cards featuring
a bar code and magnetic
strip encoded with student number, expiration
date and other pertinent
information. Campus officials hope that the
tamper-proof cards will
eventually serve many
other functions. The new
plastic could replace Tech
Express meal cards by
winter quarter, and could
also be used as keys to
residence halls.

Winning Design

critics. The Atlanta Urban
Design Commission has
cited the apartment-style
residence hall with a 1994
Award of Excellence.
Located at the corner of
10th and Holly streets, the
facility comprises units
that accommodate four
students. The capacity
can be doubled for shortterm use such as for two
weeks of Olympic housing. The center was designed by the firm of
Niles Bolton Associates,
headed by G. Niles
Bolton, Arch '68. •

Georgia Tech's Graduate Living Center has won
rave reviews from the

Tech's Graduate Living Center
(right) has won rave reviews.

Georgia Ui
Engineers and Managers of Technology
Do you want to update your
knowledge in your field?
Do you want to learn about other
related technologies?

Executives and Managers
Do you want to keep your employees'
skills current?
Do you want to enhance your competitiveness?
Do you want to become a learning organization?
Georgia Tech can help you. Georgia Tech delivers
graduate programs, advanced courses and sequences of short
courses throughout the state.
•
•
•
•

in person
by satellite
by video conferencing
by video tape

Look to Georgia Tech to deliver the education you want,
where you want it, when you want it.
For more information, call Georgia Tech, Continuing Education,
(404) 894-2547, Fax (404) 853-0117

CBS
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AferYouVeSoldTheFamijWhrfs
GoingToTake Care Of Alllhat Lettuce?
When you sell your business, you'll likely end up with quite a patch I
of money. So the question becomes how are you going to cultivate
that money to keep it green and growing? Trust Company Bank can
give you some very sound answers.
In fact, we are Georgia's oldest and most experienced trust
and investment manager. With an investment track record to prove
it. We have consistently outperformed the S&P 500 stock market
average. And you can depend on the objectivity of our advice, as we
do not work on commission.
Isn't it time you let someone else take care of your investing
chores? Let our Trust and Investment Management professionals
help you tailor a plan to manage your cash crop. Just mail the
coupon or call and ask to speak to one of our financial managers.

A

1

TalkTo SomconcWho Knows.
For a.freecopy of our brochure call 404-230-1819
or mail this coupon to William A. Sterne, Group
Vice President Trust Company Bank, RO. Box
4655, Atlanta, GA 30302.
Name

Trust Company
Bank
A SunTrust Bank

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

V

PULL AN
ALL-NIGHTER.
$

69.

Of course, we don't mean the kind of sleepless all-nighters you spent cramming as a Yellow Jacket.
This is the Wyndham Midtown Atlanta. Luxurious guest rooms, superb service, along with popular
dining and entertainment. All only $69 a night. Now that's an all-nighter you can look forward to. For
reservations, call 800-WYNDHAM. Or call your travel planner. ^ ^ WYNDHAM MIDTOWN ATLANTA HOTEL
Peachtree & 10th Street, Atlanta, Georgia 30309 404-873-4800

THE RIGHT WW THE WYNDHAM WAY

Rate is per room, per night, single or double occupancy. Additional charge for double/double bedded rooms. Not applicable to conventions or groups. Limited availability. Other restrictions apply.

G. Wayne Clough,
Georgia Tech's
10th president,
brings a
commitment to
excellence—and
communication.

I^HH^rM
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G. Wayne Clough, CE '64, MS CE '65, is the first Georgia Tech graduate to
become president of the Institute. His homecoming reminded him of the
"tremendous warmth here"—literally and figuratively. I By John Dunn

D

r. G. Wayne Clough got off to a
hot start as Georgia Tech's 10th
president. Literally. On Aug. 31,
the clay the movers arrived to
deliver furniture at the president's home on
10th Street, the temperature shot up to 94
degrees. It was the hottest day of the year
in Atlanta. At the same time, the air conditioning for all but one bedroom was out-oforder and under repair.
Dressed for the temperature as well as
the occasion, Clough wore cutoffs as he
directed the movers. His attitude was as
cool as his attire.
"It's been hot, but it's been good," the
president says. "We've had a lot of help
and everybody has been terrific. This
weather is helping me re-acclimate to my
Georgia roots."
By Labor Day weekend, however, the
hot spell was snapped by a cool front—a
change typical of fall. It is also a change
with which Clough readily identifies.
"This is graduation time, and the fall
quarter is getting ready to start," he observes. "One of the nice things about being
at a university is the ebb and flow of time
as a sense of the institution and place. As
one class leaves, another group of new
faces begin their educational journey."

The next morning, Sept. 1, he was in his
office at 8 a.m. to begin' his first day on the
job. It was a 15-hour day that mixed the
business at*hand—including the process of
reorganizing the president's office—with
traditions of pomp, ceremony and football.
Following a day that included a commissioning ceremony for ROTC graduates, a
student honors luncheon, and the kick-off
of the Athletic Association's annual
Alexander-Tharpe campaign, Clough attended Georgia Tech's season opening
football game against Arizona.
At the summer quarter graduation ceremony the next morning, Clough quipped
that while he attended a football game his
first day on the job, and Tech's 184th graduation ceremonies his second day, that did
not accurately reflect his academic priorities.
Notably, it was at the end of summer
quarter 1963 when Clough completed work
on his bachelor's in civil engineering from
Georgia Tech. Clough's diploma was
awarded at the June 1964 graduation exercise. The next year, he earned his master's
degree in civil engineering from Georgia
Tech. After working for two years, he reentered academia and received his PhD
from the University of California-Berkeley
in 1969.

Clough and his wife, Anne, recognized one old friend from student days: the Ramblin' Wreck.
GEORGIA TECH • The New Era Begins
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Clough plans to encourage input
froni all quarters. "Communication
is vital to teamwork," he says.
He and his wife, Anne, married during
his junior year at Georgia Tech. They have
two children: Matthew, a 1994 graduate of
Virginia Tech, and Eliza, who is attending
college in Virginia.
A native of Douglas, Ga., Clough is the
first graduate of Georgia Tech to become its
president.
Elected a member of the National Academy of Engineering in 1990, Clough was
provost at the University of Washington,
where he was the university's chief academic and budget officer. As provost he
wrote the university budget, and directed its
teaching and research missions. During
1990-93, he was dean of the college of
engineering at Virginia Tech. He also taught
civil engineering at Stanford and Duke
universities.
Returning to Georgia Tech has been a
homecoming experience.
"My wife and I felt it very much," Clough
says. "As nice as people have been to us in
other places, there is a tremendous warmth
here—and we have come to realize again
what southern hospitality means."

C

lough's goals for his first year include
developing a strategic plan for Georgia Tech, building bridges of communication to the faculty, students and the
During his first whirlwind days on campus,
Clough spoke to numerous organizations, including a student honors luncheon, left, and the
Georgia Tech Alumni Association board of trustees. BELOW: Ben Scott introduces Clough to the
Tech computer system, connecting him to the
Georgia Tech network.
•
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One of Clough's first
meetings on campus
was with the college
deans and other Tech
leaders. The new
president places a
priority on developing the strategic
plans already underway. Such visionary
efforts need "to be
linked with an overview as to what the
role and future of our
institution is within
the state of Georgia
and the nation," says
dough.

•".<
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community, and creating an atmosphere
that fosters teamwork and trust.
"Strategic planning has been underway
at Georgia Tech for some time, but it has
not been brought together in a common
theme for the Institute," Clough states. "It
now needs to be linked with an overview
as to what the role and future of our institution is within Georgia and the nation."

D

ovetailing Georgia Tech's plan to the
strategic plan being prepared by the
Board of Regents of the University
System of Georgia is essential, Clough says.
"If you're going to be successful in getting funds, you have to convince people
that what you're doing makes sense with
their strategic view of the future," he explains.
"Tied to this is working with the faculty
and staff in deciding the future course of
this institution," Clough says. "We have to
be sure the people who are doing the work
help make the course corrections. In most
cases, we'll work through the deans and
vice presidents. It's their job to bring faculty
and employee viewpoints to the administration. BuUjn some cases, we'll need direct
input, and we will seek it.
"I want to be sure that I build bridges to
student organizations so we develop a rapport with them. We have to mold a learning
environment for the student that goes beyond the classroom. We also have to consistently seek to be inclusive and broaden
the gender and ethnic diversity of Tech.
"It is also important for the faculty to
understand that we appreciate what they
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do. I am not that far displaced from being a
full-time faculty member myself. I have
always taught—last year was the first year
that I didn't teach. We make great demands
on our faculty and they have to deal with
an increasingly complex environment."
Communication is vital to teamwork,
Clough says. "Building communication is
important to establish early in your presidency. We will seek to develop venues to
allow information to move across our organization. We want to build trust in our relationships so people can rely on each other.
If you don't build communication and trust,
you don't have teamwork. In these times of
constrained resources, we will have to
work together if we want to get the job
done."

W

hile seeing Clough personally may
not always be possible because of
his schedule, one way of reaching
him may be via electronic mail.
"E-mail is a useful means of communication—to keep people apprised of what is
going on," he says. "A lot of the problems
in an organization are created by lack of
information and a sense that no one is listening or preparing to respond. E-mail is
one way to get people in the loop.
"It is difficult sometimes for folks to see
the president because of the demands of
the job—I know it was difficult at the University of Washington to see the pre >vost.
We got around that by frequent use of email and having an open box, sort of a
suggestion box. It's awfully hard to see me
Saturday afternoon at 5 o'clock, but 1 might

Sports are an important component of university life, Clough feels. "It
gives you a national profile." The drive required for competitive success
reflects Clough's own ethic to "enjoy my work. I am having fun secretly."
well be talking to people by e-mail then."
Clough also uses e-mail on the road.
"When I travel, it is a way to keep me in
touch with people and prevent gaps due to
downtime," he observes. "People can continue to send you e-mail messages, and you
can continue to respond. To this end we
are establishing a direct e-mail address to
my office—president@carnegie.gatech.edu."

C

lough is a fan of spectator sports who
recognizes college football as "an
opportunity to promote the interest
of the larger family of the university.
"Football and other sports provide publicity for an institution, particularly a smaller
school like Georgia Tech," Clough says. "It
gives you a national profile that you
wouldn't have otherwise.
"The beauty of Georgia Tech today, as
opposed to yesterday, is the breadth of our
competitive sports teams. We've just had a

lough can be a tricky name to
pronounce, but the way it is pronounced by Georgia Tech President G. Wayne Clough, it rhymes with
tough. Phonetically it is pronounced

duff.
"the O-U-g h set of letters in the
English language can lie pronounced
more ways than any other set of letters
in the English language." Clough states,
referring to a book titled The Mother
Tongue and How It Got 'Unit Way. "The
author points out this particular set oi
letters ran be pronounced eight different
ways. We try to answer to any of them."
The ancestry of the family is Critic,
deriving from Brittany in France, clough
explains. The family eventually migrated
across the English channel to settle in
Wales. Clough's U.S. ancestors came to

successful baseball season and beat the
Washington Huskies, where I was, in the
national regionals and placed second in the
final. Basketball, golf, tennis and track have
also become very successful, including both
men's and women's teams. A lot of credit
goes to Homer Rice, our coaches and his
staff for having achieved that."
Clough has the reputation of being a
hard worker. At the University of Washington, a secretary suggested that he might be
a workaholic. Is he?
"I don't think so," Clough laughs. "A lot
of my activity involves going to functions
with people. I enjoy being with people.
"You're going to spend an awful lot of
your time at work, so you should enjoy it,"
Clough adds. "There are times when you
get tired, when you have to step away from
it, but I enjoy my work. I don't think I'm
working all of the time that people think
I'm working. I am having fun secretly." •

this country in 1633, seeking religious
freedom, and settled in Massachusetts.
I lis branch of the family came to
Georgia in the early 1800s.
flu' pronunciation problems persist.
"There are s< tme branches of the family
that gave up on it and said. 'Let's quil
arguing with people,' and i hanged the
spelling to C-l-U-f f." Clough made the
acquaintance <•» a man named (luff in
the geoengineering field in California,
and later they discovered they were
related,
"We've been called a little bit of e\
erything under the sun," the president
laughs, "lust about the time you think
you've got somebody trained, you actually run upon somebody else in the lam
ily who says it's clough rhyming it with
p l o w . " —John

Dunn
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TRANS-PANAMA CANAL
January 17 to 28,1995

DANUBE RIVER
July 15 to 28,1995

12-Day Luxury Air/Sea Cruise Aboard
the Royal Princess
• San Juan
• St. Thomas
• Martinique
• Grenada
• La Guaira/Caracas
• Curacao
• Panama Canal
Transit • Acapulco
From $2,987
Value-Plus Savings:
• If reserved early, SAVE UP TO $1,697
per person and receive a $200 per-pcrson
shipboard credit
• FREE AIRFARE from most major
North American cities to San Juan
and return from Acapulco

13-Day Adventure to Switzerland,
i
Austria, Germany,
^L
Slovak Republic

AUSTRALIA/NEW ZEALAND
February 16 to March 4,1995

1995 Travel
Programs

Join
Fellow Alumni
and
Their Families
on New

17-Day Adventure Featuring a 7-Night
Cruise of N e w
Zealand Aboard
the M.V. Marco Polo
• Auckland
• Christchurch
• Dunedin • Dusky,
Milford and
Marlborough Sounds
• Picton • Napier • Tauranga (Rotorua)
• Sydney • Cairns/Great Barrier Reef
• Optional extension to Ayers
Rock/Outback
From $4,173, including round-trip
international airfare from Los Angeles
• If reserved early, SAVE UP TO
$250 per person and receive a $75
per-person shipboard credit

TURKISH COAST/
GREEK ISLES
June 21 to July 3,1995
13-Day Luxury Adventure Featuring a
7-Night Luxury Yacht
Cruise Aboard the
Renaissance VI
Istanbul
• Kusadasi (Ephesus)
• Delos • Mykonos
• Heraklion (Crete)
• Rhodes • Santorini • Piraeus • Athens
From $3,495, including round-trip
international airfare from Atlanta

VICTORIA PASSAGE
June 20 to 30,1995

Travel Programs

11-Day Adventure Featuring a
4-Day Cruise of
1
the Gulf Islands
Aboard the
M.V. Black Tie
• Seattle • Victoria
• Sidney
• Saltspring Island
• Schooner Cove • Hornby Island
• Quadra Island • Strait of Georgia
'• Desolation Sound • Powell River
y Howe Sound • Vancouver
$2,388 from Seattle/Vancouver

U iiili U
^

^

U

and H u n a r

s y

U

Featuring an 8-Night
- Cruise Aboard the
M.S. Ukraina
Zurich • Salzburg
• Passau • Melk • Durnstein • Vienna
• Bratislava • Esztergom • Budapest
From $3,270, including round-trip
international airfare from Atlanta

CHINA ADVENTURE
September 12 to 24,1995
13-Day Journey to the Best of China
• Narita • Shanghai
• Beijing • Xian
• Guilin • Hong Kong
• Hong Kong optional
extension
$4,325, including roundtrip international airfare
from Atlanta

HISTORIC CITIES AND
COUNTRYSIDE OF FRANCE
September 14 to 26,1995
Paris • TGV Bullet Train to
St.-Remy for a five-night
stay in Provence • Cannes
From $3,524, including
•A round-trip international
airfare from Atlanta
mmm
Reserve by March 7, 1995,
and receive the Camnrgue tour ($125
value) free.

Travel Programs Are Operated By
7711 Bonhomme Avenue
St. Louis, MO 63105-1961
1-800-825-2900

Brochures will b e available
a p p r o x i m a t e l y six m o n t h s
before departure.

For r e s e r v a t i o n s or free travel
b r o c h u r e s , contact:
Georgia Tech A l u m n i Association
Alumni/Faculty House
A t l a n t a , G A 30332-0175
o r call (404) 894-9278

All prices are per person,
double occupancy,
and subject to change.

In fact, we wouldn't have it any other way.
Were the Lockheed Georgia Employees' Federal
Credit Union. And now that all Georgia Tech
alumni are eligible for membership, we invite you
to join us.
With assets totaling a quarter billion dollars
and more than 50,000 members, the Lockheed
Georgia Employees' Federal Credit Union offers
the strength, security and reliability of a wellestablished financial institution.
Members can count on convenient personal
services including interest-earning checking
accounts; auto leasing; financial planning; low-cost
home and auto loans; "Phone-a-Loan" service
plus same-day approval; low-interest Visa cards;

direct deposit; and low-cost insurance policies.
Better rates. Convenient Banking. Extensive
services and the comfort of knowing your money
is secure. It's all waiting for you at the Lockheed
Georgia Employees' Federal Credit Union. Come
join us. Once you get to know us, you'll love us
for, welL.probably still for our money.
For more information on memberships, call
us at 404-421-2596 or 1-800-541-8921. Or write to
Lockheed Georgia Employees' Federal Credit Union,
P.O. Box 1188, Marietta, GA 30061.

LOCKHEED
GA Employees' Federal Credit Union

NCUA
Federally insured by NCUA,

t = I EQUAL HOUSING LENDER.

A

man .\]M.\ woman are comfortably sealed in lion! of their
LTV set. One says, "When
you consider television's awesome
power to educate, aren't you than
fnl ii doesn't?"
rhe cartoon still draws smiling
agreement nearly 30 years after ii first
appeared in The New Yorker.
By some measures, television has never
achieved its full potential. Hut that may
change—anil change soon—as information
technologies coalesce. The result could He
a "super appliance" that combines the functions of television, telephone, computer,
VCR—even this magazine. Hut what sets
this new device apart is the dimension of
interactivity- the ability to communicate
and make decisions in an electronic venue,
without thi' constraints of physical space or
even time, interactivity changes television
from a passive device to an active one,
opening up myriad new ways of delivering
services, conducting business, entertaining
ourselves and establishing relationships
with other pe< tple,
interactive television (ITV) is inevitable,
in truth, it is already here, in the form of

Interactive technology will re-iij
ways of communicating or just
24
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vent TV, but will it offer better
more of the same old thing?
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t I I R( >M. Its evolution into a real time.
everyday "necessity" is gaining m o m e n t u m .
driven by a powerful force. The force isn't
Philips Electronics or Sony, it's not Time
Warner or even ihM or Apple.
It's . . . the Super Mario Brothers.
"Market tests have shown that video
games, d o w n l o a d e d through cable television, may actually drive the whole interactive industry scene." says Patrick

o'l leffernan, director of foundation rela
tions and an adjunct professor of international affairs at Georgia Tech.
If you think that's stretching things a bit,
consider this: hast year for the first lime,
more money was spent on video g a m e s —
about $6.5 billion—than was spent on movCaesar's World of
Boxing is one of the
interactive games
designed to run on
Philips Electronics'
interactive player.

The ABC's of Talk

S

ocieties have always b e e n s h a p e d
more by the nature of the media by
w h i c h m e n communicate than b y the
content of the communication. The
alphabet, for instance, is a technology
that is absorbed b y the very y o u n g
child in a completely unconscious manner, by osmosis so to speak. Words a n d
the m e a n i n g of w o r d s predispose the
child to think a n d act automatically in
certain ways. The alphabet and print
technology fostered a n d e n c o u r a g e d a
fragmenting process, a process of
specializism a n d detachment. Electric
technology fosters a n d encourages
unification and involvement. It is
impossible to understand social a n d
cultural changes without a k n o w l e d g e
of the workings of media.
—Marshall McLnhan
and
Quentin Fiore,
The Medium Is the Massage, 1967

les, according to ()'l leffernan.
But games are only the beginning. Other
applicaiions ideally suited for interactive TV
include:
• VIDEOPHONE. With a telephone .nu\
TV in one unit, you could see the person
you're talking to on the screen. There
would be some soil of black-out button for
those occasions when a little Interactivity is
too much.
• MOVIES. At first, video offerings are
likely to mirror current cable-TV s< hedules.
Eventually you could make selects MIS from
huge video libraries, to watch w henever
you want.
• E-MAIL. Instantaneous message delivery could revive the old-fashioned art of
letter-writing.
• HOME SHOPPING. Browse through a
virtual mall, select your weekly groceries or
flip through a video catalog. You could
then press a few buttons to get more information about an item, or to place an order—24 hours a day.
• MUSIC. In a manner similar to videoiiii demand, you could review the Rolling
Stones newest release or pick u p s o m e of
Marvin Cave's greatest hits.
• MONEY. You could keep track ol your
bank balance, submit loan applications, pay
bills, even buy and sell stocks.
• EDUCATION. Take college courses at
home, learn how to wallpaper or improve
your child's math skills. Interactivity makes
it possible to measure your progress by
asking questions and taking tests.
The impediments to interactive television
are rapidly hilling.
Digital processing—the ability to translate any form of data into the l's and O's of
computer language—has provided the common ground for the convergence of information technologies. Deployment of fiberOptic trunk lines, ami data-compression

If you build it, they will comethey pay for it? And what do th<
26
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Patrick OTIeffernan, director of foundation relations at Georgia Tech, reports that the video-game
industry lias surpassed the movie industry in sales, and may drive the deployment of interactive TV.

techniques applied to the existing copper
telephone network accommodate the huge
two-way llow of data IT'V requires.
In addition, changes in law and technology ,ne tempering the once-bitter rivalry
between cable and telephone companies.
both can now deliver digitized voice, video,
text and graphics. Telephone companies
can prov ide TV programming and cable
companies may oiler telephone service.
Recent acquisitions and partnerships—such
as Cox Cable's joint venture with Southwestern bell—are making the distinctions
between the two industries irrelevant.
But ITV still faces its biggest obstacle.
If you build it, they will come.
Or will they?

T

he first test of interactive TV, in Columbus, Ohio, in the 70s, was a Hop.
Primitive by today's technology, the

experiment was essentially a polling device
for cable subscribers. Additional tests of
increasing sophistication have occurred in
various locations since then with mixed
results.
Currently there are about a half-do/en
major [TV experiments underway in the
U.S. One is in Castro Valley, Calif.,'an upscale San Francisco suburb of 13,000 where
Viacom has offered interactive service.
George Leland Albert, who earned a
master's in industrial engineering at Georgia
Tech in 1949, is a Castro Valley resident
and former engineer, lie is not impressed.
"We haven't really got into it." he says.
"We are satisfied with the public broadcasting we have." The Viacom system includes
home shopping among its services, but
Albert wants to see what he is buying in
person.
"It boils down to a selling job right

Playmaker is a game
device used on the
NTN Interactive
Entertainment Network. With it, dozens
of players in locations all across North
America can compete
against each other in
a variety of games.

-eventually. But how much will
iey want ittodo?
GEORGIA TECH • Interactive Television
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Without the space
restrictions of floppy
disks or even CD's,
interactive programs
can provide breathtaking detail in animation.

now," he says of the ITV test. "And 1 think
they've oversold themselves."
Ik' notes, however, that both of his sons
make extensive use of modems in their
work, and one even telecommutes from his
home.
Albert's perspective could be Interpreted
as evidence of a generational factor in [TV
acceptance, but Robert L, Smith Jr., executive director of the interactive Services Association, disagrees, lie says that older
people may be a little less Inclined toward
the new technology, but interactive TV ran
offer a wide enough range- of services to
appeal to segments of all generations,
"A lot of it will depend on whal applies
dons ;tre available," Smith says, "What matters to people is the services they get. They
don't care about the technology.
"The companies that succeed [in 1'IV]

Survival Formula

N

ew communication and information technologies are subversive;
they can serve as agents of change,
helping firms to make the necessary
adjustments. In a networked business
environment, cooperation among
firms can prove more rewarding than
unbridled competition, and information-sharing more fruitful than information control.
Moreover, with the rapid social,
economic and technology changes
taking place, the most successful businesses will likely be those that use
information technologies to adapt to
their changing environment, rather
than to control situations and events.
—Report from the U.S. Office of
Technology Assessment, 1994

will be the ones thai can fully integrate the
technology with beneficial applications—at
a reasonable cost."
Dr. Jay Bolter, a professor in the School
of Literature, Communications and Culture
at Georgia Tech, agrees.
"Economic issues determine which things
get offered to users," says bolter. "From
my point of view, I want Internet access in
my home. I don't really care about the
shopping."
"It's that classic chicken-and-egg ease
where you need to have interesting services
to attract people, while on the other hand,
how do you finance those service-, before
you have a customer base?"

M

etro Atlanta could get its first taste
ol ITV next year. BellSouth is
awaiting FCC approval lor an
18-month test slated for suburban
Chamblee. The company plans to offer 300
specialty channels and 60 conventional
cable TV channels to any of the town's
12,000 residents who choose to subscribe,
Participants in the test would be able to
use their TV sets to order merchandise from
video catalogs, manage bills and bank accounts, select and watch movies at will,
enroll in continuing-educalion courses and
lake multiple-choice tests, and play video
games.
Responses will be selected from an onscreen menu using a special remote-control
device. PCs may also be connected to the
network lor more sophisticated services
such as electronic mail and teleconferencing.
Chamblee resident William Garvin Jr., IM
'58, doubts that he will subscribe to the
interactive service. "I know it is tin.- future,
but l don't think I would have much use for
it. My TV use is somewhat limited." lie says.
On tlte Hip side, another alumnus in

<

ITV is in its chicken-egg mode. 1
customer interest which awaits
28
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Interactive Adventure
You won't watch a movie; you'll be in the movie.

M

embers of the nefarious crime
syndicate The Outfit have committed another armed robbery. Your
assignment is to apprehend the criminals by
any means at your disposal. It's not going
to be easy, but under your command is the
ultra-high-tech, secret police vehicle called
Viper, which combines the ingenuity of a
James Bond sports car with the the firepower of the Atlantic Fleet.
Set for release this fall, Viper is an interactive. CD-ROM-based computer version of
the network television program of the same
name. As such, it may be a fitting metaphor
for the ongoing convergence of TV and
interactive communications technology.
"Instead of just watching the show, you'll
be in the show," says Todd Appleton, a
1992 Georgia Tech electrical engineering
graduate and lead programmer for the
Viper project. "You can operate Viper, and
choose certain courses of action which will
affect the plot."
Appleton works for CyberFlix, a Knoxville, Tenn.-based company whose list of
titles includes Lunicus and Jump Raven. But
don't call them games. The company prefers "interactive adventures" or better still,
"movies."
"These are different from games in that
they have story lines and characters you
can talk to," Appleton explains.
The distinction is not simply semantics.
CyberFlix recently signed a three-year distribution deal with Paramount Interactive, the
multimedia arm of Paramount Communications.
From a programmer's point of view,
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interactive media offers its own unique
creative opportunities.
"Everyone is involved in every stage of
development," says Appleton, including
writers, artists, musicians and engineers.
The work is necessarily complex because
"you have to make sure the people who
use it won't lose interest in it."
Speed—the lag between the time you
push a button and something happens on
screen—is the toughest obstacle, Appleton
says. He writes with the proprietary Dream
Factory multimedia software, which produces the fastest programs in the business,
he says.
"Sometimes you are limited by the hardware you are writing for," he adds. "The
beauty of CD-ROM is that you can get so
much more on one than on a floppy disk."
But the best part of his job, Appleton
says, is "thinking of wild and crazy things—
and then doing them."
—Gary Goettling

Alumnus Todd
Appleton helped
develop Viper
(left), an "interactive adventure"
marketed by a
Knoxville, Tenn.based company.
"The best part is
thinjtingofwild
and crazy things—
then doing them."

Further implementation awaits
> future implementation...
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Chamblee who those anonymity expressed
enthusiasm. "I'd be willing to try It," she
says. "1 think it would be something new
and different and exciting."
The consumer's cost for the service will
play a huge role in Its success. And while
no lees have been set, it brings up the
larger issue of how interactive TV will pay
for itself.
in a 1993 New York Times CBS national
poll, 45 percent of respondents said they
would be willing to spend at least Sit) a
month for interactive TV capabilities. That's

'
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This scene from a
program titled
Yoyeur, which runs
on Philips' CD machine, may be taking
the notion of
interactivity a bit far.

not much, but it's something. In Montreal
and London, Videoway Communications
has 300,000 paying interactive households.
These households are paying $7.95 or
$18.95 for access to interactive television
programming, 200 videotex services, and 70
games and movies.
Advertising has supported broadcast TV
for decades, but interactive TV is a different
animal.
"Television, tit Least til the network level,
is a mass media communication device with
mass audiences that buy mass products,"

Privacy Issues
an invasion ofprivacy?
When does smart marketing become

G

eorge Orwell was wrong. It isn't Big
Brother watching you, it's Big Business. "Privacy is basically gone in
this country,"
says Dr. Georgia Persons,
an associate
professor of
public policy
at Tech. Without prior
knowledge or
consent, it's
possible to
put together
"a complete
profile on an
Tech's Georgia Persons: Good
individual that by to privacy in this country.
will tell you
everything you want to know—what kinds
of things they buy, their tastes, recreation
activities, meals at restaurants, how fre-

quently they fly and the hotels they stay at."
Credit-card companies, mail-order
houses, charities and many other groups
routinely collect information about their
customers, and sell it to other marketers.
Some products include with the warranty
registration card a checklist for marking
income range, age, occupation, hobbies,
recreational interests and the like. The
implication is that the warranty isn't valid
unless such personal information is
provided.
While interactive television (ITV) will
offer consumers a dizzying array of services, it also provides the means for keeping an accurate record of those choices.
The paper trail has been replaced with an
electronic trail. In an increasingly segmented and vertical marketplace. l'lV could
be a marketer's dream come true.
On one hand, you might nol care if anyone knows you ordered a medium pizza

The paper trail has been replao
a segmented marketplace, ITV (
30
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O'Heliernan says. But interactive is an individual process, and doesn't really fit well
with mass products."
So what might people buy through interactive TV? Cheesy home-exercise devices?
Jewelry? Groceries?
O'l leffernan sees possibilities for major
purchases, such as an automobile, in

with mushrooms at 8:21 p.m. and watched
Star Trek V beginning at ^. On the other
hand, you might not want the contents of
your e-mail note to Uncle Dave open for
scrutiny, or the details of a credit application.
Consumer information serves a valuable
role in bringing useful, quality products to
market. But some information deserves to
remain private and out of unauthorized
hands.
"I see it as being rather ominous, quite
frankly," says Persons, who believes that
information relayed from home via interactive television "could be used in an abusive
manner." She adds that some sort of regulation might be necessary, but "I don't see us
coming up with regulatory controls that will
work effectively. I think this is a case in

which gathering a large ananiiii iif inf<>rma
lion is critical to the selection process. The
prospective buyer could pick from a variety
i >i cars on the screen, take an interactive test
ride, a virtual-reality road test, and with the
click of a button, have a particular make
and model delivered, "But would you want
to do that with a box of Tide?"
Public policy Professor Georgia Persons
points out that "there's no substitute lor a
stroll through Saks, even if I can't buy anything." •

which the genie is out of the bottle, and
there's no way to put it back."
Privacy only needs to be a concern if the
industry isn't responsible in the way they
manage it, according to Robert L. Smith,
executive director of the Interactive Services
Association. "While certainly not everyone is
unanimous on how they want to handle
information about the activity of consumers
on their systems, the one agreed-to principle is that you let your consumers know
ahead of time what you're going to do, and
then they can decide whether they want
you to do it or not."
Patrick O'Heffernan, director of foundation relations at Georgia Tech, notes that
"there's always a balance between convenience and privacy. People draw that line
in different places. We have not legislatively
drawn that line; constitutionally we haven't
even begun to approach it."
—Gary Goettling

While you are watching interactive TV, it
could also be watching you, and maintaining an electronic
record of all the
information and
choices you make
through the set. One
choice may not be
yours: who is allowed
access to that record,
and under what
circumstances.

ted with an electronic trail In
could be a marketer's dream.
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Interactive Democracy
Interactive television may offer more
opportunities for citizen
participation in government, but that
might be part of the problem.

I
Dr. John J.
Havick of
Tech's School
of Public Policy
questions
whether ITV
would facilitate
democracy,
or bog down
the system
even more.

nteractive television could introduce
"electronic town meetings" in which
citizens could make their feelings
known or vote on an issue with the ease
and speed of tapping a button.
Would that be good for democracy?
Don't bet on it, says Dr. John J. Havick,
an associate professor in the School of Public Policy at Tech.
"I have serious doubts that the American
public would be able to do any better if
they had an interactive communications
system where they could contribute more
to the dialogue and to the policy direction
by voting interactively or other things—
whether it would have any impact except
to confuse the issues even more," he says.
"At a certain point, all this [information]
could bog the system down even more
than it already is."

Havick sees a trend that started about
I960, as television began to influence politics in a profound way. It has evolved to
the point where party conventions are mere
made-for-TV extravaganzas, and political
campaigns themselves are conducted for TV
viewers concentrated in a handful of media
markets.
While interactive media could break up
the influence of those large markets, it
might also make it "much more difficult to
pull the American citizenry together at certain times," Havick says.
"I think the American public is being
manipulated by political television advertising. And that's just a small-scale thing, but
you certainly wouldn't want to expand the
level of manipulation that could come
about with interactive television."
More important factors in this trend are
the sheer volume of information electronic
media provides, and its appetite for instant
processing of that information. Together,
they exert a paralyzing pressure on both
the electorate and politicians. Interactive
media could exacerbate the trend, Havick
believes.
"It is humanly impossible to be up on all
the critical issues facing this country, and
cast an intelligent vote," he says. "There are
just too many issues."
"You have to have a realistic amount of
democracy—one where the public has control, but one with some breathing space to
let the politicians do their job. And this
'instant reaction' aspect is a dangerous path
to follow." —Gary Goettling

Too much information can
lead to decision-gridlock.
32
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GEORGIA TECH BOOKSTORE

[D] T-SHIRTS
1 . THE COTTON EXCHANGE 100% COTTON T-SHIRT.
IMPRINTED ON FRONT AND BACK.
$,M,L,XL-$14.00XXL-$16.00
2 . NU-SPORTSWEAR COTTON T-SHIRT WITH GT
APPLIQUE AND EMBROIDERED "Al
S,M,L, XL-$24.00

[BJ GIFT ITEMS
1 . WALLET WITH G T - $ 1 0 . 0 0
2 . RAMBLIN' WRECK MATCHBOX CAR - $ 8 . 0 0
3 . BUZZ KEY R I N G - $ 5 . 0 0

\C\ SWEAT SHIRTS

4 . WALNUT C L O C K - $ 3 9 . 0 0

1 . CHAMPION REVERSE WEAVE HOODED SWEATSHIRT

5 . A.T. CROSS BALLPOINT PEN WITH

M,L, X L - $ 5 2 . 0 0 X X L - $ 5 4 . 0 0

GOLD G T - $ 2 7 . 0 0

2 . JANSPORT NAVY COTTON SWEATSHIRT WITH
EMBROIDERED LOGOS. M, L, XL - $ 4 3 . 0 0
XXL-$45.00
3 . MV SPORT 100% COMPACTED COTTON
SWEATSHIRT WITH EMBROIDERED
GEORGIA TECH.
M,L, XL-$40.00
XXL-$42.00

\¥\ JUVENILE

[E]BABY

CALL TOLL FREE
1-800448-5458

BB BASKETBALL
GEORGIA TECH BASKETBALL,
REGULATION S I Z E - $ 1 5 . 0 0

f/

l.LAT ONE-PIECE GOLD SUIT-$13.00

1 . THE COTTON EXCHANGE COTTON SHORTS. S, M, L - $ 1 0 . 0 0

2 . KNIT CAP BY PRO MARK-$8.00

2 . MAIT'S CHEERLEADER TWO-PIECE OUTFIT.

3 . LAT ASH GRAY SWEATSUIT. 6M, 12M, 18

$19.00

SMALL S I Z E - $ 1 0 . 0 0
4 . LITTLE KING ONE-PIECE PLAYSUIT. 12M, IE

, 24M- $16.00

5. LAT T-SHIRT AVAILABLE IN WHITE, PINK, OR BLUE.
6M,12M,18M-$7.0O
6. CHESTNUT HILL TWO PIECE OUTFIT WITH SOCKS.

12M,18M,24M-$17.00
7 . STADIUM SPORTS ROMPER DRESS. 6 M , 12M, 18M, 2 4 M

$14.00

SIZE 2 , 3 , 4 , 5 , 6 , 7 - $ 2 6 . 0 0
YOUTH SIZES S, M, L - $ 2 8 . 0 0
3 . CHAMPION ASH GRAY COTTON T-SHIRT. S , M , L, XL - $ 1 2 . 0 0
4 . REPLICA OF BUZZ, THE OFFICIAL MASCOT OF TECH.

7.5 " T A L L - $ 1 2 . 0 0
5 . LITTLE KING BASEBALL SHIRT AND SHORTS.

SIZE 2 , 3 , 4 , 6 , 8 , 1 0 - $ 2 3 . 0 0
6 . THE COTTON EXCHANGE COTTON T-SHIRT. 5, M, L - $ 1 0 . 0 0

3 . THE COTTON EXCHANGE T-SHIRT WITH
GEORGIA TECH IMPRINT, AVAILABLE IN ASH GRAY,
WHITE, NAVY, AND GOLD. 1 0 0 % COTTON.

S,M,L, XL - $ 1 3 . 0 0 XXL - $ 1 4 . 0 0
4 . CHAMPION OLYMPIC T-SHIRT WITH
EMBROIDERED ATLANTA, FLAME DESIGN, AND 1 9 9 6 .

100% COTTON. AA, L, XL- $ 2 3 . 0 0
XXL-$24.00
5 . THE COTTON EXCHANGE T-SHIRT WITH BUZZ
DESIGN ON FRONT AND BACK. 1 0 0 % COTTON.

S,M,L, X L - $ 1 5 . 0 0 X X L - $ 1 6 . 0 0

[G] YOUTH

1 . TOP THREADS ASH GRAY SWEATSHIRT
EMBROIDERED GOLF LOGOS. 90% COTTON.
M,L, X L - $ 4 0 . 0 0
AVAILABLE IN T-SHIRT. M , L , X L - $ 2 2 . 0 0
2 . DIVOTS NAVY, GOLD, WHITE GOLF SHIRT
WITH EMBROIDERED GT. M , L, X L - $ 3 8 . 0 0
r

3 . DIVOTS WHITE GOLF SHIRT WITH NARROW
NAVY AND GOLD STRIPES, EMBROIDERED

GEORGIA TECH. M,L, X L - $ 3 8 . 0 0
4 . GEAR NAVY GOLF SHIRT WITH EMBROIDERED
TECH, Buzz, AND YELLOW JACKETS.

S,M,L, X L - $ 3 8 . 0 0 X X L - $ 4 0 . 0 0
1 . BRANDON NAVY RUFFLE TOP WITH PANTS.
TOP IS EMBROIDERED WITH LOGO; PANTS ARE NOT.

SIZE 4 , 5 , 6 , 7

$22.00

2 . LMI COTTON T-SHIRT M, L, XL - $ 1 0 . 0 0

5. DIVOTS WHITE GOLF SHIRT WITH
EMBROIDERED GEORGIA TECH. 100% COTTON.
M,L, X L - $ 3 3 . 0 0 X X L - $ 3 4 . 0 0

w

JO

6.

6 . BUZZ MASCOT GOLFHEAD COVER BY
TEAM EFFORT-$22.00

3 . MATT'S QUILTED JACKET S, M, L, XL- $ 4 6 . 0 0
7 . SET OF THREE IMPRINTED GOLF BALLS - $ 1 0 . 0 0

4.1AT SWEATSHIRT 2 , 3 , 4 , 5 / 6 - $ 1 2 . 0 0
5. LAT SWEATPANTS 2 , 3 , 4 . 5 / 6 - $ 1 2 . 0 0

-

A.

si,
7

-

XJ

[Aj COVER
].FEIMLESTUDENT (LEFT)
LMI ASH GRAY SWEATSHIRT WITH BUZZ IMPRINT.

50/50. M,L, XL-$24.00
XXL $25.00
2. ME STUDENT lama)
MV SPORT ASH GRAY SWEATSHIRT WITH LARGE
SEAL IMPRINT. 9 0 % COTTON.
M,L, XL-$34.00
XXL $36.00

V

3. FEMALE sworn (RIGHT)
AW SPORT NAVY SWEATSHIRT WITH
PLAID APPLIQUE GT AND EMBROIDERED
GEORGIA TECH. 5 0 / 5 0 .

M,L, XL-$40.00
XXL-$42.00
4. ME STUDENT (fRONT)
1. w

GEAR WHITE SWEATSHIRT WITH NAVY YOKE.

S, M, L, XL - $34.00

2 . Ri
3. B
4 . VI

\T\ SWEAT SHIRTS

5. A
6

1 . GEAR OVERSIZED WHITE SWEATSHIRT WITH NAVY TRIM.

80% COTTON. S,M,L, XL -$37.00

s ^

2 . JANSPORT NAVY ALUMNI SWEATSHIRT. EMBROIDERED
LOGO. 8 0 % COTTON. M , L , X L - $ 3 9 . 0 0

TECH

XXL $40.00
3 . TOP THREADS ASH GRAY SWEATSHIRT WITH
EMBROIDERED LOGO. 90% COTTON.
M, L, XL - $39.00 XXL - $40.00
4 . CHAMPION REVERSE WEAVE ASH GRAY SWEATSHIRT.

M,L, XL-$45.00 XXL-$47.00

M TAGS AND TAG FRAMES

i

GE
RE(

SM

1 . WHITE GT METAL CAR TAG WITH BUZZ - $ 5 . 0 0

7 . GOLD ALUMNI METAL CAR TAG - $ 6 . 0 0

2 . GEORGIA TECH YELLOW JACKETS

8 . WHITE ALUMNI METAL CAR TAG WITH

TAG F R A M E - $ 8 . 0 0

GEORGIA NSTITUTE OF TECHNOLOGY - $ 5 . 0 0

3 . NAVY GT METAL CAR TAG - $ 5 . 0 0

9 . PEWTER CAR TAG F R A M E - $ 2 0 . 0 0

4 . ALUMNI TAG F R A M E - $ 8 . 0 0

1 0 . PEWTER CAR T A G - $ 2 2 . 0 0

5 . WHITE ALUMNI METAL CAR TAG WITH

1 1 . GEORGIA TECH F O O T B A L L - $ 1 5 . 0 0

[N] JACKET

GEORGIA TECH S E A L - $ 5 . 0 0
I
6 . BRASS ALUMNI TAG FRAME - $ 1 0 . 0 0

COPYRIGHT 1994

GEORGIA INSTITUTE OF TECHNOLOGY OFFICE OF PUBUCADONS GT95-H0

\

1 . GEAR FULLY LINED NYLON WATER-RESISTANT JACKET.

S,M,L, XL -$62.00 XXL -$67.00

V

ZZOFF

!-}

Don't even think about another place to stay I p W ; during vour next
visit to Atlanta. Instead, give all those other places the brush and take up
residence at the stylish Atlanta Doubletree Hotel. And enjoy exclusive rates and
amenities just for our Georgia Tech friends. For an un-beelievable $69.00* on
the weekend and $89.00* during the week, you can enjoy superb accommodations in the exclusive Perimeter area of North Atlanta. Savor f ,&S^> innovative
Continental cuisine in our four wwvw

diamond award winning Acacia Restau-

rant, or more casual fare in the Cafe Marmalade, featuring its own award
winning Sunday Brunch and gorgeous lakeside setting. Shape up in the adjacent
80,000 square foot Concourse Athletic Club, or shop at nearby Perimeter Mall.
Just make a beeline ?i|fe* to your phone and give us a call at 404/395-3900
for reservations or information. And tell any of those other places you've been
staying where to get off.

DOUBI^TKEE
HOTEL AT CONCOURSE • ATLANTA
Seven Concourse Parkway
1-285 at Peachtree Dunwoody Road
Atlanta, Georgia 30328

8**222-TREE
Tate is per room per night plus applicable taxes; subject to availability.

Building the Future
Micha Banditti, Tech's new director of Architecture Programs,
believes tomorrow's architects must have a multidimensional view
in their efforts to create a new world environment
By Lisa Crowe

T

he architecture profession has been
slow to respond to contemporary
challenges, but successful architects
must do more than just build fantastic
buildings, according to Micha Bandini,
Georgia Tech's new director of Architecture
Programs.
"The traditional role of architect was as
an object builder, but nowadays architects
are asked not only to build new buildings,
but to consider things that enhance the
whole of the built environment."
Bandini reels off a list of issues engrossing today's practicing architects that includes urbanism, preservation, the space
between buildings, designing for manufacturing, the management of the "whole built
environment," interior design—even the
design of temporary structures.
"The architect as a traditional figure must
reskill him- or herself to a new role in society in a planet of diminishing resources and
all that implies.
"Architects have always designed mugs,
pencils, buildings, cities," she says, pointing
to random objects scattered across her desk
and the view from her office window. "But
sometimes we focus too narrowly. Recently,
especially in the United States, ithere has
been a narrowing of the focus of the profession and an erosion of the skills that we
used to offer, and still should be offering,
to the public."
Since Bandini assumed her position last
January, the architecture college began
restructuring its entire curriculum, emphasizing environmental awareness in all its
coursework.
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"If we do not help our students think in
an ecologically sound way, we are not
working within present environmental constraints. It is not enough to recycle your
cola cans and your newspapers; you have
to think about these constraints when you
design," she stresses. "You should not use
hazardous or endangered materials, you
should not waste materials, and one should
design for a purpose, with grace and the
needs of the users in mind.
"I know that functionality is no longer a
cherished word, but there's an elegant functionalism that we can go back to."

P

art of Bandini's fascination with her
profession stems from her love of
difficult, multi-faceted problems. "I'm
interested in complex issues—that's the
way I enjoy working, and architecture is a
way of making a contribution that deals
with everything—the environment, the
cities, their buildings and their habitants,"
she explains.
Bandini encourages teachers and students to work in teams. "Architects are no
longer the only ones who have all knowledge about the built environment. They
have to learn to be team members."
In an effort to expand the architecture

Since being named director of Architecture Programs last January, Micha Bandini has begun
restructuring the college's curriculum, emphasizing environmental awareness. An Italian, she is
an internationally known educator who came to
Tech from the University of North London, where
she was head of architecture and interior design.

%

Bandini hopes
to help create
a model
development
plan for Atlanta
that could he
used by other
cities. Such
efforts are part
of her longrange strategy
"to help
create what
architectural
education
ought to be in
the 21st
century."

F7

program's emphasis on technology, fabrication and construction, Bandini is reaching
out to involve other disciplines at Tech.
"There's a wealth of information at this
institution," she says. "We are not the only
people who think about design. Engineers
think about design, computer scientists
think about design—there are a lot of
people who are involved with the relationship between the human-made and the
natural environment."
Bandini's father, an Italian film producer
who shared a similar fascination for the
complex, specialized in making films in
difficult places. He once brought home a
book about a house that had been made in
France for an expedition of seven, then
shipped to the Antarctic and remade to
sleep 25. Bandini, age 12, was fascinated,
and started designing plans and elevations
of her own.
She earned her architecture degree from
the University of Rome in 1974, and moved
to Australia to complete a master's in town
and country planning from the University of
Sydney. Then she joined the elite Architectural Association in London, where she codirected a new post-graduate program in
architectural history, theory and criticism.
After 12 years with that school, Bandini
reduced her responsibilities in order to
direct the^Architecture and Interior Design
Department at the University of North
London.

W

lien Bandini was approached about
the Georgia Tech position, she
declined, but Tech's dean of the
College of Architecture, Thomas Galloway,
had plans for the college that were too
compelling to dtsmiss.

"I finally came here because the dean
convinced me to come," she says. "He has
a vision I can share, and a commitment to
create something of international excellence.
"I am here to help create what
architectural education ought to be in the
21st century."
Galloway was determined to hire
Bandini after realizing early in the search
that she was the ideal choice for the job.
"Micha really stood out as just who we
were looking for—someone who could
provide intellectual leadership while looking over the horizon of architectural practice into the future.
"She also has an international perspective that we need. More and more of our
students are practicing in an international
environment, even if they are working in
the United States," concludes Galloway.
Galloway has been impressed with
Bandini's leadership during the first year of
her mission.
"She is charming, but very hard-thinking
and purposeful in moving us in the direction that will enhance the quality of our
program in every way."

F

or Bandini, one of attractions of the
Tech job was the city that surrounds
the school. "I was born in Rome and
have lived in some of the most beautiful
cities in the world, like Sydney, Paris and
London, and I find Atlanta to be an extraordinary place."
Bandini hopes to increase the College of
Architecture's involvement with the community; she is forming a study group to
devise a long-term development plan for
Atlanta that could be used as a model of

"We can become
a model of
sustainable
development—
a place where
information
technology
helps the daily
life for cities
everywhere."

growth for other world cities. The plan is in
its formative stages, but Bandini envisions a
revitalization master plan for midtown
Atlanta as well as some new ideas about
the relationship between the outer suburbs
and the inner-city core.
"I'm suggesting that we think about what
will happen after the Olympics. We need a
vision that will sustain the hopes of this city
after 1996 and there is a role for Tech's
architects in this vision. Midtown needs an
injection of hope that is to become again
one of the symbolic focuses of the city.
There could be wildlife corridors with recreational space and water. Green is not just
a color to look at, but a usable resource
that could connect different development
corridors and parts of the city."

B

andini sees Atlanta as an example of
planned growth that could guide
urban development around the
world. "One of the extraordinary aspects of
Atlanta is that it is such a livable city. Of
course, much of it lies in its very good
transportation network and in its 'city in a
forest' character," Bandini says.

"Yet those aspects have to be developed
and enhanced. Atlanta has the potential to
become a true magnet for the new millennium lifestyle, but we need to plan for it
now. I propose to work on this idea, together with my colleagues at the College of
Architecture, towards a model of development that will enhance Atlanta's present
characteristics and guide its development.
"We can become a model of sustainable
development—a place where information
technology helps the daily life for cities
everywhere," she continues. "Many cities
are emerging in similar climatic zones in
Asia, Australia and South America that have
between three and five million inhabitants.
They will have a reasonably sophisticated
infrastructure and they need a model to
look toward.
"I think this is where Atlanta can actually
make its mark as a world city."
Bandini tends to work 15-hour days, but
she doesn't regret the investment of time
and energy. "There are certain things at
stake that go beyond you or me. I want to
leave the world a better place than it was
when I found it." •

AWAY-FROM-HOME IMPROVEMENT
When we decided to renovate the Atlanta Marriott
the best in casual dining at K.T.'s American Grille. Or
Northwest, we did more than just give it a facelift.
unwind after a meeting at Pitchers, where you will find
We've created a hrand new hotel with a standard of
an extensive selection of beers from around the world.
luxury beyond compare.
Whether you meet for the day or stay for a week,
From the cool green marble of the
the new Atlanta Marriott Northwest is
ATLANTA
front desk to the simple elegance of our
everything your hotel should be. For
new Concierge Level, every detail was
more information, or reservations, call
designed with our guests in mind. Enjoy
800-393-7927 today.

Harriott
NORTHWEST

200 Interstate North Parkway • Atlanta, GA 30339 • (404) 952-7900

Special Georgia Tech rates available.

EduTech
Georgia Tech is tailoring
technology to the classroom.
By Mark Hodges
Photography by Stanley Leary

chemistry student takes a water
sample from a large aquarium and
learns the basics of environmental chemistry. Across campus, an architectural-design student views a drawing
of a courthouse on a computer screen,
and scans an index of projects dealing
with security problems. In an aerospace
engineering class, students watch flybys
and animation in a multimedia module to
grasp theoretical principles of vibration.
A teacher gives detailed instruction—via
tailored computer programs—to an
excited student.
These examples of innovative educational technology spring from the
EduTech Institute, a Georgia Tech initiative to improve learning effectiveness in
technical education. Since its founding in
1993, EduTech has awarded seed funding
to 16 faculty research projects. Most of
these studies make use of multimedia,
computer networking and simulation
technologies.

E

duTech was originally defined as an
effort to bring technology into the
classroom," explains Janet Kolodner,
the institute's director and a professor of
computing and cognitive science at Georgia
Tech. "But in thinking about what that
means, we discovered that we needed to
step back and take a broader view."
This "broader view" requires insight into
how effective learning takes place and a
deeper understanding about the learning
skills required by college graduates.
"You've got to look at what our students
need to learn," Kolodner says,
"what are the best environments for
doing that, and what are the kinds
of tools that facilitate that learning."
Cognitive-science studies suggest
that the traditional classroom learning environment is far from optimal. According to Kolodner, most
college-level technical education
programs still stress analytical
thinking about theoretical concepts. While
Archie, a computer
theory and analysis have unquestioned
aid for teaching
value, cognitive scientists believe that better architectural design,
learning takes place when knowledge is
gives students in
presented through concrete examples, or
design labs access to
problems in settings where students do a
a "smart" library of
great deal of collaborative work. In this
actual architectural
context, Kolodner says, theoretical prinprojects. With this
ciples can be more easily digested because
multimedia tool,
students are able to construct their own
arclutects-in-training
concepts. "Students learn best when you
can browse through
put them in an environment where they
cases and gain
can explore the effects of their decisions.
insights about the
They're able to try out different ways of
problems common to
doing things."
different designs.
Innovations of this kind, she says, encourage a shift in the role of the teacher
from dispenser of knowledge to "facilitator,
tour guide or coach."
Kolodner compares this style of learning
to what young children do when they play
with blocks. "They're experimenting, trying
out hypotheses they're coming up with
along the way," she says. "Thati. a natural
environment for kids, and we're not always
doing enough of that at the post-secondary
level. One of the things I keep saying is:
Why should kids be the only ones who get
to play? There's a real need for play—a real
need for explaining the concepts that one is
trying to learn, and trying them out in different kinds of situations and seeing how
they behave."
I
While cognitive science stresses how .
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students learn best, EduTech faculty are
turning to Tech alumni in the business
world for insight into what students need to
learn.
"They're telling us that our students
know a lot of facts and have a lot of technical skills, but they would like it if the students could do a better job of working
together," Kolodner says. "They're telling us
they would really like it if students had an
appreciation, if not a knowledge, of how to
work with people from other disciplines."
Kolodner adds that these alumni employers want to hire college graduates
who are more versatile learners. One
reason for the importance of this
skill is that assignments continue to
change, even in a well-defined job.
Many of the technical facts and skills
that students learn in college become obsolete in five years.
"They [employers] really need students who have skills for lifelong
learning," Kolodner says. "They need students who know how to acquire new
knowledge as they go along in the job."

H

ow and what to learn have defined
EduTech's funding priorities. The
first wave of projects supported by
EduTech is clustered into five areas. Four of
the nine funded studies promote innovations in design education. Such a focus is
natural, given Georgia Tech's emphasis on
engineering. These technologies are ideal
vehicles for introducing project-based learning into the classroom, according to Kolodner. Students can work as designers,
learning from mistakes, without damaging
consequences.
"We can't have students going out and
building bridges and seeing if they fall or
not," she explains. "But we can provide
simulation environments."
One project focuses on the development
of a computer aid for teaching architectural
design. The Macintosh-based system, which

Janet Kolodner, professor of computing and
cognitive science, and director of the EduTech
Institute, believes planners now must "take a
broader view" that demands insight into how
effective learning takes place and a deeper understanding of the learning skills required by college
graduates. "You've got to look at what our students need to learn, [and] what are the best environments for doing that."
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has been named Archie, gives students in
design labs access to a "smart" library of
actual architectural projects. With this multimedia tool, architects-in-training can
browse through a series of cases and gain
insights about the problems common to
different designs.

"The idea is that
students should
blend together
knowledge they've
gotten from many
sources," says Mark
Guzdial, an investigator with EduTech.
"We're creating
a structure that
can point to lots of
information and
make sense of it in a
collaborative
environment."

T

he first version of Archie includes
many courthouses and libraries,
says Craig Zimring, an associate professor in the College of Architecture and
one of the project's principal investigators.
One way students can use the system is to
locate cases that deal with problems their
designs must address.
For instance, they can ask Archie to call
up all designs that deal with conflicting
values of courtroom security and ease of
public access. Another way to tap the
system's resources would be to ask for
examples of a certain kind of building or
building component, and see what difficulties other architects have encountered.
Archie embodies case-based reasoning, a

model of learning that Kolodner helped
pioneer.
"Students can browse through the system
when they're starting on a project." says
Zimring. "If they're stuck on a problem,
they can go to the system. Archie gives a
sense of the issues involved in a design
project."
Another project involves the creation of a
virtual-reality environment where students
can produce electronic visualizations of
their architectural-design projects. Unlike
conventional computer-graphics representations, this one allows several people to put
on helmets with head-mounted displays
and simultaneously "tour" the virtual design. In this way, a student can do a walkthrough of the project with a professor and
receive an on-the-spot critique. Another
feature allows visitors to leave voice messages with comments at different "locations"
inside the design visualization.
Larry Hodges of the College of Computing and Anatoliusz Lesniewski of the College of Architecture are collaborating on the

Science Phobias
EduTech has the potential to help students overcome their reluctance to pursue science careers

A

n intriguing aspect of EduTech research is
developing technologies that counter science
L phobias. Janet kolodner. director of EduTech,
says that many Georgia Tech students fear silence.
"One of the reasons is that we tend to teach
science very abstractly," she says. Many times, fears
can be assuaged, she believes, by structuring the
scientific curriculum SO thai Students can easily see
its everyday relet ance.
An example is an analytical chemistry class for
juniors and seniors organized around the living
system In a 300-gallon aquarium. The aim of the
course, taught by Professor Kenneth Hughes, was to
maintain fish and plants in a stable ecosystem.
Students monitored the aquarium lour days a week,
using a variety of traditional wet chemistry tech
niques to measure levels of ammonia, nitrate and
phosphates.
"This curriculum Incorporated analysis of natural
samples with both classical and instrumental methods while providing a continual feeling of discovery
lor each student." Hughes notes.
Hughes' colleague, Professor Kenneth Busch,
adds that the format of the course gave students tin
unusual sense of responsibility for doing their work
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well. "It sounds almost hokey," Busch says, "but
you'd be amazed tit how much this affects their lab
results. They know their work litis tin Impact. Otherwise they kill the fish."
With an EduTech grant, Busch and Hughes are
using the aquarium as the focal point of an environmental chemistry course for freshman-level students. A fluorescence microscope is used for visualizing and studying enzyme activity in microorganisms of importance to ecosystem health. The grant
also litis allowed them to purchase test kits for use
in field-sampling activities.
Hughes and busch hope to expose incoming
students to the excitement of science before negative Impressions set in. They also want to dispel tiny
notion students might have that "research professors
care more about their research programs than their
teaching assignments," Hughes says.
"The elimination of this perception is a major
goal in our teaching program," he adds. "The connection between research activity and classroom
lectures is being made by developing laboratory
experiments that mirror research projects currently
being conducted by several research groups on

campus." —Mark Hodges

project. Their virtual environment was first
used in a design lab during the fall term of
1993. Hodges says that he and Lesniewski
are also working jointly with the Atlanta
architectural firm of Lord, Aeck and Sargent
to develop a virtual environment for a conceptual design. Hodges expects the system
to help the firm's architects in designing
Georgia Tech's second manufacturing
building.
In a third design-education project, an
interdisciplinary team of cognitive scientists and engineers is
building an interactive computing environment that helps
students learn engineeringdesign skills. The project director, Assistant Professor Ashok
Goel of the College of Computing, says that this environment
will be consistent with cognitive models of how people
solve problems and how they
acquire problem-solving skills.
"We already have built an autonomous
design system called KRITIK that designs
simple engineering devices and is inspired
by cognitive models of problem solving and
learning," Goel says. The new visualizationbased interface will enable the student to
freely interact with KRITIK's design knowledge and processes.
Goel foresees two main uses for this
system. The first is to give high school
students a "sense of excitement" about
engineering, and encourage more of them
to choose this profession as a career. He
also believes that students in introductory
engineering design classes at Tech could
benefit from the tool.
A fourth project aims to help engineers
digest the fundamentals of proper software
design.
"Our basic tenet is that students don't
just learn a repertoire of skills or tools,"
says Colin Potts, an associate professor of
computer science.
Potts and several colleagues in the College of Computing are developing an "institutional memory" that will give students a
library of cases to use in completing software-design projects. This computerized
library is known as GUIDED, for Graphical
User Interface Design Education.
"Software design is hard to teach because we have abstract, symbolic artifacts,"
Potts explains. "A good place to start is with

EduTech has supported development
of a simulation tool
that allows architectural students to
place design objects
in virtual environments. A teacher and
student can use
helmets with headmounted displays to
simultaneously
"tour* projects.

a user interface because that's something
that people touch."
Another focal point for EduTech-funded
projects is educational tools that support
problem- or case-based learning. An
example of this theme is CaMILE, an integrated multimedia support system being
created for new "sustainable-development"
courses at Georgia Tech. The three-course
sequence will help engineering students
learn to consider environmental quality as
an integral element in all engineering-design decisions. In
this way, they can begin to
reconcile the values of environmental quality with those of
technological development and
economic growth.
The course sequence embodies the EduTech approach.
In the first class, students receive an introduction to the
key issues involved in sustainable technology, with emphasis
placed on the multidisciplinary nature of
the problem. The second course exposes
them to case studies in wide-ranging areas
of sustainability. In the final class, groups of
students form multidisciplinary teams and
complete projects exhibiting sustainable
development.
"The idea is that students should blend
together knowledge they've gotten from
many sources," says Mark Guzdial, an assistant professor of computer science and coprincipal investigator in this EduTech
project. "We're creating a structure that can
point to lots of information and make sense
of it in a collaborative environment."

T

his system includes a hypertextual
space in which students and faculty
can enter responses to common problems or topics. The linkages among these
responses are depicted in such a way that
one can follow either the structure of the
argument or the evolution of a design
project. The system reinforces the need for
a multidisciplinary perspective through a
tool that presents viewpoints on common
issues side-by-side in a graphically oriented
format. In this way, the attitudes of different
disciplines receive equal standing, and students can easily see the broad range of
thinking that any single topic has aroused.
Guzdial's system also features what he
calls a "media base," in which digitized
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photographs, video, data tables and technical papers can be stored for quick retrieval.
In a second simulation-oriented project,
a Georgia Tech aerospace engineering professor is developing multimedia courseware
for a class in basic vibration. Assistant Professor Kurt C. Gramoll is well on the way to
completing five or six modules with animated visualizations of key concepts. These
modules can be used to complement any
textbook, he says.
Three of these modules are complete
and available for students to use on a computer server in the School of Aerospace Engineering. The courseware
will soon be copied onto compact
disks and distributed as a test case
in one of the School of Aerospace
Engineering's vibration classes.
Students are enthusiastic.
"They're wowed by it; they think
it's great," Gramoll says.

I

n another project, Professor J.
Aaron Bertrand is creating an interactive
computer tool designed to help students
visualize the basic concepts of introductory
chemistry. He is compiling individual exercises and tutorials that depict important
chemical processes in graphical form.
"Students have a number of things [in
this course] that are hard to visualize, structural and mathematical," says Bertrand.
With the computer tool "they can pull up
the structures and look at them from different viewpoints. It's a hands-on learning
experience: Active learners trying things
and seeing the effect instead of being told
what the effect is."
Bertrand is basing this tool on software
that he developed for optional use in a
junior-level inorganic chemistry course. The
experience was favorable enough that
Bertrand decided to adapt the approach to
the needs of freshmen. Eventually, Bertrand
hopes to create an "electronic textbook" for
this course.
Another EduTech theme is development
of "foundation" courses in engineering.
"Instead of having a chemistry course
here, a math course there, maybe we'll
want to put together a curriculum in which
we've got those classes integrated with
each other, and students can learn them in
the context of some engineering project,"
Kolodner explains. "I personally think1 the
marriage of science and engineering that
44
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Computer networking has permitted
educators to go from
virtual environment
to a virtual classroom. A program
called CaMILE (Collaborative and Multimedia Interactive
Leartning Environment) allows students in different
locations to use the
resources of the
information superhighway to collaborate and discuss
issues.

would happen through this kind of endeavor would be a really important thing
for our scientists and engineers."
In that vein, "precision learning" techniques have been incorporated into Tech's
electricity and magnetism course in physics.
It is a project addressing a national problem: the relatively high level of engineering
students who don't get a grade of C or
above in introductory physics.
Jack Marr, a professor of psychology,
says that the Georgia Tech precision learning project identifies skills that need greater
development—"certain mathematical
skills, intuitive notions of physical
principles, concepts about units in
physics, and dealing with simple
problems rapidly."
Learning materials for these skills
are now on computer disks and
available to introductory physics
students.
"We've shown that these
materials significantly improve the number
of students getting through the course," he
adds. "In some classes, there's been a 40
percent reduction in the number of D's and
F's."

E

duTech is supporting an effort to
develop interactive simulations of the
calculus problems that introductory
physics students find hardest. The goal of
researchers is to create animations that
improve students' conceptual understanding. An equally important feature is the
reinforcement of these equations.
Of course, a program as ambitious as
EduTech requires many resources, so fundraising is a major priority. A large foundation grant has gotten EduTech off to a good
start, Kolodner says, but other support must
come if the institute is to reach its goals.
With success, EduTech can help change the
way science and engineering are learned,
both at Georgia Tech and at other other
technological universities. •
This article is excerpted from Research Horizons, a
publication of the Georgia Tech Research Institute.

Kurt Gramoll, center, assistant professor in aerospace engineering, and students Kurt Slater, left,
and Imran Yusuf work with multimedia
courseware being developed for a class in basic
vibration. The modules feamre animated visualizations that can complement any textbook.
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The Official Georgia Tech
Alumni Signet Ring

Available in either
solid 10K or 14K gold,
in both men's
and women's
styles.
Featuring a richly detailed
re-creation of the
University Seal, crafted in
striking
bas-relief
Your name is engraved
inside the band
in elegant
script.
Convenient
interest-free
monthly
installment
plan
available.
Earliest reservations will be
assured delivery
before
Christmas.
Please allow 6 to 8 weeks
for delivery

Above illustration enlarged. 14K rings pictured; 10K rings are identical in appearance.

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 4 p.m. (Central Time).
Telephone toll-free 1 - 8 0 0 - 5 2 3 - 0 1 2 4 and request Operator 245SX.

Personal Reservation
Operator No. 245SX

Mail Orders to:
GEORGIA TECH ALUMNI ASSOCIATION

I prefer to pay as follows:
•

ENCLOSED IS MY INITIAL INSTALLMENT of $25 00 for each
women's 10K gold ring, $32.50 for each men's 10K gold ring,
$29.50 for each women's 14K 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 installments.** (Please include shipping and handling
charge of $7.50 per ring with initial installment. On shipments to
Minnesota, please add 6.5% state sales tax; on shipments to
Tennessee, add applicable sales tax on your total order.)

•

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

•

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

P.O. Box 18430
Memphis, TN 38181-0430
Please accept my order for the following Official Georgia Tech Alumni Signet Ring(s
Qty.
Women's 10K Gold Signet Ring (GET-SRL10) @ $250* ea. Ring size(s)
Men's 10K Gold Signet Ring (GET-SRM10) @ $325* ea.

Ring size(s)

Women's 14K Gold Signet Ring (GET-SRL14) @ $295* ea. Ring size(s)
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 Minnesota, add
6.5% state sales tax; on shipments to Tennessee, add applicable sales tax on your total order.

Purchaser's Name

Form

Credit Card Information:
Full Account Number:

Street Address
City
Daytime Phone (

. State.

Zip

Expiration Date:

).

If "ship to" address is different from above, please attach correct address to order form.
PLEASE PROVIDE YOUR DESIRED PERSONALIZED INSCRIPTION TO APPEAR INSIDE THE GOLD
BAND. (NOTE THAT THE INSCRIPTION MUST BE LIMITED TO NO MORE THAN 20 TOTAL
CHARACTERS INCLUDING SPACES.) PLEASE PRINT CLEARLY. INSCRIPTION TO READ:

"All 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 due immediately at the election of the ring distributor, Wayneco Enterprises.
RING SIZER INSTRUCTIONS
5. Read finger size on scale.
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.

B

c

Signature

Mo.

Yr.
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An AppleObiee's) A Day
By Lisa Crowe
• Wy the time Tom E.
• ^ D u P r e e Jr. was a
J L ^ T e c h sophomore,
he had decided that he
would run a publicly
owned company. He
didn't know what he
wanted to make or sell,
but he knew that he
wanted to operate at the
top.
"A public company is
the pinnacle of capitalism," says DuPree, now
chairman and chief
executive officer of the
Madison, Ga.-based
Apple South Inc. "That's
America: that's how
America was built. I
thought I might as well
shoot for the stars."
Twenty-two years later,
DuPree is right where he
wanted to be. His publicly owned restaurant
business reported sales
last year of $163-6 million
and was rated by Forbes
magazine as the seventhbest small company in the
world. Apple South operates 109 Applebee's
Neighborhood Grill & Bar
Restaurants, and is the
largest shareholder of its
franchiser. Applebee's International. The company
also owns 10 Hardees restaurants and 9 Gianni's
Little Italy Restaurants.
It was by no means an
easy glide to the top for
DuPree. The 1974 industrial management major

was a reluctant student
at best.
"I flunked out twice,
and had to make dean'slist-level grades for the
last year-and-a-half to
graduate," he says. "I was
in good academic standing my first quarter and
my last quarter, and that
was it."
When DuPree bought
his first Burger King franchise in 1979, shortly after
earning a master's degree
in public accounting, he
knew little about the
restaurant business.
"I just tried to build it a
brick at a time," he says.
"Most people are too tentative. We are told no, no,
no so many times in our
lives, it's hard to step up
and say, 'I'm going to
stand out on this skinny
little rotten limb and go
for it, and see if it's going
to work."
DuPree credits his
mother, a divorced parent
of four, with giving him a
sterling example of
courage.
"I saw my mother
teach school, raise four
children, and go back to
school to get her PhD—
all at the same time," says
DuPree. "I always figured
that if she can do that,
what's my excuse?"
DuPree's first Burger
King was followed by five
more, and in 1986, when
he started buying
Applebees restaurants,
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DuPree: Building a successful business "a brick at a time."
Apple South began growing at a breakneck rate.
The company's very success has been one of
DuPree's toughest obstacles.
"The biggest challenge
for our company, and
what gives it poignancy,
is our rate of growth," he
says. "Our compound annual growth rate has been
around 50 percent a year
for the past 15 years.
"When you're on that
kind of growth curve, it's
hard to maintain the
focus of management, the
intensity and the desire to

continue to excel at a
high level."
Although the issue of
"finding good help" is
high on the problem list
for many service companies, DuPree says it's an
obstacle that can be successfully negotiated.
"Most will tell you the
biggest problem is labor.
But if you take care of
your employees, realize
that turnover is a fact of
life and plan accordingly,
it can be a managed
issue."
In his spare time,
DuPree has become a

GEORGIA TECH • Pacetters: DuPree
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Some People AreJust Betters
CreatingThe Future Than Others.

•

Technology Park/Atlanta, Inc., earned its wings by daring to
envision corporate environments that would lead business in bold
new directions.
Over two decades ago, we pioneered the idea by developing
Technology Park/Atlanta. Now history is repeating itself. At Johns
Creek, a masterful blending of new horizons for high-tech and industry. And Lenox Park, Buckhead's urban oasis for working and living.
To see why companies like Scientific-Atlanta, Georgia-Pacific,
CIBA Vision, AT&T and GE call our office parks home, call 246-6000.
And talk about tomorrow with the people who see beyond it.
Some People Just Think About The Future. We Create It.

TECHNOLOGY PARKMTWNT4 INC
JOHNS CREEK • TECHNOLOGY PARK/ATLANTA • LENOX PARK

PdCPSPttPYS

benefactor for the Morgan
County public schools,
the system that is educating his nine-year-old son.
Through the DuPree
Foundation, he has
donated everything from
computer equipment to
science centers to continuing-education scholarships for teachers. He
also offers a free college
education at Georgia

"Next to
churches and
families, schools
are the most
important
mstitutions in
our society."
Tech to any Morgan
County child who has
attended high school for
four years, and is
accepted by the Institute.

DuPree's commitment
to education doesn't stop
there. He has recently
pledged $5 million to establish the DuPree Center
for Entrepreneurship and
New Venture Development at Georgia Tech.
The center will focus on
research, education, community service and economic development. It
will support a master's-

level focus in entrepreneurship,, and also offer
non-degree executiveeducation programs.
"Next to churches and
families, schools are the
most important institutions in our society. It's
where we get so much of
our view of life, and
where we figure out what
we think is important,"
DuPree says. •
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Foods Co., a dairy and

The Family Brand
By Lisa Crowe
^ f ^ ha lies Scott "Scottie"
•
Mayfield Jr. likes to
^ ^ t a l k about the old
days at Mayfield Dairy,
back when his grandfather—i'. B. Mayfield—was
milking 45 Jersey cows
on the family farm near
Athens. Tenn. The milk
was cooled in spring
water and delivered to
neighbors in a horsedrawn cart.
Things have changed
at the daiiy, and there are
no longer any cows to be
milked at Mayfield Dairy
Farms.
The company buys
milk from 300 independent dairy farmers, and
processes it through its
high-tech milk plant and
its ice cream manufacturing facility. Ice cream,
milk and dairy-related
products are then distributed throughout the
Southeast.

Only one thing remains exactly the same—
there are still Mayfields in
charge.
"It's always been my
life," says Mayfield, a
Georgia Tech alumnus
who is vice president of
sales and marketing for
Mayfield Dairy Farms. "I
started working for the
dairy when I was 11, and
worked there every
summer.
"I always knew I
would work at the
plant—I never thought
about doing anything
else."
Mayfield took time off
to attend Tech, where he
played football and
earned a degree in industrial management in 1973He took his education
back to Tennessee and
started working at the
dairy's ice cream plant.
He soon moved into
sales. When his father
and uncle—T.B.'s sons—
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Tech grad Mayfield: His
dairy has come a long way
from delivery on a horsedrawn cart. But his
company's product remains
"nature's most perfect food."

retired in 1990, Mayfield
and his cousin assumed
leadership positions.
When the older generation retired, Mayfield
Dairy was sold to Dean

specialty-food-processor
conglomerate. But the
Mayfields have remained
the decision makers.
"They [Dean Foods]
have encouraged independence and have
always let us do what we
think is best," says
Mayfield.
Since the merger,
Mayfield has greatly
expanded, increasing its
employees from 600 to
900 and spreading into
new markets. The company reports yearly sales
of around $150 million.
"It's a good business to
be in," Mayfield says.
"The people in the dairy
industry are wonderful,
and as much flak as we
get, I still think milk is
nature's most perfect
food."
One of the biggest
challenges in the industry
today, according to
Mayfield, is a heightened

GEORGIA TECH • Pacetlers: DuPree and Mayfield

49

Pacpspttpn

consumer interest in
nutrition, and the perception of dairy products as
high-fat foods. But
Mayfield thinks the new
nutritional labeling that
posts information in a
standardized manner will
help put dairy products
back in a good light.
"Dairy products are not
high in fat if you look at
food value," Mayfield
said. "When people look
at the labels, they will see
that there are more grams
of fat in a handful of
potato chips than in an
ice cream cone, and ice
cream has some good
food value.

"Also, we have come
out with all kinds of lowfat dairy products to
respond to this concern."
Mayfield is married
and has three children.
The eldest son is at Tech,
majoring in industrial
management. His daughter is attending the
University of Montana,
majoring in art, and his
youngest son is still in
high school. Whether
they will commit to the
family business has yet to
be decided.
. "I didn't encourage
them for a long time,"
says Mayfield. "In fact, I
wanted them to be con-

Mayfield has
found most
employees are
dedicated and
take pride in
their work.

people and convincing
them that we are the
company they should
come to work for and
retire from is one of our
big challenges," Mayfield
says. "But I don't agree
with the opinion that
people don't want to
work. I think people are
dedicated and that they
want to take pride in
what they do. I think
sometimes we management people don't allow
them to excel to their full
abilities." •

vinced they couldn't work
here, so they wouldn't
think they had a gravy
train. But if they have the
talent and commitment,
then I think everybody
would love to have them.
"I'd be proud to have
any of them, but they will
have to earn their wings
like everyone else."
The Mayfields count
on committed employees
throughout the ranks.
"Finding the right

Lisa Crowe is a frequent
contributor to the Georgia
Tech Alumni Magazine.

The Georgia Tech
Center for the Arts
presents the

1994-1995 Season
appearing in the

Robert Ferst Theatre
JUDY COLLINS
Vocalist
DANCEBRAZIL
South American Dance Troupe

October 27, 28 & 29

NEWPORT JAZZ FESTIVAL
Jazz Ensemble

November 5

CHRISTOPHER PARKENI
Classical Guitarist
AWADAGIN PRATT
Classical Pianist |
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THE DANCETECHNOLOGY PROJECT
Partnership with the Atlanta Ballet

April 20, 21 &22

Ail shows begin at 8 PM
"October 16: Two Shows
3 PM Matinee
8 PM Performance

CALL 404 • 894 • 9600
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SUBSCRIBE AND SAVE I
GROUP RATES AVAILABLE

Yellow Jackets don't have to fly far to get back to the hive when
they stay at the Atlanta Renaissance Hotel Downtown.
We're the closest hotel to Tech and we've got special rates for all
Yellow Jackets. $75.00 on Friday or Saturday and $85.00 for
Sunday through Thursday.*
Enjoy spacious rooms, international style and service, La Brioche
restaurant and the Rathskeller, a truly authentic German bierstube.
So whether you're buzzin' in for the game or in Atlanta on
business, the Atlanta Renaissance Hotel Downtown is your choice.
"Rates are per room, per night. Valid thru 12/30/94. Rates subject to availability for special events.

Jk
ATLANTA

K

EENAISSANCE
DOWNTOWN

590 West Peachtree Street, NW Atlanta, GA 30308 (404)881-6000

/I

I

WP

NAFIA and the New Trade Arena
By Dr. John R. Mclntyre

C

hanges in Eastern
Europe, the former
Soviet Union, Asia
and the Middle East have
diverted attention from
the quiet but truly revolutionary transformation in
the economic and social
foundations of the North
American area.
The North American
Free Trade Agreement
(NAFTA), which took effect on Jan. 1 of this year,
is the culmination of a
long history of economic
cooperation between the
United States and Canada,
and between the United
States and Mexico.
This new North American marketplace is generating billions of dollars in
new U.S. exports, and
tens of thousands of new
jobs for Americans.
Thanks to NAFTA, a
strong and sustained flow
of products has been
crossing the border at an
increasing rate—a reality
very distant from the dire
predictions by some of a
"giant sucking sound" of
jobs moving South.
NAFTA is also ensuring
that our neighbor to the
south is stronger.and
more stable, as the recent
Mexican presidential election indicates. Mexico has
indeed made remarkable
progress in economic and
political liberalization,
and U.S. business confi-
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dence clearly reflects that.
Marketplace opportunities
The latest U.S.-Mexico
trade figures tell the story.
The U.S. Department of
Commerce's figures indicate that U.S. exports to
Mexico have increased by
16.4 percent in the first
half of 1994, further
strengthening the trend
toward a trade surplus
with Mexico. In fact, U.S.
exports to Mexico are
growing three times faster
than those to the rest of
the world.
Mexican exports to the
U.S. have also surged by

a healthy 21 percent,
further consolidating the
Mexican economy and its
ability to buy U.S.
products.
Astonishingly, for the
months of May and June,
Mexico overtook Japan as
the second-largest consumer of "Made in the
USA" products, behind
only Canada. In fact, as
several surveys indicate, a
major effort is underway
by U.S. firms large and
small to capitalize on the
new opportunities engendered by the new North
American marketplace.

NAFTA Forum Set
A forum on "NAFTA: Its Evolution and Effects"
has been set for Monday, Nov. 21, at Georgia
Tech. The day-long event will focus on ways in
which U.S. business can optimize the new opportunities in North American trade in the context of the NAFTA agreement. Georgia Tech
President G. Wayne Clough will open the conference. Keynote speaker will be Jeffrey Schott of
the Washington, D.C.-based Institute of International Economics. He is the author of a new
book titled Western Hemisphere Economic Integration. Other speakers include Elena Espinosa
de los Reyes and William Johnston, the trade
commissioners of Mexico and Canada, respectively, and Regina Vargo, the director of the U.S.
^.Chamber of Commerce's Mexico office. Also, Carl
Oelschig, Mexico account officer for First Union
Bank, and George Harper of the Latin American
Division of Steel Hector, Davis, are scheduled to
speak. A reception honoring Atlanta-based counsel generals will followthe program.
For more information or to add names to the
invitation list contact Barbara Rose at (404) 8949185.

M

any industrial sectors
that will be positively
impacted by NAFTA are
now in the process of
developing strategic plans
to respond to expanded
opportunities: energy,
automotive, textiles and
apparel, agriculture, financial services, transportation and telecommunications.
Some examples of
NAFTA's immediate
success stories are worth
noting:
1/ In retailing. Kmart,
J.C. Penney, WalMart,
Price Club and others are
opening stores in Mexico
to sell household
products to Mexican
consumers.
^ In computers and
telecommunications.
Texas Instruments has
been selling three limes
as many computer printers and nine times as
many laptops in Mexico
since NAFTA came into
force.
\/ In the automotive
sector, Chrysler. GM and
Ford have increased their
exports of vehicles from
4,000 for all of 1993 to
24,000 for the first seven
months of 1994.
•* In environmental
technology, several U.S.
firms are already selling
waste-water treatment
plants and the like in
Mexico.

V

T

he evolving features of
the market area under
NAFTA rules can be
quickly summed up using
the analysis of U.S.
Undersecretary of Commerce for International
Trade Jeffrey E. Garten:
^ A general movement away from protectionist (import substitution) policies with a
gradual disappearance
of tariff and non-tariff

barriers.
• A preference for
one another's products
and markets. The three
partners are undoubtedly
each other's best trading
partners. Mexico and
Canada source some 70
percent of their imports
from the United States—
five times the United
State's share of total
world exports.
*/ Extensive co-pro-

duction within North
America. Mexico and '•*
Canada use more U.S.
inputs in co-produced
imports that return to the
United States for final
assembly or sale than
most other U.S. trading
partners.
^ A high degree of
intra-industry and intrafirm trade. This means
that more than 60 percent
of all intra-North AmeriAP P n o i i i l l n n ; Mu

President Bill Clinton signs the North American Trade Agreement on Dec. 8,1993, during a
ceremony at the Mellon Auditorium in Washington, D.C.. Applauding behind the president are,
from left. Vice President Albert Gore, House Minority Leader Bob Michel and House Speaker
Thomas Foley.

can trade takes place in
just nine industries, and
almost half of U.S. trade
with Mexico and Canada
consists of transactions
between firms with some
common ownership.

T

he completion of the
NAFTA agreement and
President Bill Clinton's
promise to extend it to
other countries in the region is fueling Western
Hemisphere economic
integration.
Jeffrey Schott of the
Institute of International
Economics writes in his
study "Western Hemisphere Economic Integration" that an enhanced
regional trade agreement
"would not only add efficiency and prosperity to
Latin America and the
United States, but also
complement the multilateral trading system."
Patrick J. Lucey, former
U.S. ambassador to
Mexico, in a recent Wall
Street Journal editorial
notes that "Too often, it
seems, it is the good
news that goes largely
unreported....[NAFTA] is a
real success story in the
making."
Dr. John R. Mclntyre is
director of the Georgia
Tech Center for International Business Education, a federally funded
center of excellence.
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Chaos "Anti-Control" for Epileptics
"Some epileptics who suffer from intractable seizures face a choice no
one would like to make: a
future of recurring seizures or the surgical removal of the parts of their
brain where the problems
originate.... Now a glimmer of hope has appeared
that might ultimately
make such terrible choices
unnecessary. And it
comes from an unlikely
source: the mathematical
theory that allows researchers to control chaos
in lasers, circuits and oscillating ribbons of
metal."
—Science magazine.

Dr. William Ditto, right, and graduate student Visarath In examine a diagram of brain slice on
one monitor and patterns of chaotic control on another.

By John Toon

A

team of researchers
studying chaos in
L the brain has
found a technique that
may suppress certain
types of epileptic
seizures.
The brain neurons of
rats in chemically induced
seizures fire erratically,
but in one accord—similar to a crowd chanting.
Known technically as
"bursting," the activity can
trigger seizures similar to
human epilepsy.?/
Using control techniques originally developed for chaotic physical
systems, researchers analyzed the chaotic bursting, then applied carefully
chosen electrical signals
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to "nudge" the activity to
its normal condition.
Perhaps most importantly, the researchers enhanced the erratic nature
of the bursting by increasing the level of chaos in
the brain activity—the
inverse of what has been
done in controlling other
chaotic systems.
The higher level of
chaos-created activity that
Dr. William Ditto, assistant professor in the
School of Physics at
Georgia Tech, compares
to "regular crowd noise,"
a less-ordered condition—in comparison to
"chanting" bursts—that
may be.normal for the
kinds of processes carried
out in brain tissue. The

researchers dubbed this
new technique "anticontrol."
"We found that we
could control chaos beautifully, but that may not
be what you want in
controlling an epileptic
focus," Ditto says. "You
may want to make the
neuronal firing more chaotic, much more disordered, as a way to break
up this bursting activity."
Ditto and his colleagues, Dr. Steven J.
Schiff, a neurosurgeon at
the Children's National
Medical Center and the
George Washington University in Washington,
D.C.; and Dr. Mark L.
Spano of Naval Surface
Warfare Center in Silver

Spring, Md., describe their
research in an article published Aug. 25 in the journal Nature.
The techniques could
lead to a new therapy for
severe cases of epilepsy
now treated with brain
surgery.
They also may apply to
other biological systems,
as well as to physical systems such as computer
neural networks.
Insights obtained by the
researchers may provide
new understanding of
how the brain encodes
information.
The research has been
sponsored by the National Institutes of Mental
Health, and by the Office
of Naval Research.

In the nineties, banking isn't about appearances.
It's about performance.

Qvery day, more businesses turn to Bank South. And it's easy to see why. We don't act much like bankers.
Oh, sure, we provide commercial loans, corporate trust and treasury management services. But our relationship
managers aren't limited to "off the rack" solutions. They specialize in custom-tailored financing options as individual
as the needs of your business. Isn't that refreshing? And since our top decision makers are right here in Georgia, you
can expect a quick, informed response every time.
When you're ready for some innovative thinking about your business, call us at 404-529-4202. And see how a
bank that's light on its feet can keep you a step ahead of the competition.
61994 Bank South Corporation. Member FDIC.

^=Bank South
W, CORPORATE BANKING

Research
Hiding Secrets in Synchronized Chaos

G

eorgia Tech researchers have for
the first time synchronized the operation
of two chaotic lasers, a
development that could
open up new practical
applications for optical
chaos, and give detective
and science fiction writers
a new tool for intrigue.
Synchronizing the
operation of two chaotic
lasers creates a new
method for secure optical
communication—using
chaotic patterns to hide
information.
Laser light flickers at
an unpredictable pattern,
explains Dr. Rajarshi Roy,
professor of physics. A
message could be mixed
with the chaos, or electronic noise, generated by

the flickering laser.
"We would transmit
information with chaos as
a background so that anyone intercepting the signal would be unable to
discern the information
embedded in the chaos,"
explains Roy. "You could
make your own code by
generating your own chaos
to hide the signal each
time you transmitted."
If a second laser is synchronized to generate the
same unique chaotic pattern, the receiving laser
system could simply subtract the chaotic portion
of the signal from the
total signal, leaving
behind only the hidden
information. Roy cautions
that much more research
must be done to prove

that such a system would
actually work.
Synchronized electronic systems have already been developed for
secure-communication
applications. Because of
their wider bandwidth
and faster operation,
however, secure optical
systems could transmit a
larger volume of information at higher speed.
Because laser systems
can produce an infinite
variety of chaotic patterns, each transmission
could use a unique chaotic background. Successful synchronization over
great distances may require that the two laser
systems be as identical as
possible, adding an additional level of security.

Scott Thornburg adjusts optical components of two synchronized chaotic laser systems as the
screen displays degree of synchronization.
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Fingerprinting
Chaos

C

haotic systems can
be characterized by
charting their
behavior over time. The
resulting visual representation, known as an
attractor, provides a kind
of "fingerprint" for identifying different forms of
chaos. Additional information about a chaotic
system comes from discovering the number of
unstable directions of the
attractor that influence
the system's activity.
Researchers have thus
far been able to control
only relatively simple
chaotic systems: those
with just one unstable direction. But recent theoretical work suggests that
more complex systems
could also be controlled.
Dr. Rajarshi Roy and
collaborator Zekla Gills
are exploring the limits of
their existing chaos control techniques, attempting to characterize chaotic
systems and understand
which classes of chaos
they can tame. They are
also looking at promising
new control techniques
for chaotic systems of
higher dimensions.
"The aim is to figure
out new techniques that
will be more appropriate
and applicable to the
more complex types of
attractors we have seen in
our laser system." Roy
explains. "For the laser
attractors, we find that the

THE WORLD'S BIGGEST HALLOWEEN PARTY!
Nightly (5 p.m.-11 p.m.)
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LOONEY TUNES, characters, names and all related indicia are trademarks of Warner Bros., a Time Warner Entertainment Company

© 1993 Six Flags Over Georgia

HpKPfivrh

Zelda Gills watches an oscilloscope as it charts the
chaotic behavior of a laser.
ones we can control are
typically around 3-5
dimensions. We would
like to understand how to
develop new algorithms
for experimentally controlling chaotic attractors
of higher dimensions."
The Georgia Tech
researchers have extensively studied the solid
state neodymium-YAG
laser. Their control
scheme, based on periodic small alterations or
"kicks" in a single system
parameter, stabilizes the
laser and can boost its
stable power output by a
factor of 15.
They are also exploring semiconductor lasers
in which chaos manifests
itself in spatial fluctuations—changes in the pattern of light output^
Those fluctuations could
be important for arrays of
microlasers fabricated on
chips.
The researchers are
also beginning to characterize chaos in an erbium-
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doped fiber laser that has
potential applications in
communications.

Swords into
Plowshares
By Lea McLees

T

he end of the Cold
War ushered in a
declining need for
weapons produced by
industrialized states
throughout the world.
Countries once involved
in armament production
are now trying to convert
their weapons-production
plants to practical and
profitable civilian uses.
Few countries have
succeeded in such defense-conversion efforts,
in part because of the
complexity of the process, says Dr. Dan Papp
of Georgia Tech's School
of International Affairs.
Defense conversion

requires not only engineering and technical
knowledge, but national
and international policy
understanding, management and marketing capabilities, and legal expertise, explained research
engineers Larry Corey
and Martha Willis, codirectors of the Office of
International Defense
Conversion. Teams with
these skills must also
have working relationships with decision-makers in defense-production
plants.
The Georgia Tech
Research Institute (GTRI)
is establishing a Center
for International Defense
Conversion (CIDC),
which has all these capabilities. Working with the
School of International
Affairs and the Center for
International Strategy,
Technology and Policy,
CIDC would draw on an
accomplished team of experts both on campus and
throughout Georgia.
The team members'
objective is to convert defense production facilities
to profitable and practical
civilian uses by identifying and evaluating opportunities for conversion,
developing links between
U.S. and foreign companies, providing technical
and business expertise,
and training those involved in conversion.
The office grew out of
efforts in 1991 by Corey
and now-retired re-

searcher George Ewell to
work cooperative!}7 with
Russian engineers. Technical seminars have been
held at Georgia Tech featuring designers of modern Russian phased-array
antennas. Corey and others have made numerous
trips to facilities in Russia.
"We have a lot of
Russian contacts—now
we need to find U.S.
companies who want to
work with Russian companies," says Core}-.
Corey, Willis and other
participants have identified defense facilities in
Russia that might meet
other needs. In the future,
the center also would offer training in intellectual
property protection, management, marketing, technology transfer, export
control and international
standards. It would also
incubate joint ventures.
GTRI researchers have
made progress on several
fronts. They are pursuing
joint projects with Russian
colleagues by submitting
white papers to the Advanced Research Projects
Agency and the Federal
Aviation Administration,
among others. The}- also
have a demonstration
version of a Russian SA12 radar, a phased-array
antenna originally used to
guide surface-to-air missiles and intercept targets.
The radio frequency antenna technology is excellent, but the beam-steering computer that drives

BACK To
GEORGIA TECH
FOR THE
IN
HOME
RNANCING.

Take Advantage Of An
Exclusive Mortgage
Opportunity... Especially
For Georgia Tech Alumni.
The Alumni Home Financing Program" can
help you avoid tin- traditional hassle ofgetting
u mortgage...whether you )replanningiopurchase
a new home or refinance your existing mortgage.
Anil now you run extend this benefit Io your
family numbers—parents, children, brothers
una sisters.
Il all begins with just one toll-free telephone rail.
Experienced mortgage counselors can help you
determine the hest financing option for your
situation.

And you can handle the entire

application process, right up until closing,
oner the phone.
You'll enjoy substantial sailings with these
program benefits:
• A competitive interest rate
• A refund of your appraisal cost after closing
(a value of $360 or more)
• A reduced origination fee
1

A fast loan decision

•> A zero point option, so you II pay no points
at closing
1

A choice of down payment options

1

A 60-day rate lock itption

Just call Prudential
at 1- 800-ALUMNI-9,
8:00a.m.

Home

Mortgage

at your convenience

to midnight. Eastern time, Monday -

Friday. It might fust help you have the best
homecoming oj your life.
U 1994 The Prudential insurance Company of America, The Alumni Home Financing
im Is a service mark of The Prudential Insurance Company of America. All loans
iriglnatetl by The Prudential Home Mortgage Company, Inc. The Prudential Home
. Mortgage Company; Inc., 8000 Maryland Avenue, Qayton, Missouri, Is an affiliate of1
• The Prudential Insurance Company of America, doing business as PH. Mortgage
Corn|5«hy, Inc in Ohio. New York office; Expressway Executive Center, Inc.. Suite 100.
.48 Sot th Setvk e Road, Melville. New York 11747; Arizona BK 8408; Floclda Licensed
Mongage Lender; Illinois Residential Mortgage Licensee; Licensed Mortgage.
Banker/New |eisey Department of Banking: Calif. .Broker/Lender. Al) California loans
will be made pursuant to a California Department of Corporations Consumer Finance _
Lender license or Commercial Finance Lender license. Equal Housing Opportunity.

Georgia Tech Alumni Association

Prudential Home Mortgage (fe

/ic/i/n*/*

A Georgia Tech research scientist displays a carbon-carbon sample and a woven carbon cloth.

it is bulky and expensive.
"We are developing
computer controls to
drive the antenna, which
will allow us to put together a low-cost hybrid,
using U.S. and Russian
technology," Willis says.
As a weather radar, this
antenna could become a
dual-use technology.
Although the office has
focused initially on Russian technology, it is not
limited to work with that
country. Participants are
developing a conversion
project with the Argentinean government as well.
The center's wordy could
help stabilize economies
around the world, facilitate trade and enhance
U.S. security by helping
keep scientists employed
in their own countries on
non-defense projects.
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Carbon-Carbon Process Cheaper, Faster

A

n improved process
for fabricating carL bon-carbon composites could cut costs
and expand the market
for this tough, heat-resistant material used in the
aerospace and electronics
industry.
Tech scientists say a
process known as forced
flow-thermal gradient
chemical vapor infiltration
not only cuts production
time, but also permits
greater product control.
Aircraft brakes and
other high-temperature
aerospace applications
already use carbon-carbon composites. The
material's light weight
and ability to withstand
high temperatures make it
attractive for use in jet,

rocket and gas turbine
engines. And its high thermal conductivity makes it
ideal for managing heat
in electronic equipment.
"If we can get the cost
down, carbon-carbon will
be more suitable for
everyday applications like
electronics and even
[automobile] engines,"
says W.J. Lackey, principal research scientist at
GTRI. "We are working
on reducing the cost and
making the material
faster. Right now, we are
depositing the carbon
matrix about 30 times
faster than in conventional processes."
Carbon-carbon composites are used for aerospace structural and engine applications because

they are lighter than titanium and aluminum metals, and retain their
strength to much higher
temperatures. For that
reason, the material is
used in high-speed vehicles such as the space
shuttle, and is being studied for use in jet and gasturbine engines as well as
rocket motors.
The ability of carboncarbon materials to conduct heat well may make
them ideal for thermal
control in new generations of electronic equipment. A thin sheet of
lightweight carbon-carbon
could replace copper or
other metals in drawing
heat away from critical
avionics and other electronic equipment. •
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Figuring Out the World's Problems
By John Dunn

N

onlinear mathematics—math that
Business Week
magazine calls "supermath for the real world"
—is Jack K. Hale's bread
and butter.
It is the foundation of
Georgia Tech's Center for
Dynamical Systems and
Nonlinear Studies, which
Dr. Hale directs and cofounded in 1988. In six
years, the center has be-

come one of the nation's
premier facilities for
mathematical research.
Nonlinear phenomena
depend on time and
change. If something
moves, breathes, lives,
dies or fluctuates, it falls
in the nonlinear domain.
"Every problem that
you look at in nature is
nonlinear," Hale says.
Nonlinear problems are
among the most difficult
to solve, and applications
include everything from

The Hale File
Born—Oct. 3, 1928, in Eastern Kentucky.
Education—BA in mathematics from Berea College (1949); M.Sc. ('5D and PhD ('53) in mathematics from Purdue University.
Personal—He and his wife, Hazel, met as undergraduates at Berea College; they have been
married for 45 years.
Achievements—Professor, applied mathematics at
Brown University for 24 years; Regents professor, director and co-founder Center for Dynamical Systems and Nonlinear Studies at Georgia
Tech ('88); honorary doctorate degrees from
Ghent, Belgium ('82), Stuttgart, Germany ('88),
Universidade Tecnia de Lisboa, Portugal ('91);
foreign member of the Polish Academy of Sciences 092); distinguished alumnus award from
Purdue University (1991) and from Berea College 092); Chauvenet Prize (J65), Guggenheim
Fellowship (79-'80), British Carnegie Fellowship
086), and the.Sigma Xi Sustained Research
Award at Georgia Tech 091).
Quote—I remember asking my advisor once,
What is your hobby? He said, mathematics. In
some sense, that's true. We love our field. I
really don't look upon it as work.
Leisure interests—Reading, hiking, sports, travel.
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automobiles to biotechnology to finance to
manufacturing.
"It's a very encompassing field," Hale states.
From the outset, Hale's
objective has been to
develop "a first-class environment for research
activities in dynamical
systems, differential equations, nonlinear analysis,
computations and applications."
The center's mission to
broaden the scope of
mathematical research at
Tech targets interaction
with other disciplines on
campus and abroad.
By design, the Tech
center has a small staff.
"The strength of the
center is the ability to attract visitors from the international community to
enhance the research of
the faculty, to keep the
faculty abreast of new
ideas, and to convey
these ideas to the students through specialtopics courses," Hale
says. The center has several two-year post-doctoral fellows as well as
visiting professors who
stay from three to six
months, teaching classes
in the School of Mathematics, giving lectures,
leading seminars and conducting research.
Temporary appointments make a revolvingdoor approach that Hale
says keeps costs down

and assures a circulation
of fresh ideas. It is a strategy that has allowed the
center to attain excellence
in a short time with limited resources, Hale says.
A Regents' professor,
Hale came to Georgia
Tech from Brown University, where he was director of the Lefschertz Center for Dynamical Systems. He and Dr. ShuiNee Chow came as a
team in 1988. Chow, from
Michigan State, now
directs the School of
Mathematics.
A native of eastern
Kentucky, Hale says his
southern heritage played
a part in his desire to establish a mathematics research center at Tech.
"It always bothered me
that for graduate school—
in mathematics, especially—people wanted to
go to the Northeast or the
West Coast," says Hale.
"They wanted to go to
Brown, Harvard, Princeton, Cornell or the University of California at
Berkeley. There is absolutely no reason for that."

H

ale and his wife,
Hazel, have been
married for 45 years. "We
didn't have our own children, but my wile and I
consider all of my graduate students as part of the
family—and there have
been about 40 PhD's,"
Hale says. "That's an in-

V
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Jack K. Hale has helped establish a premier mathematics research center at Georgia Tech.

ternational family."
The author of eight
books and more than 150
papers on nonlinear
mathematics, Hale consistently has been a principal lecturer at international conferences.
"I really don't look
upon mathematics as
work," he says, "in some
sense, it's a hobby."
Hale played basketball
in college and played tennis for many years. He
likes hiking, and heads
for the North Georgia
mountains when opportunity affords, and he also
enjoys the sea.
Mathematics is a universal language, Hale
says, but there are com-

munication barriers.
"For it to be universal,
you have to have people
who are receptive to
communicating with other
disciplines. There are
many mathematicians
who don't want to do
that. They prefer to do
their mathematics."
On the other hand,
some mathematicians
would like to interact
with other disciplines but
encounter difficulty. Engineers often see the role
of a mathematician as that
of a handbook. "Mathematicians come with
tools, and the engineer
wants a tool. He or she
says, 'Here's my equation,
I want to know if I can

solve it.' But that's not
good interdisciplinary
work. In good interdisciplinary work, you complement others' way of
thinking and they complement yours, so new ideas
occur on both sides."
On a marker-board in
his office in the Skiles
Building, Hale has written
the equation of a mathematical model for the
creation of metal alloys.
Posted on the markerboard are pictures of
complicated patterns in
the formation of alloys.
The project represents
several years of interdisciplinary research conducted with Dr. John
Cahn, a metallurgist at the

National Institute of Standards and Technology,
who is attempting to design superior materials.
The joint project consists
of the construction and
analysis of mathematical
models that exhibit similar patterns.
"The goal is to use the
understanding of the
mathematical model to
guide the synthesis of
new and better materials,"
Hale explains. It is the
kind of interdisciplinary
research he hopes to expand. "Mathematics has
so much to give to the
other disciplines. If it is
done properly, mathematics will be better because
it is interdisciplinary." •
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Georgia Tech Grandfather Clock
W
e take great pride in offering the Georgia Tech
Grandfather Clock. This beautifully designed commemorative clock symbolizes the image of excellence,
tradition, and history we have established at Georgia

Tech.
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.

.Georgia Tech Grandfather Clock(s) @ $899.00
Please accept my order for
each.
{Quantity)
(Include $82.00 per clock for insured shipping and freight charges).
I wish to pay for my clock(s) as follows:
[H By a single remittance of $
made payable to "Sirrica,
LTD.", which I enclose.
[7J By charging the full amount of $_

J o my credit card indicated below.

(7J 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

•

• f

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

Exp.

Signature

Telephone (

)

:
(Necessary for Delivery)

c

Mail orders to: Georgia Tech Clock, /o 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

The Official
Georgia Tech Lamp
A classic solid brass and solid marble
table lamp. Featuring a richly detailed recreation 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.

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

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.

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