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LETTERS
Mislabeled Opinion
Editor:
Ordinarily. I find the
articles in the GEORGIA TECH
ALUMNI MAGAZINE to b e both

objective and informative. I
was thereto >re unpleasantly
surprised by Paul Craig
Roberts' article in the summer issue, ' T h e Economy
Takes a Fall." Roberts' article, which glorified the
economic policies of the
Reagan Administration of
which h e was a member,
may have I x-en appropriate as an "i >p-ed" piece in
a newspaper or as the text
of a speech lor a Republican fund-raiser, but
seemed curiously out of
place in the alumni magazine. Roberts is certainly
entitled to his opinions;
however, opinions should
be clearly labeled as such,
not disingenuously
wedged between objective, fact-based articles in
the alumni magazine.
Louis Sorell, MS ChE '81
Katonah. N.Y.

Economic Time
Bombs
Editor:
I strongly agree with
Paul Craig Roberts that
while Federal taxes
decreased in real dollars
during the 1980s, the
economy increased. As
value was created in the
private sector, the
economy grew.
What went right in the
1980s was selected economic growth, a reduction
in the national trade deficit
in non-oil-related products,
and a realization that w e

cannot tax our way into
prosperity. But what went
wrong will haunt us for
many decades:
• Shift in financial
resources to empty (tax
deductible) real estate projects,
from R&D in
n e w products
and modernization of
manufacturing plants.
• Shift 'L'
in jobs from
high-paid, value-added to
low-paid service jobs.
• Increase in the cost of
living in real dollars, to the
point where both parents
in middle- and slightly u p per-middle-class families
must work.
• Substantially increased national debt.
• Destmction of the
U.S. corporation by takeovers and spin-offs. Middle
management absorbed this
burden through lost jobs
and under-employment.
Computers further displaced workers—a trend
which will continue.
• A "bean-counter"
mentality which promoted
short-term investment windows and stifled long-term
corporate growth plans.
Whatever leadership
comes into the White
House, or whatever lessons w e learned in the
1980s, the real economy of
the 1990s will only b e im-'
proved if the above time
bombs are addressed.
Jim Gibson, IM '68
Ormond Beach, Fla.

Economic
Propaganda
Editor:
In the summer issue
appeared an article by Paul
Craig Roberts,
which w a s
•>, thinly disguised
propaganda for
the economic
_

program
- of the
Republican
Party.
Such statements should not
a p p e a r in the GEORGIA TECH
ALUMNI MAGAZINE.

William C. Duckworth
Jr., ChE '54
Memphis, Tenn.

Double Standard
Editor:
Being so far away from
my favorite alma mater, I
always enjoy reading the
alumni magazine. It is
always particularly inspiring to read about the successes of other Tech
graduates. However, while
highlighting their achievements in "Women and
Technology" [summer
199U, the article displayed
some features that promote the double-standard
of gender.
The same issue featured
an article about faculty
member Philip J.W. Roberts. I suppose that n o o n e
presumed interest in his
personal life—there w a s
n o mention of it—since
the inset b o x in the article
highlighted his academic
achievements, and appropriately so. Why is an

article about w o m e n
graduates incomplete unless their inarital status,
name and profession of
their spouse, and age are
emphasized?
Deborah I. Friedman
M.D., ESM 7 9
Assistant Professor of
Neurology a n d
Ophthalmology
State University of New
York
Syracuse

Alcohol Alternative
Editor:
Glen Robinson's article
o n the inevitable energy
crisis, ["Darkness at the
End of the Tunnel," summer 1991] was enlightening o n many points, but
disappointing in its failure
to recognize the most
practical solution to a
major component of the
problem.
He apparently overlooked, or chose to ignore,
the role of alcohol fuels,
and particularly methanol,
as a n alternative to petroleum-based motor fuel.
Produced from a wide
choice of abundant d o mestic resources, including
natural gas, coal and renewable bio-mass, methanol is actually superior to
gasoline in many ways. It
is inherently cleaner-burning than gasoline or diesel
fuel, and has a natural octane rating of about 109.
Produced in commercial
fuel quantities and used in
engines designed to take
advantage of its unique
qualities, it is competitive
GEORGIA TECH • Letters
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with gasoline on a costper-mile basis. Unlike ethanol, which is produced
from costly food products
such as corn, methanol
requires no tax subsidies
to make it price-competitive with gasoline.
Robinson speaks of the
need for "conservation" of
our dwindling reserves. In
its most practical motor
fuel configuration, methanol is blended with 15%
ordinary gasoline to ensure
good cold-start characteristics. What other method of
conservation, other than
Draconian tax increases,
can produce an 85% reduction of petroleum usage and cleaner air, while
preserving the safety and
convenience of full-size,
liquid-fueled automobiles
compatible with existing
fuel delivery systems and
the needs of most American drivers?
Unfortunately, methanol
does have its detractors.
Almost without exception,
they are motivated by their
own commercial interests.
Some major oil companies
regard methanol as a challenge to their plans to realize higher prices for the
petroleum reserves they
already control. The farm
lobby favors the far more
costly and tax-subsidized
ethanol, notwithstanding
the fact that its production
encroaches upon food
crops in a world where
starvation is a daily fact of
life for a large part of the
population.
Yes, there are some
6
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problems with methanol,
but there are also solutions
to these problems. Methanol is toxic, but gasoline is
equally so. It is corrosive
to some common metal
and rubber parts, but compatible and economical
materials are available. It
has a lower energy content
by volume than gasoline,
but this is largely offset by
its higher thermal efficiency, which permits the
use of very-high-compression-ratio engines.
Methanol won't work in
today's engines, but Ford,
among others, has already
built hundreds of flexiblefuel vehicles able to run
on any mixture of gasoline
and methanol. These cars
have been proven in millions of miles of use by the
California Highway Patrol,
Bank America, and a variety of taxi fleets, especially
in smog-impacted areas. In
volume production, the
cost of methanol-compatible vehicles will closely
approximate that of conventional models of similar
size, safety, mileage and
emission standards.
It is hard to understand
how the subject of alternative energy can be addressed without a major
focus on the role of alcohol fuels. Let's lay aside all
the false hopes of taxdriven conservation and
the profit motives of special interests, and get on
with a permanent solution
to the nation's motor fuel
needs.
Jack'Alexander, CLS '49

Member, Society of Automotive Engineers
Chairman, AlexanderSeewald Co. Inc.
Atlanta

Nuclear Solution?
Editor:
It was interesting to
note the contrast between
two articles in your summer issue concerning future energy needs.
In the feature article,
Pete Silas, Phillips Petroleum CEO and chairman
of the U.S. Chamber of
Commerce board of directors, was quoted as saying,
"We need more nuclear
power. We are short of
power generation. . . .
We've got to develop our
resources." The article also
stated that we need more
non-petroleum-based
power sources in addition
to conservation, and Silas
stated, "We can't conserve
our way out of the
problem."
However, in the article,
"The Darkness at the End
of the Tunnel," author
Glen Robinson dismissed
the potential for increased
contribution from a vital
source of electricity by stating that "Our hope for energy independence by
nuclear power has been
dashed for now." He also
said that "There appears to
be no . . . significant new
supply of energy . . . in the
near future."
I strongly support
energy conservation,
energy efficiency improvements, greater use of elec-

tricity, and exploitation of
abundant coal to reduce
our dependence < >n foreign oil.
However, I agree with
Silas that we need to
develop all domestic
energy resources, including
uranium for nuclear-powered electric generating
plants. We need more
nuclear power plants to
help meet our grt wing
need for electricity without
sacrificing environmental
quality. Nuclear power
produces 20 percent of the
electricity consumed in the
U.S., and could contribute
much more. This non-polluting energy source could
cleanly and safely meet a
substantial portion of
future electrical generating
needs, but nuclear power
must be given a chance.
Perhaps if more c >f the
public and influential leaders had the perspective of
Silas, and less were exposed to negative thinking
like that expressed in "The
Darkness at die End of the
Tunnel," it would be.
Hopefully, the nuclear
option will be selected before it's too late.
Albert M. Mangin,
PHYS '68. MS NE 73
Marietta, Ga.
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TECHNOTES
Written by Gary Goettling

Tech Braces for Budget Cuts

G

eorgia Gov. Zell
• Miller's recommended 7.5 percent reduction in the University System's resident
instruction appropriation
could mean a $6.8 million
cut in Tech's budget.
According to President
John P. Crecine, a large
portion of the resident instruction budget is composed of personnel costs.
"There is no escaping the
fact that personnel costs at
all levels must be reduced," h e says. "Having
nearly exhausted our options for budget reductions
last year, there will b e n o
real option except to reduce personnel expenses
in both academic and nonacademic areas."
Crecine hopes that

enough reductions can b e
made through early retirements among faculty and
staff to avoid any further
layoffs.
He emphasized that layoffs, if necessary, will not
place an "excessive burden" o n any particular
group at Tech. He also
stated that the cuts would
b e undertaken with a
"long-term view, protecting
as much as possible the
areas most important to
Georgia Tech's future, and
those units and individuals
w h o have consistently performed at a high level."
Some bond-funded
activities such as repair
and rehabilitation funding
and the $24 million for two
n e w Georgia Tech residence halls are not af-

fected by the cutbacks.

Techwood
Sitefor
Olympic
Housing?
Proposals for new
Olympic athlete housing
are nearing completion as
the Oct. 4 deadline set by
Atlanta Mayor Maynard H.
Jackson approaches.
Preliminary plans developed by a team of consultants to the Atlanta Housing
Authority (AHA) call for
incorporating 10 acres
located south of North Ave n u e between Techwood
Drive and Williams Street
into the Olympic housing
area. The property would
become the site of n e w

Olympic h o u s i n g facilities are p r o p o s e d for a site east o f T e c h w o o d Avenue.

dormitory buildings for students after the 1996
Games.
The re-development
project would include conversion of some Techwood/Clark Howell structures into middle-income
townhouses, create more
green space in the community, and provide better
access to downtown Atlanta.
The effort is designed to
create a less-populous,
more diverse neighborhood in the area, and
would retain about half of
the public housing already
in place. The plan would
necessitate displacement of
perhaps several hundred
Techwood residents, w h o
would be able to choose
from among several relocation options being developed by the A11 A.
The original Olympic
housing plan called for a
pair of twin towers to be
built, one on each side of
North Avenue at Techwood. That plan would
have worsened lech's existing housing shortage,
according to Brad Satterfield, ARCH 7 3 , campus
architect.
"The North lower construction would have demolished Smith. Brown,
Cloudman and I lowell
residence halls, and
Brittain Dining 1 kill,"
Satterfield says. "Tech
would have gained only
half the bed count that was
assigned to the new building because of the loss of
the existing bed count."
TechNotcs continued page
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TECHNOTES
Continued from previous page

Tech Rated a Good
Georgia Tech was listed
among the nation's best
college values in the second annual survey conducted by Money magazine.
Tech ranked 30th in the
survey, which analyzed
1,011 colleges and universities and picked the top
100 based on tuition, quality of students, faculty and
facilities. In measuring
educational quality, the
survey used such indicators as student-to-faculty
ratio, average Scholastic
Aptitude Test scores, library resources, graduation rates, percentage of
graduates who earn doctoral degrees, and the

Value

number of graduates listed
in Standard & Poor's Executive-College Survey of
70,000 top corporate executives.

Tech Alumni
Fare Better
Employment-seeking
Georgia Tech graduates
are encountering a recession-plagued job market,
but they may not be having as much difficulty finding a job as are the alumni
of other universities. While
the number of

companies interviewing
Tech graduates is down
about 5 percent, the total
number of interviews has
remained steady, according to John Hannabach,
director of Georgia Tech's
placement office. He said
that the demand for chemical engineers is high, along
with alumni holding environmentally related degrees. The average annual
starting salary for chemical
engineers is $37,000; for
electrical engineers,
$34,000; and for a management major, 527,000,
Hannabach said.
TecbNotes
continued
pnge 13

Thankyou
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sponsors of
the
GEORGIA
TECH
ALUMNI
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•••

• Acme Business
Products
• C&S/Sovran
Bank
• TheCoca Cola
Company
• Delta Air Lines

Students
May Have
Started
Tomahawk
Cheer'

• Diamond
Brostrom
• Wachovia

Atlanta sportswriters have
speculated all sum
mer about the origin of the "tomahawk
cheer" that surfaced this season at
Braves home games.
Chris Carson, sports editor of The
Technique, claims to know the answer.
The cheer, a karate-chop motion
that accompanies the "India© war
drum" beat played by the Atlanta
Fulton County Stadium organist, was
started by a group of Georgia Tech students, Carson asserted in a Technique
article.
Earlier in the year, a group of Tech
students at a Braves baseball game began making the chopping motion and
yelling during the "tomahawk song" in

10
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• Lanier Plaza
Hotel &
Conference
Center
an effort to poke fun at Florida State
University, Carson wrote. He did not
speculate about what may have
prompted the students' action.
Florida State, which joined the Atlantic Coast Conference this year, engages in a similar cheer in support of
its Seminoles. One broadcast journalist
speculated that the cheer was meant as
a tribute to Deion Sanders, who
attended Florida State.
Many fans seated near the Tech students copied the cheer, thinking it was
meant for the Braves, and a tradition
was born.

• Ritz-Carlton,
Atlanta
• Ritz-Carlton,
Buckhead
• Sheraton Colony
Square Hotel
• Technology
Park/Atlanta
• Trust Company
Bank
• Wyndham Hotel

TECHNOTES

Robot Breaks, But Team Wins
GARY MEEK P H O T O

band, a New Jersey newspaper ran a photo of a
tuba player 3 and identified
him in the caption as
"George P. Burdell." Also,
a rebate check sent recently to the Waffle House
restaurant chain by Kraft
General Foods bears the
signature, "George P.
Burdell." Attempts to reach
Burdell at Kraft's accounting office in Decatur, Ga.,
were unsuccessful.

Tech's robot h a d airsickness, but still m a n a g e d a $1,500 h o n o r a b l e m e n t i o n .
Teams from five top
universities all managed to
come u p winners at a
competitk >n sponsored by
the Association for Unmanned Vehicle Systems
and held at Georgia Tech
on July 29.
The object of the meet
was to devise an aerial robot that would move six
metal discs from one side

of a volleyball court to another. But w h e n n o n e of
the entries was able to accomplish the task, the
judges decided to pro-rate
the $10,000 purse o n the
basis of h o w close each
team came to achieving
the original objective.
The Tech team w o n
$1,500 and an honorable
mention after its helicopter

was grounded due to lastminute engine failure.

Isn't That
George on
the Horn?
George P. Burdell has
been making the rounds
again. In an Aug. 28 story
about the Georgia Tech

Students
Devise longest
Path Between
Two Points
It may seem roundabout, but that's the idea
behind a n e w exhibit at
Atlanta's SciTrek museum.
A senior design project
by a group of mechanical
engineering students at
Tech, the device is a "Rube
Goldberg machine," which
uses a series of unnecesCont limed page 14
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Follow the bouncing (bobbing and rotting) ball
\ H Y MEEK P H O T O

sarily complicated means
to accomplish a simple
task. In this case, a cue
ball rolls through seven
stages of mechanical equipment to turn on a device
that plays "Ramblin' Wreck"
on a single guitar string.
The machine was designed to demonstrate
basic principles of mechanical engineering, such
as kinematics, pneumatics,
hydraulics, mechanical
resonance, vibrations, heat
transfer and acoustics.
The class of 44 students
had only 10 weeks to
work on the project from
conception to construction.

14
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Tech students put the finishing touches on a 30-foot-long Rube Goldberg
machine that demonstrates the principles of mechanical engineering.

TECHNOTES
BILLY BANKS PHOT

Homecoming
reminder

Getting their act together
Tech students Brintha Sudaram, left, Jenny Hickok and Rob Bucci rehearse a
song about Georgia Tech to the tune of "Locomotion." The skit was part of
Tech's winning bid to host next year's SAA/SF Network, an annual gathering of
student alumni association and student foundation members from across the
country. Twenty students from Tech were involved in the presentation, given at
the Network convention Aug. 30-Sept. 1 at UCLA. The students also met with
their con uteiparts from other student/alumni groups to exchange ideas.

Homecoming weekend of
Oct. 25-26 is fast approaching.
Reunions will lie held by the
closes of 1931, 1941, 1951,
1956, 1961, 1966, 1971, 1976,
1W1 and 1986. The class of
Old Gold, comprised of alumni
who graduated in 1941 and
earlier, will also meet. In addition, a Young Alumni Homecoming Celebration will be
held at Underground Atlanta in
conjunction with the class of
1986 reunion party.
For more information about
any Homecoming activities, call
Beth Hates of the Alumni Association at (404) 894-2391.
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DESIGN LANGUAGE
Artful Communication o r Wasted Words?
By Susan Hawkins
Illustrations by Mac Evans

C

"Design
is everything"—
especially
when it
affects
your life as
much as
does industrial design.

16

omedian Paul Reiser tells about
the fancy telephone he purchased for his home. It has neat
features like "hold," "re-dial" and
"memory." He really made the
most of that memory feature. He
put all his frequently dialed numbers into the
phone's memory, and used it so often that he
forgot all the numbers. Now, if he's out somewhere and he wants to call his parents, he has
to go home.
Reiser's example aside, consumer product
conveniences don't often backfire, and the reason is found in the evolving world of industrial
design.
Part artist, part engineer and part entrepreneur, the industrial designer has become
a consumer advocate who provides the
link between technology and the consumer. Teamwork with engineers, manufacturers and marketing experts is rewarded with useful, manufacturable, sal
able, price-competitive products.
Gavin McCalla, ID 78, president of
McCalla Lackey Associates, built his design firm on that premise.
"I found when I got into the field
that a lot of consultants were guilty
of creating products that looked
very nice, but as far as being userfriendly and easily manufactured to
meet a price point—that's where the
normal design consultant fell
down."
To avoid those pitfalls McCalla
and his associates, who design a variety of products that include hardware, housewares and small electrical appliances at four nationwide
offices, established an all-encompassing philosophy for product design that summarily describes the
characteristics of good design: make
it user-friendly, with features that
differentiate it frorn the competition, an
manufacture it to be cost-competitive

GEORGIA TECH • Fall 1991

Good design often goes unnoticed by consumers as good design. We only know the
product is a pleasure to use and it serves our
purpose perfectly. But when we've purchased
a badly designed product, we notice. The
manifestations are many and maddening: The
instructions are complex or it may be impossible to assemble ("This darn gwidget doesn't
quite fit into the hole it's supposed to. Get
me a sledgehammer.") Maybe the "start"
button is in an inaccessible place ("Try
holding this back and flip it up with your
nose.") Sometimes tiny parts are flimsy or
not solidly attached ("Whoa! It went that
way! Check under the sofa.")
We've all been there before, and usually the
irritation level is directly proportional to the
purchase price. There's no getting around it.
Design is a pervasive force in our lives that
puts us at the tender mercy of its creators: industrial designers.
In intrinsic ways, we are all designers—of
our day, of our very lives. How many times
have we adapted an appliance or an object in
our homes or offices to better suit our needs?
We "drink in" design with our morning coffee,
from the package it comes in to the
pot we make it in to the mug we
drink it from. Our cars, our clothes
and our furniture are the offspring of
designers. Most everything familiar
moved from idea to design, then to
manufacture and finally, to our environment. We're sunounded by
design.
It's how we respond to those
designs that determines future permutations. For industrial designers, however, we're just one piece of the puzzle.

Phones today,
like many
"modern"
gadgets, make
life easier by
remembering
numbers and
callers and all
sorts of things;
and harder,
too, by making
you remember
how they
work. But
phones could
be worse, as
the "RubeGoldberg"
model above
illustrates.

I

ndustrial designers render products
from our needs. A synonym for "art
in industry," industrial design is a
term coined by Americans in 1913.
During the Depression, manufacturers
tapped the creativity of designers from
Continued next page
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typically cheap and shoddy, embraced design's new direction
after a businesswide survey of
design management in their
country revealed that poor design was a competitive obstacle. Japan's quick turnaround also challenged the
U.S. market.
Time and rapidly changing
technology have expectedly
transformed the anima of industrial designers. Factor in our
global economy, our growing
appreciation of cultural diversity, and burgeoning environmental awareness, and it's no
surprise that the industrial designer has become the master of
the balancing act.

theater, advertising and engineering to boost their beleaguered business
Christinas
by offering the public eye-catching products.
nightmare
No. 1: Junior's
As the country recovered, sales rang up.
easy-to-asThe United States in the '50s continued to
semble whatzit
acknowledge the value of design. Americans
from Santa
expected sturdy products with bold, imaginacomes in 291
tive lines.
pieces, only 290
The next two decades saw the emphasis in
of which fit.
this country shift toward marketing. Advertising
and promStion took the spotlight, turning
designers into little more than stylists.
r-t
At the same time, design was surging on the
other side of the Atlantic. To rebuild their postWorld War II continent, Europeans were relying on Italian, German and Scandinavian industrial designers who gave ordinary products
simple, yet extraordinary appeal—appeal that
caught fire, and customers everywhere.
By the early '80s even the Japanese, whose
manufactured goods of the '60s and 70s were
18

GEORGIA TECH • Fall 1991

ost designers agree that creating
products which are user-friendly
has become Job One, especially
in the high-tech realm where success now relies on simplicity.
How do we recognize a user-friendly
product?
"It should be intuitively obvious how to operate it," explains Lee Payne, president of Lee
Payne and Associates and a former industrial
design professor at Georgia Tech. "You'll find
that most designers never read the directions
when they operate something. We always figure we know intuitively how to operate it. I
guess it's because we feel that's the way products ought to be designed."
At the forefront of products that test our intuition are what Payne calls "lifestyle" products—a category well-represented in his Atlanta company's repertoire of products and
packaging. Lifestyle products are tributes to
high tech—those advancements in microelectronics that bring us a wide assortment of telephones, radios, calculators, tiny televisions,
"pocket" everythings.

Well-designed products give you pride
and pleasure in ownership. Poorly designed
products give you nothing but headaches.

Your home VCR is the classic example of
high tech gone wild. Are your friends and
neighbors really impressed by a multitude of
bells and whistles on your videotape deck if
the LCD time read-out is still flashing "12:00"?
"The average consumer is made to feel very
stupid by a lot of these products," admits Bill
Bullock, director of the industrial design program at Georgia Tech. He calls these products
"made to sell and not to use. They've got all
these whoopee features on them that the salesman can vv< )W you with, but you don't need
them. It's like your blender that has 10 speeds.
It hums louder at number 10 than it does at
number 7, but it makes very little difference in
what you're doing."

A s consumers become better educated,
L \ excess in design is breathing its last.
JL J L Designers are aware of our changing
needs and attitudes, or more accurately, they
make themselves aware through their most valued tool—research.
For Adrian Lee, ID '81 and a senior designer
for Colgate-Palmolive in New York, this first
stage of research is key. Lee's Manhattan office
is personalized by an array of awards on the
walls and some of her packaging designs on
the credenza behind her desk that attest to her
affinity for research.
"You have to know what's out there already,
what's available to the consumer," Lee points
out, "because you don't want to re-invent

Products that
make consumers feel stupid
rather than
satisfied are
designed more
for sales than
for active use,
says Tech's
Bill Bullock.

Continued next page
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Good design includes a checksand-balances approach that seeks
feedback from the marketplace.

what's already out there—you want to exceed
it."
McCalla agrees. "If you want to be better
than your competition, look at their product
and analyze what they've done and find out
where they've made their mistakes."
Once an idea for a product or product improvement is certified "unique," the next wave
of research reaps for the designer an understanding of the market. This research is conducted via focus studies, mall intercepts and
informally.
Focus studies are qualitative and use small
groups of 10
or so
people
who,

Seatbelts are
designed to
save lives,
except when
you try to get
out of the
carina
hurry

'-3-?-?'7<fi~?-

fev

depending on the product, might reflect a particular profession, like doctors or homemakers.
Most everyone has been solicited by market
researchers during a day's shopping. These are
"mall intercepts," a quantitative method of research that requires much larger numbers, at
least 50 to 100 interviewees in no fewer than
three markets sucji as New York, California
and Atlanta.

Informal research is all it implies—casual
questioning of friends, colleagues and clients
on a non-paid basis. This delving int< > the
minds of the public takes place at several
stages in the concept-to-consumer pr< >cess.
McCalla contends that "market research has
become as important as the original industrial
design: market research, design, maiket
research to check the design, then further
market research before we actually enter the
marketplace."

E

ven with every precaution, there's still
room for glitches. Consider voiceactivated answering machines that don't
invite your message with a "beep." Some
people are still waiting to give their messages.
And the jury's still out on automatic seat belts
in cars, where there's danger in failing to
buckle the seat strap. One consumer who requested anonymity jumped on her s< >apbox
when it came to some less-than-successful
products. First came a shon diatribe
about pour spouts on detergent or
rice boxes that open only
after at least (>ne broken nail and a knife
attack, only to rip
clean out of the
box.
11^.
Then she took
on stoves that
have impossibleto-clean nooks and
crevices. Next came
a product that she says
falls into the category of
"a good idea at the time." Behold the minichopper, not unlike those products advertised
on late-night TV for only $19.95. Hut wait!
There's more! The attraction of this mini-chopper is its ability to chop small amounts, a halfcup or less. First she peeled an onion, then she
had to quarter it so the pieces would fit into
the device. After it performed an adequate
chop job, she had to disassemble the unit to
Text continued
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Says industrial
designer Gavin
McCalla, there
will never be a
"perfect product." But the
goal of industrial design, h e
adds, is to seek
the best, the
most attractive,
and the most
user-friendly
product design.

GEORGIA TECH • Industrial Design

21

TJE.CH.EXPO
Designed to Deliver

C

an you picture Georgia lech in
Athens? In Augusta? How about
Akron, Albuquerque or Anaheim?
What might be unthinkable for
you is a "semi-dream" for a group
of I i Georgia lech industrial design students who arc proving that Industrial
design has a place in unlikely arenas such as
recruiting students lor college.
T.I:.C.I I. Expo began last fall as a quarterlong project in the industrial design program,
when Professor Richard Martin suggested that
his students design a recruitment vehicle for
the institute. A mild reception gave way to
enthusiasm as the class probed the idea of a
spectacular outreach concept expressly designed to turn-on high school students to Georgia Tech. Ideas tumbled out, and when the
dust settled there sat, at least on the drawing
board, T.E.C.H. Expo—a world on wheels, IS
of them.
But this is not just any ordinary semi. The
trailer, painted white and gold and graced by
BUZZ, unfolds to create a stage. A pole telescopes up to support a billowing, white-andgold tent that shelters a 6, mo square foot area
packed with l i modular displays.
The "T.E.C.H." part of the Expo's name is an
acronym for the themes of the four kiosks that
visitors first meet: Technology, Expectations,
Creations and History. The kiosks, each in the
shape of the Tech Tower, present video overviews of the Institute based on their respective
themes. Once beckoned inside, visitors are
treated to sight and sound sensations and all
sorts of interactive gizmos. As they move
through the festivities, guests are lured by presentations on the stage and If exhibits that feature specific areas of Georgia Tech.
Spurring the- students on were memories of
their own confusion surrounding college selection. Project member and spring 11) graduate
Lyn Ivester admits, "We wished something like
this had been around when we were deciding
on colleges.
"It's hard to make an informed choice, because you don't know where to go to get the
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information," she says.
Envisioned as an extension of Tech's forthcoming Student Success Center, the ID students
set out to create a rousing concept that thrives
on interaction between students, alumni and
communities, involvement and interaction is its
raiso)i d'etre, and T.E.C.I I. Expo Is structured
so that alumni play a prominent role in planning, setting up and hosting the event in their

community,
Impressed faculty and administrators asked
the students to present their creation at the
Georgia Tech Foundation meeting last March.
After Julius C. "bud" Shaw Jr., TEXT 'SO, chairman of the board of Shaw Industries Inc., saw
the presentation, he got the ball rolling with
seed money and the donation of a tractor
trailer so the students could build a prototype.
"I think T.E.C.H. Expo is a solid idea that
can be a versatile extension of the Student Success Center," says Shaw. "It also incorporates
Dr. (John P.] Creeine's desire to have alumni
clubs help with Tech's recruiting effort."
Shaw also knew that the students involved
in T.E.C.H. Expo would be taking their project
"from an embryonic state to a practical state
that will give them the chance to experience
the importance of marketing. I hope it shows
the students that they can not only come up
with ideas, but by working with faculty and
alumni they can make them happen."
The group has been at work all summer to
get the prototype up and running in time for
its first public viewing during Homecoming.
'I'he students hope their hard work is rewarded
with funding for the real McCoy. When that
happens, the first-generation Expo will be their
legacy to future ID students who will update,
enhance and perpetuate the rolling recruiter.
T.E.C.H. Expo promises not only to be "on the
road to success," it hopes to ease the best and
brightest down that same road. And this group
of industrial design students at Georgia Tech is
already on the way. —Susan Hawkins
For more information on T.E.C.H. Expo, call
Barbara Rose, (404) 853-0011.
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wash it. Finally came the realiza
tion that it would have been
faster and easier to chop the
onion with a knife.

T
You think
those are
onion-induced
tears? Not so.
You'd be crying
too if you'd just
spent $19-95
on a product
that works as
poorly as this
veggie chopper.

ii
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he conceptualization
phase begins after the
initial research—
sketches and models by the
dozens as the idea takes shape.
Narrower here. Lose a line
there. "On" switch here. Add a
curve. Start over.
Industrial designers are
often their own most severe critics. Adrian Lee
says, "When you create
a design you have to
play your own devil's
advocate and ask
what's wrong with it.
Why doesn't this work?
Why is it this shape?
Why isn't the control
button over here instead of over there?
If you can pick it
apart like that
and it holds up,
then it's a good design.'
With so many parameters—function,
technology, manufacturingrtnarket
considerations, cost,
color trends—pure
creativity might seem
to suffer. On the
contrary, most designers feel it's the
parameters and the
problem that provide the
inspiration.
For Bill Bullock, a creative solu
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Design is influenced by "your experiences in
life. Not only your spiritual, mental and physical
development, but the way you're nurtured"

tion is "taking known things, known pieces
and putting them together in a unique way."
Sometimes one of the "known things" is a
human being who has requested a customized
product from a designer, as is usually the case
for Tarik Omari Kenyatta, ID 72, owner of
Kenyatta Design Corp. The furniture Kenyatta
creates is a reflection of both himself and his
client. Alter familiarizing himself with his client,
Kenyatta turns inward.
"I try to feel what the spirit of the product
should be. Functionally and aesthetically. I tiy
to tap into that energy and create from there."
Whether designing for one individual or
millions of individuals, Kenyatta believes
that distinction in design comes from "a
philosophical approach, and that's influenced
by your experiences in life. Not only your
spiritual, mental and physical development, but

the way you're nurtured."
Ultimately, the industrial designer, after
many variations on a theme, after hours of
consulting with researchers, engineers, manufacturers, marketers and consumers, arrives at
the culmination of the work at hand—a product, or perhaps a package in which to put another product. That sweet rush of success and
satisfaction is tempered by the knowledge that
"your best design is always your next one," as
Lee Payne notes, with a ditto from Gavin
McCalla.
"There's no perfect product," says McCalla.
"There never will be a perfect product. There
is always room for everything in this world to
be improved." •
Susan Hawkins is a producer and director for
Georgia Tech TelePhoto.
Tech grad Wade
Barrineau,
director of
engineering
and manufacturing for
Niagra National
Corp., states
that good industrial design
must take into
account such
factors as the
physical
limitations of
a product's
intended sales
audience.
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T
Afew
reasons
why life
can be
difficult
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he "old-fashioned"
push-button telephone is a design of
utility and straightforward
elegance. In many new instruments, though, good de
sign has been sacrificed for
style, and phones are available in a bewildering array of configurations from duck decoys to cable cars. One
phone "innovation" has been to locate the keypad on the receiver. But such models are awkward to hold, and "my chin always hits the redial button," says Wade Barrineau, ID '67,
director of engineering and manufacturing for
Niagra National Corp. The phone's configuration is also uncomfortable for interacting with
voice mail or electronic banking.
Automobile engines would be consistent
finishers in any "bad design" contest, as every
weekend mechanic can attest. "The Japanese
are the worst about this," says Barrineau,
"because they try to cram so much in such tiny
spaces." Such engines are perfect examples of
a product designed strictly for function, with
maintenance "a very secondary consideration,"
he adds.
A noteworthy exception is the Volkswagen
beetle engine, in which many engine components are laid out vertically to provide easy
access.
Barrineau learned something about poor
design after he entered his 40s. "My eyesight is
not what it used to be, and I have trouble
reading all those small dials on my stereo and
VCR." The worst offender
is his car radio. "I
cannot see it
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while I drive," he
laments. "I have to
take my eyes off the
road if I'm going to
operate it."
Cardboard
half-gallon milk
containers are not as
easy to use as their plastic,
screw-top brethren with a
handle, but in this case,
material dictated design.
"You can fold cardboard, but that's about
it," Barrineau observes.
Plastic is pliable, "and
you can actually
design it to fit the
customer's needs
instead of the production line
needs."
One food company
brags about how long
it takes for its ketchup to
come out of the bottle.
"That's just bad packaging," says Barrineau.
"They're just taking a weakness and turning it
into an advantage." For their impatient customers, the company also offers ketchup in a plastic squeeze bottle—another innovation from
the industrial designer's
drawing board.
—Gary Goettling

ANew
Hydrogen
Economy?
The sunlight at the end of the tunnel of smog
may be a hydrogen atom. If researchers
can tap its clean-burning energy potential,
street scenes like this could disappear.

By James E. Kloeppel

P

lants and animals
that lived ages ago
have returned to
haunt US with a vengeance. Their incinerated remains pollute both land and sea, and clog the
air we breathe. Life from the past
now threatens life of the present
As the environmental destruction
associated with man's wholesale
consumption of fossil fuels has become globally recognized, a corresponding need has grown for an
alternate energy source.
Easy to produce and non-polluting, hydrogen could be the ideal
fuel for the future. As a gas, hydrogen could be piped to homes and
businesses for heating and cooking
purposes, or converted into electricity by fuel cells. As a cryogenic liquid, hydrogen could launch rockets
Continued next page

Easy to produce and nonpolluting, hydrogen could
be the ideal fuel for the future.

or fly aircraft. Or locked as a solid in
metal-hydride storage canisters, hydrogen could propel ground transportation. And all this could be provided with virtually no impact on the
environment.
"By shifting from an economy
based on fossil fuels to one dependent upon clean-burning hydrogen
gas, cities could once again be free
of smog," says Georgia Tech energy
specialist Bill Livesay. "Acid rain, oil
spills and global warming—like
dinosaurs—could become things of
the past."
But this Utopia is not ours simply
for the asking, he cautions. "We have
some serious work to do."

Wading in
"

•"--

could generate substantial amounts
of hydrogen to fulfill our basic
energy needs."
To demonstrate his point, Livesay
inserts a simple device consisting of
two electrodes, each covered by
what appears to be a large inverted
test tube, into a beaker of water. He
presses a switch, permitting an electric current to pass between the electrodes. Bubbles rise to the top and
become trapped in the test tubes.
After a few minutes, Livesay again
presses the switch and lifts the
device from the water. He holds a
lighted match under one of the test
tubes. The match flares noticeably.
"That was the oxygen," he says.
Next, he holds the match under the
open end of the other tube. A brilliant flash occurs, accompanied by a
loud "bark"—an explosion in miniature. "That was the hydrogen."
This simple experiment, familiar
to high school students the world
over, hints at the enormous energy
hidden within a tiny drop of water.

In a way, hydrogen already fuels
much of our planet. Through the
process of photosynthesis, plants
convert sunlight into plant food by
utilizing hydrogen. The chlorophyll
found in green plants uses sunlight
to split water absorbed by the root
into its basic elements, hydrogen and
oxygen. Oxygen, a waste product in
this case, is released to the atmoThe electrolytic cracking of water
sphere. But the hydrogen is retained
was first demonstrated in the early
and combined with carbon dioxide
1800s, but nearly 100 years passed
to form simple carbohydrates, the
before the process went into combeginnings of an 'elaborate food
mercial production. Even then, elecchain that feeds and powers nearly
trolysis plants were used to generate
all living things, including people.
oxygen, not hydrogen. In fact, the
liberated hydrogen was usually
"Using technology which already
exists, we can duplicate nature's pro- treated as a mere by-product with
little practical use. Today, the elecduction of hydrogen through the
splitting of water molecules," says
i trolysis of water is still used primarily
as a source of high-grade oxygen for
Livesay. "If conducted on a grand
scale, the simple electrolysis of water •medical and industrial applications,

The Beauty of
Hydrogen
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and to replenish oxygen supplies on
submarines.
Simple, clean, and reliable, electrolysis is ideally suited for coupling
with electricity generated In >m the
sun. "Solar cells have long been
plagued by problems associated with
the storage and transmission of the
energy they produce," says Livesay.
"In addition, variables such as the
time of day, season, and local
weather conditions can cause major
fluctuations in the amount of energy
being received and converted at any
given place and time. Hydrogen,
produced by electrolysis In >m solar
energy, could be readily stored until
needed. And the long-distance transmission of hydrogen gas through
pipelines would be more efficient
than the transmission of electricity
across power lines."
Livesay envisions a time in the
future when giant solar panels efficiently convert sunlight int< > electricity. The electricity, in turn, would
power huge electrolysis plants to
mass-produce hydrogen. The hydrogen then would be distributed as a
portable, storable fuel.
But the real beauty of using hydrogen as a fuel, he says, "is that it
can be made from water, a cheap
and abundant raw material. And
when burned, it turns back into water, resulting in a cyclic pre >cess
which is environmentally sound."

The Missin
Hydrogen is the most abundant
material in the universe, the stuff
from which stars are formed. First

JOE SCHWARTZ I'MOT

Tech scientist Billy Livesay
releases hydrogen from a
\ storage tank to fuel his
i flame. Flames from a
hydrogen energy source
are colorless; the colors
here come from trace
materials in the lighter.

identified in the late 16th century,
this myslerk >us gas, which yielded
water when burned, was named hydrogen, meaning "water producer."
Being lighter than air, hydrogen
was used to inflate observation
balloons as early as 1783. A century
later, this clear, colorless gas provided the aerostatic buoyancy for
rigid airships designed by Count
Ferdinand Yon Zeppelin.
Hydix >gen also served as a fuel for
an early internal combustion engine
developed in 1820. In fact, hydrogen
briefly vied with gasoline for the distinction (>f I iccoming the world's
chosen energy source. Although
gasoline < >I 1 ered potentially lower
cost, many experimenters felt it was
too flammable, awkward and dangerous t( > use. But the invention of
the carburetor made gasoline-powered engines both safe and practical,
and hydrogen was largely forgotten.
Interest in hydrogen as a fuel was

rekindled during the oil embargo of
the 70s. In its most recent energy
debut, hydrogen has experimentally
powered cars, buses and airplanes,
and even carried men to the moon.
For global use as an alternate fuel,
hydrogen still has a major drawback.
"The lack of sufficient fuel storage on
vehicles is the missing link in hydrogen's otherwise perfect energy
chain," says Livesay.
Currently, hydrogen can be stored
conveniently only as a compressed
gas or as a cryogenic liquid, neither
of which is particularly well-suited
for fueling the family car. Cylinders
of compressed hydrogen are extremely heavy and contain relatively
small amounts of fuel, yielding poor
traveling range and requiring frequent refills. Liquid hydrogen,
though packing more power per
pound than compressed gas, is much
more difficult to handle.
To prevent rapid boil-off losses

from -bccurring, liquid hydrogen
must be maintained at a bone-chilling minus 423 F, says Livesay. Special
cryogenic flasks are required, and
these flasks are difficult to fill and
properly maintain. Although liquid
hydrogen is useful for special applications, like launching rockets or flying large aircraft where trained technicians handle the complex fueling
operation, it probably never will become practical as an alternate fuel
for ground transportation.
One potential solution for vehicular fuel storage involves the use of
metal hydrides, specially formulated
alloys that soak up hydrogen much
like a sponge absorbs water.
"Metal-hydride storage canisters
can absorb pressurized hydrogen gas
and then release it as needed upon
the application of heat, which can
normally be supplied by the hot engine exhaust," says Livesay. "Some of
these materials, like iron-titanium,
lanthanum-nickel, and special magnesium alloys actually can hold more
atomic hydrogen than an equivalentsized cryogenic flask, without the
need to refrigerate."
A fair number of metal hydrides
exist, but the ideal alloy for hydrogen storage has yet to be developed.
Desirable features include the ability
to store huge amounts of hydrogen
at low charging pressures, fast
release of the gas at low operating
temperatures, light weight, and
reasonable cost. Existing hydrides
require unfortunate tradeoffs among
these parameters.
Iron-titanium, for example, is inexpensive and can release hydrogen
at a low 100 F, says Livesay. "But this
material is extremely heavy and possesses a relatively low 'hydrogen caContitmed next page
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pacify.' To provide a range of 300
miles for an average-sized family car,
a 90-gallon tank weighing nearly a
ton would be required."
Magnesium alloys are far lighter
and can hold much more hydrogen.
"The same automobile would need a
storage tank less than one-half the
size, and only one-fourth the weight
of an iron-titanium tank," says
Livesay. But magnesium hydrides
require a much higher pressure to
"charge up," and a much higher operating temperature—around '650 F.
This much heat cannot be supplied
by mere engine exhaust.
More research into metal hydrides
is needed to exploit the potential for
enormous storage density and convenient use.
"In the 1970s, a number of proofof-concept designs using iron-titanium storage canisters were developed, including a hydrogen-powered
automobile built here at Tech," says
Livesay. "These tests were largely
successful. In one experiment, the
Billings Energy Research Corp. converted a Winnebago 19-passenger
bus for the city of Riverside, Calif.
This was the first hydrogen-fueled
vehicle placed in regular passenger
service by a transit authority. The bus
performed impressively, though the
iron-titanium storage tank had to be
recharged every 200 miles." '-#In another test, a Post Office
delivery vehicle *Was converted to
hydrogen fuel.and operated for one
year. The metal-hydride storage tank
again functioned flawlessly. On an
equal-energy basis, this vehicle
proved 21 percent more fuel-efficient
than one powered by gasoline.
,
The "missing link" may have been •
found at last.
30
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Mercedes-Benz researchers are working to develop an automobile engine that operates from a hydrogen energy source.

Is Hydrogen a

T

o many people, the
thought of using hydrogen as a fuel conjures up
visions of the fiery crash of the
Hindenburg, a hydrogen-filled
zeppelin that burst into flames
while landing at Lakehurst, N.J.,
on May 6, L937. Tragically, 36 pas
sengers and crew members died
in the accident, leading many to
wonder, "Is hydrogen safe?"
As a gas providing aerostatic
buoyancy in balloons, blimps, or
dirigibles, the answer is no. In
fact, helium, a less-buoyant but
noil combustible gas, replaced
hydrogen in this capacity following the l [indenburg disaster.
As a vehicular fuel, however,
hydrogen may prove much safer
than gasoline.
Because hydrogen is so buoyant, when leaks or spills occur, the
gas will disperse rapidly into the
atmosphere. Gasoline, on the

other hand, evaporates \er\
slowly and the heavier-tli.m air
hydrocarbons found in gasoline
vapor tend to accumulate until an
ignitable mixture develops.
In the case of the Hiinlcuhurg,
the terrible lire that burned lor
iiver an hour was fed by diesel
fuel and debris from the v\ rc< ked
airship. The hydrogen itself had
been consumed within a minute
of the accident.
In a vehicular collision, hydrogen may prove far less flammable
than gasoline. A lew years ago,
the billings Energy Reseaii h Corp.
fired armor-piercing incendiary
shells into two tanks—one tilled
with gasoline, the other packed
with a fully charged metal hydride. When struck, the hydride
tank slowly burned through a
puncture in its side, but the gasoline tank exploded.
—James /.'. Kloeppel

Technological advances
make hydrogen energy's
future much more promising

The
Acfa

>lar
ttaoe

of these advanced solar cells has
brought the electrolytic production,
storage and distribution of hydrogen
much closer to commercial reality.
It is important to realize that
hydrogen is not a primary energy
source, nor will it ever be, says
Livesay. "We are not going to drill a
hole and find it. We always will have
to make it from something else. But
hydrogen can serve as a marvelous
fuel, a dependable medium through
which a primary energy source like
the sun can be conveniently stored
and transmitted."

Despite its many advantages,
hydrogen has been slow to gain universal acceptance as an alternate
fuel. One reason is that, like most
new technologies, costs of producing
hydrogen are quite high. Liquid
hydrogen, for example, costs nearly
four times as much as gasoline to
produce, on an equal-energy basis.
But as the price of diminishing fossil
fuels climbs even higher, and as additional research and development
combined with potential mass production bring the cost of generating
hydrogen clown, hydrogen is bound
to become cost-effective.
Another reason for hydrogen's
slow acceptance can be traced to
No technology can work miracles
concerns regarding the energy-effecthat allow us to keep using energy at
tiveness of the proposed solar/
present rates. To solve our present
hydrogen conversion process.
and future energy problems, a profound commitment is needed, a
"Just a few years ago, it actually
commitment society hasn't been willtook more energy to make a solar
cell than yc >u could ever get out of it ing to make.
during its lifetime," says Livesay.
Livesay believes that as the world
"Too much energy was consumed in
moves towards a new solar-powgrowing the crystal, slicing it into
ered, hydrogen-based economy, we
wafers, and in all the other processmust take a long, hard look at our
ing steps required. As a result, the
basic values.
conversion of solar energy into
"There are just too many people
hydrogen was not energy-effective."
placing too many demands upon the
Fortunately, this is no longer the
available energy," he says. "By sheer
case. Recent advances in materials
necessity, we must change our habits
and solar technology have yielded
and adjust to a lifestyle wholly desolar cells that are simpler to propendent upon sustainable levels of
duce and considerably more efficient renewable energy sources. The days
to operate. Conversion rates for
of cheap, plentiful energy are gone
some of today's photovoltaic cells
forever." •
approach 31 percent, more than
twice what they were in the midJames E. Kloeppel is associate editor
1970s. Though much additional work of the Georgia Tech Research Institute
needs to be done, the development
magazine, Research Horizons.

A Commitment
To Renewal
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From Microchips
To the
Moon
Tech professors
rate the top
engineeringfeats
By Gary Goettling

32
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c 630-foot-tal) St. Ixmis Gateway Arch, a catenary
Inltas steel arch designed by Eero Saarinen and
completed in 1965, ranks as one of the greatest
engineering accomplishments of the past so years,
according to a survey of Georgia Tech professors.
The respondents also cited nuclear power (above,
being itwestigatedfior medical uses al Georgia
lech) and the transistor as among the most important developments of the past half-century. The informal survey, conducted by the GEORGIA TECH
An MM MAGAZINE, touched upon a range of engineering disciplines, and illustrates how new technology
can shape the future. Additions to the list follow.
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Jet Engine
Almost all of the Improvements in air travel since
World War II are the
result of the jet
engine, and it
is only now
thai advances
in materials
and structures
are beginning
to have a similar
impact on aviation.
Supersonic llight has
iiso contributed to the
rise of the "global village,"
and made isolationism
virtually impossible.

English Channel Tunnel
The $14.7 billion "Chunnel" has caught the imaginations
of engineers since an underwater link between T'.ngland
and fiance was first proposed in 1802. Set for completion in 1995, the 30-mile-long railway tunnel reaches a
maximum depth of 380 feet below the channel, and involves 280 million cubic yards of construction material.

U.S. Interstate
Highways

Laser

begun during (he
Eisenhower administration,
and probably most
famous in
its Los
Angeles
version
<rii>ht), the
massive
interstate
network of
high-speed
mads is
still gr< >w
ing. The
system has
permitted increased mobility for Americans, and has
therefore had "a tremendous influence in narrowing regional differences,"
according to Dr. Jerry 11.
Ginsberg, holder of the
George W. Woodruff chair
in mechanical systems.

This device has treated an entirely new area of physics
and engineering with myriad applications—the bloodless
eye surgery being performed by Emory Eye

Center specialist Dr. George Warning (below)
is just one example. Lasers also read price
tags, carry communications, cut cloth and
measure air quality. Vet these' are just the start
of lasers' potential.
Tech physicist Raj Roy,
in experiments studying laser incoherence wiih a dye
laser (above right),
seeks to improve
laser technology.
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Genetic
Engineering
Products made by
organisms Implanted
with a foreign gene
have already contributed greatly to
human welfare in the
lew years since they
appeared, and researchers such as Dr.
Douglas Wallace
(right) of l'nlory's
('.enter lor Genetics
and Molecular Medicine continue to explore the frontiers of
this new science. The
techniques also hold
promise lor eradicating doz
ens of inherited diseases,

Nourek Dam
i (x ated on the Vakhsh
River in Tad/hikistan,
U.S.S.R., the earth-fill
dam's height of 1,040
feet is nearly the equivalent
of a 100-story building, making it the highest dam
in the world. It has a length of I.M)^ feet, and a
total impoundment capacity of'2.S cubic miles.

Microprocessor
The tiny chips that provided the technology for
the revolution in computing are also at the
heart of just about
every electrical
device. In fact,
microelectronics
may soon dwarf the
more traditional
areas of electrical
engineering.
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Tennessee-Tombigbee Waterway
II lis $1.9 billion project
completed In 1974 diverts water from the
Tennessee River
through a divide cut
175 feet deep into
the Tombigbee
River, giving a
shorter transportation route
to the Gulf of
Mexico. "The
length of the
waterway is
234 miles, the
width Is 300
feet, and it is 9 feel
deep," explains Dr. Richard I). Barksdale, a professor in the
School of Civil Engineering. "The Tenn-Tom involved about
307 million cubic yards of excavation—about 40 percent
more than was carried out for the Panama Canal."

Inertial
Navigation
This eld
system
continuously monitors
a vehicles p< isition
.mil acceleration,
thereby pr<>\ iding
navigation data and
control \\ itln uit the
need to < i mmunicate
with a base station.
Tin mgh simple in ion
cept, it took patience
and precision engineering l<) I >< vonie a
routine pail of worldwide na\ igation.

Finite Element
Method
The "brains" behind

computer-aided design,
this method has proven
to be a valuble tool for
problem analysis in
many engineering
fields. The Tech study at
right relates to work in
artificial intelligence.

High Voltage Direct Current (HVDC)
This technology, relying entirely on solid-state devices,
allows the bulk transmission of electric power up
lo several hundred megawatts, using voltages approaching 1,000 kilovolts.
"HVDC is an environmentally friendly method for
transmitting bulk amounts
of energy over very long distances approaching 1.000 miles.
as well as AC systems having incompatible frequencies,"
said electrical engineering Professor Mans I'uttgen. "The
successful development of this technology required significant advances in solid-state devices as well as in the operational methods for large interconnected power systems."
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Tomography
The technology behind the
computerized axial tomography (CAT) scan is finding new uses in a range of
imaging applications.
"The diagnostic technologies associated with ultrasi Hind, CAT scans' and
magnetic-resonance imaging provide important new
ways to identify medical
problems," says Dr. Bruce
Sinclair, the Melvin
Kranzberg professor of the
history of technology.
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Apollo Lunar Program
' "This was such an unusual accomplishment that no
one's been able to even come close to an encore
performance," says aerospace engineering Professor J.I. Craig. Previous engineering feats had been
accomplished by much trial and error, improve
merit and refinement of designs, until success was
accomplished, Craig notes. By contrast, the Apollo
program "involved the development and execution
of an incredibly complex engineering system, and
was pulled off with only minimal testing." he
adds. "The Saairn [rocket] system was designed to
specifications that were demanding enough to
ensure that the entire system would perform." •
NASA I

ID

PACESETTERS
Revolution in Education
"For tomorrow's students,
the next generation, we
must create a 'New Generation ' of American
schools."—President
George Bush

By John Dunn
J^ lumnus W. Frank
ZJ^Blounl has been
JL. j L . named to initiate
a controversial revolution
in the U.S. school system.
In a White House ceremony, the 52-year-old
Blount was named president and chief executive
officer of the New American Schools Development
Corp. (NASDC), a private,
non-profit organization established by American
business at the request of
President George Bush.
Blount, a 1962 electrical
engineering graduate, is on
loan to the White House
from American Telephone
& Telegraph Co. At the
time of his appointment,
he was group executive
for communication products for AT&T.
In April, President Bush
set in motion a plan called
"America 2000: An Educational Strategy" that he
projects will create' "a revolution in American education." Developed by U.S.
Education Secretary Lamar
Alexander, it aims to reform elementary and secondary schools in which
students would achieve
"world-class" standards in
40
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core subjects.
"A lot of American businesses see education as
the No. 1 domestic issue,"
Blount says, adding that
many companies spend 50
percent of their training
budget "doing basic, remedial work—training that
should have been done by
the school system."
"The business community has a vital stake here,"
he adds. "They see our
educational system as
'probably the No. 1 issue
with regard to the problem
of U.S. competitiveness
worldwide. They have a
vested interest."
The president's school
reform plan has garnered
both criticism and praise
from educators. Gordon K.
Davies, director of the
State Council of Higher
Education for Virginia,

called it a scam. "A national dilemma is being
treated as a public-relations issue rather than as a
problem business should
help solve," Davies complained in The Chronicle of
Higher Education. Albert
Shanker, president of the
American Federation of
Teachers, in Time magazine described it as "a
historic turning point in
American education" and
the boldest educational
initiative ever to come
from the White House.
Blount says American
business is concerned "because the current system is
obviously not working."
U.S. schools do not fare
well in international comparisons, especially in the
areas of math and science,
he says.
The initiative to create a

National Education Goals
• All children in America will start school ready
to learn.
• The high school graduation rate will increase
to at least 90 percent.
• American students will leave grades four, eight
and 12 having demonstrated competency in challenging subject matter including English, mathematics, science, history and geography.
• U.S. students will be first in the world in science and mathematics achievement.
• Eveiy adult American will be literate and will
possess the knowledge and skills necessary to
compete in a global economy.
• Every school in America will be free of drugs
and violence and will oiler a disciplined environment conducive to learning.

New Generation of American Schools, Blount says,
is the country's first
national education reform
effort.
"It you go back just a
decade, you will hear educators describe the decade
of the '80s as the decade
of reform in kindergarten
through 12th grade. In
truth, it looks like we have
not really changed the output," Blount says.
"There are constituents
in this country who believe
that we have just been
tinkering around the edges
of something called school
reform, but we really
haven't gone at the dead
center."
The goal, he explains, is
to start 535 new schools by
1996—one in each congressional district, plus two
per state. Blount will direct
the drive to generate from
$150 million to S200 million from the business
community for research
and development efforts.
"Our purpose is to create a whole new generation of American schools
from the ground up,"
Blount says. "You destroy
all the traditional assumptions about how we teach
kids in kindergarten
through 12th grade today.
We start with a clean sheet
of paper and design a
whole new learning environment using the innovative and creative genius of
all kinds of people, institutions, and organizations in

MAKGARET BARRETT P H O T O

Tech alumnus Frank Blount: "American businesses see education as the number one domestic issue.
this country—including
high-tech companies and
educational institutions like
Georgia lech."
Money raised by
NASDC will be awarded to
up to seven "design
teams," consisting of some
of the "best and most creative minds" in the country
working to develop "moldbreaking" concepts for
new schc >< >ls, Blount says.
The teams will involve
consortia of people from
various walks of life working in partnerships with
schools, businesses, communities, foundations, and
even state and federal

governments.
Each design team will
focus on the question:
"What would it take to create the best schools in the
world, schools that enable
all students to reach worldclass standards in five core
subjects—English, mathematics, science, history
and geography?"

B

lount is one of 19
business leaders serving on NASDC's board of
directors, chaired by
Thomas H. Kean, president
of Drew University and
former governor of New
Jersey.

The America 2000 initiative has four major tracks,
Blount explains. The first
will involve making existing schools the best they
can be. "That means finding the best-in-class out
there. We've got examples
of breakthrough schools,
but they are in cocoons
within this larger system
and can't break out. We
want to do that as quickly
as we can."
The second track concerns efforts to reform
American elementary and
secondary schools; the
third addresses adult lifelong learning, and attacks

the illiteracy problem in
the U.S.
"The fourth track is to
create an environment in
the community to make
the first three tracks possible," Blount says. "It's
called 'American 2000
Communities.' President
Bush is trying to put a system in place with the governors to designate certain
communities as America
2000 communities. They
would receive federal
funding to help establish a
new American school.
"We've got to be worldclass," Blount says. "That's
our competition."
Pacesetters continued page 43
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Thinking Global
By Dan Martin
' hen Thomas L.
' Gossage became
chairman and
chief executive officer of
Hercules Inc. last January,
he undertook the challenge of re-positioning the
$3-billion worldwide
chemical and aerospace
company.
Since assuming leadership of the Wilmington,
Del.-basecl firm, the 57year-old Gossage has frequently found himself airborne, visiting many of the
more than 100 facilities on
five continents, overseeing
the work of some 20,000
employees and interacting
with various constituencies
of the diverse corporation.
"My role is to get the
company re-positioned, to
rethink who we are and
what we are doing," says
Gossage, who received his
bachelor's and master's
degrees in chemical engineering from Georgia Tech
in 1956 and 1957, respectively.
"I spend a considerable
amount of my time working on the strategies of
each of our businesses
with the business unit
head. I spend a lot of time
thinking about the development of people and preparing this company for its
future leadership."
Gossage joined the
Hercules subsidiary, Hercules Speciality Chemicals
Co., in 1988; became president and CEO of another
subsidiary, Aqualon Co., in

CEO Tom Gossage: Helping Hercules rethink its present and build for its future.

Continued next page
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Focusing on better business
1989; was named senior vice president of Hercules later in 1989; and
elected chairman and CEO of Hercules in 1991.
Before joining Hercules, Gossage
worked for Monsanto Co., headquartered in St. Louis, for 26 years. He
held a number of posts with
Monsanto, including heading their
international operations.
That experience, he says, "gave
me the opportunity to see how other
parts of the world operate, what the
cultures are, and how business is
conducted."
In today's business, he says,
people "really have to think about
the changing situation in the world,
about how businesses are becoming
more global. Good business people
and good engineers now have to
learn how to sit down across the
table from Chinese or Japanese or
Brazilians or Eastern Europeans to
conduct business with them."

H

to grow all of our businesses at once.
What I have tried to do is to get
people to understand that we have
different kinds of businesses, and we
need to focus on the goals and
objectives of each.
"We are committed to very clear,
simple statements of what we are
trying to do and then on delivering
the results."
Tech will benefit both from his
philosophy and his experience.
Gossage has been appointed to a
three-year term on the Georgia Tech
Advisory Board and will attend his
first meeting in October.
It was at Tech, Gossage says, that
he learned "how to analyze problems. I learned how to think and I
learned how to deal with people.
That came in part from participating
in a group sport and in part from
working with the professors in the
engineering department."
The "group sport" was football,
playing guard for coach Bobby
Dodd during 1953-55, as well as
making the dean's list for three years
in both the undergraduate and
graduate schools of chemical engineering.
"For anyone who played during
that time, Bobby Dodd was terribly
influential," Gossage recalls. "A big
part of my memory at Georgia Tech
was participating in the football program and having some exposure to
him. But it also was mixing my interest in sports with the education I received and my exposure to the professors and the support they gave
me. Both were important."
In addition to business concerns,
Gossage has been active in cultural
affairs, including art museums, classical music and opera, first in St. Louis
and now in Wilmington. •

ercules, which started in
1913 as a maker of gunpowder, has evolved into a
corporation with an array of businesses. In aerospace, Hercules is
working on the Titan IV (solid rocket
motor upgrade) and Delta II space
launch vehicle booster programs. It
is a producer of chemicals and related products, and solid-fuels systems. The company manufactures
resins for inks and adhesives, chemicals to improve the properties of
paper, flavors and natural gums-for
the food industry, and water-soluble
polymers as thickeners and stabilizers in paint. It also makes carbon
fiber and carbon-fiber strucaires,
polypropylene film for packaging,
and fiber for disposable diapers.
Gossage's business and management philosophy is direct: "I think
that Hercules in the past has tried to , Dan Martin is a writer residing in
be all things to all people, has tried
Penland, N.C.
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RESEARCH
Ergonomics

M

any of the aches
and pains affecting factory
workers result from simple
ergonomic problems that
could be easily corrected,
according to a two-year
study released by the
Georgia Tech Research
Institute (GTRI).
The study found that
most complaints focused
on the upper back and
hands, and concluded that
the chief culprit was incompatibility between
workstations and workers.
Chairs and tables that
cannot be adjusted to fit
the workers using them
often cause back and
shoulder pain. Dim lighting hurts the eyes and
forces workers to lean forward, causing back pain.
Awkward hand positions
may cause pain in the
wrists.
By far the most common problem involved
chairs. More than 90 percent of the workers studied by the Georgia Tech
research team had customized their workstation
chairs, in many cases by
adding pillows to make
them more comfortable.
To find out how important chair height could be
in worker comfort,
researchers at one plant
provided training to proper
posture, then brought in
new chairs that could be
easily adjusted by the
workers themselves.
Complaints about back
discomfort virtually disappeared with use of the eas-

Dr. Kenneth Busch captures material separated by
gel electrophoresis for analysis by a mass spectrometer. The new process gives scientists a better
means of identifying complex biological molecules.
ily adjustable chairs, the
report noted.
Other changes may be
more expensive. Automation to eliminate a repetitive task or mechanical alterations to change the position of machine controls
can take time and money
companies may not be
able to afford.
"Supervisors on the
floor generally do not have
a lot of knowledge in ergonomics issues, but they
are the people who see
the problems and talk to
workers every day," said
Dr. Michael J. Kelly, head
of GTRI's Human Factors
Branch. "The most common problems, things like
work tables that are too
high or lights that are
aimed in the wrong direction, can be solved by the
supervisors."
While some studies
have linked ergonomic
improvements with boosts
in productivity, the Geor-

gia Tech research did not
find significant production
effects. Nevertheless, the
report said that companies
are finding that ergonomic
improvements can be justified on the basis of
reduced medical claims,
lower turnover and higher
worker morale.
Conclusions from the
study provide the basis for
a new training program
designed to give supervisors a practical understanding of how to identify and
correct problems arising
from the work environment. Tech researchers
hope the program, consisting of a five-part training
manual and videotape, will
offer an inexpensive
means of improving
worker safety and comfort.

Molecular
Interface
A new system that combines two widely used

analytical techniques—gel
electrophoresis and mass
spectrometry—will give
scientists a faster and more
accurate means of identifying complex biological
molecules such as peptides
and proteins.
The experimental interface, developed by scientists at Georgia Tech,
would provide a better
means of identifying biological molecules separated
by gel electrophoresis.
Gel electrophoresis uses
differences in size and
electrical charge to separate complex biomolecules, while a sensitive and
specific spectroscopic analytical method allows
analysis of the molecules.
Until recently, preparing
large biomolecules for
analysis has been difficult.
Separation techniques that
work well on small molecules don't work as well
for large ones.

Small
Machines
The ability to fabricate
microscopic gears and
other components has
permitted development of
micromachines small
enough to operate on the
surface of a microchip or
even inside the human
body. But the practicality
of such machines has been
severely limited because of
the high cost of manufacturing the tiny metal
machine parts. That may
soon change, due to a new
manufacturing method
Continued next page
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Using an optical microscope,
Bruno Frazier studies micromachined motor components
produced using a new technique.

developed at Georgia Tech that uses
plastic molds and conventional electroplating technology.
In the new process, component
patterns are placed on photosensitive
polyimide, then tiny cavities are
etched out chemically. The cavities
serve as molds, which are filled using standard electroplating methods.
After the metal components are set,
the polyimide mold is carefully
etched away, leaving finished, welldefined micromachine components.

Asbestos
Disposal
An asbestos-destniction technique
that melts the cancer-causing fibers
into harmless gray chunks has
shown promise in tests by Georgia
Tech researchers. The glassy endproduct could be used in concrete
aggregate or molded into bricks.
The experiments mark the first
time an ionized gas has been used to
melt asbestos. In so doing, it uses a
plasma arc torch that can reach temperatures up to 7,000 Celcius.
The new method is valuable because some landfills refuse asbestos,
fearing potential water pollution.
Researchers are working on a portable torch apparatus that could melt
asbestos in situ, without its having to
be separated from nails, scraps of
wood and other debris. •
48
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PROFILE
Productive by Design
By Lisa Crowe

D

r. Craig Zimring
I says that architecture is at a
crossroads, where "human
considerations" occupy a
higher spot on the priority
list. And it is his intention
to further that trend as
much as he can.
An associate professor
of architecture and psychology, Zimring's specialty is evaluating how
people interact with their
"designed environment"—
be it a home, office space
or even an entire building.
He contends that the
physical environment can
have a subtle impact on
the productivity and effi-

ciency of a company's employees. Those effects can
be positive, if the architect
and client figure the workers' needs and the
company's objectives into
the overall design.
Sitting in the organized
mayhem of his secondfloor office in the Architecture Building, Zimring sips
a cup of coffee and, warming to his subject, waxes
philosophical.
"The ancient Greeks
believed that you could
make people moral by giving them 'moral' physical
environments," he says. "In
the 19th century there was
a belief that you could create a prison or a mental
hospital whose very design

The Zimring File
1973: Receives bachelor's in psychology, University
of Michigan.
1976: Receives master's in psychology, University of
Massachusetts.
1978: Receives doctorate in environmental psychology, University of Massachusetts.
1978: Joins Georgia Tech faculty.
1979: Receives Award for Excellence in Research
from Southeastern Psychological Association.
1981: Named to editorial review board of Eiwironment and Behavior.
1982: Appointed chair of College of Architecture
Doctoral Program Committee.
1983: Promoted to associate professor of architecture and psychology.
1983: Co-founder and partner of Environment/Behavior Inquiry.
1985: Named to board of directors of Environmental
Design Research Association.
1987: Studies at Massachusetts Institute of Technology School of Architecture as a visiting scholar.
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would make people behave properly or make
them sane.
"Le Corbusier and other
great architects believed
that you could reform
human behavior—make
people modern—by giving
them modern high-rise
buildings and settings."
Although he doesn't
quite share those high expectations of architecture,
Zimring maintains that "on
an individual and an organizational level, certain
kinds of [design] considerations help people become
more effective."
Zimring cites his consulting work with the California Department of Corrections. "They want to
build more prisons, and
they want to get it right on
the first or second one
they build, rather than on
the seventh," he explains.
" 'Right' has a lot of implications. It could mean a
safer prison; a prison that
is more durable; one that
allows for better communication among officers and
inmates, or that requires a
smaller staff to run it; or
one that fosters lower
stress, vandalism and violence among inmates."
Zimring also recalls a
group from the World
Bank that had developed
an exhilarating synergy
while building a dam in
India. But after members
of the group returned to
their offices in Washington,
D.C., the "team intensity"

evaporated. Zimring was
called in to help them recapture their experience.
"One of the first things I
discovered was that in
India, people with different
jobs interacted," he says.
"But in Washington, they
had separate offices, separate responsibilities—they
rarely dealt with each
other."
Zimring addressed that
part of the problem by redesigning the office to
encourage people from
different areas to share the
same work space.

Z

imring begins his lectures by welcoming
the "temporarily able-bodied" students to class. It's
his way of helping students understand "the human implications of the
design decisions they
make."
One particular area that
commands Zimring's interest is architectural access
for disabled persons. His
classroom introduction
sensitizes students to the
fact that "you and I will
become disabled, inevitably, in our lifetime. It may
be on a temporary basis
when we rip our Achilles
tendon playing raquetball,
or on a permanent basis as
we get older."
The question for his students becomes: "Do we
have a physical setting that
allows you to be independent with that set of disabilities?"

By understanding the impact of environment on people, Tech's Zimring designs for "bottom line" human values.

Zimring exhorts his undergraduates to look into
the physical relationship
between people and design to uncover its psychological underpinnings and
behavioral implications.
"If, for example, you
design a house, what is the
role of the porch in allowing or changing the relationship between the
people in the house and
their neighbors?" he asks.
Porches. Zimring says,
have become "symbolic
gestures" in recent years.
"You've got a porch, but
it's on the back of the
house, which makes it
something totally different," he says.
The role of the traditional Southern porch, at
least in small-town life, has
been to provide a transition space between public
and private space, Zimring
notes. A porch in the front
of the house provides an
informal venue for interact-

ing with the community; a
porch in the back, or on a
house that is set back from
the road, does not facilitate
that interaction.
"When your neighbor is
walking down the street,
you can say hello and it
helps maintain your relationship. Without the
porch, it's harder to maintain your role in an urban
fabric," he says.
"Every architect deals
with users and needs and
a lot of other considerations," he continues.
"What I bring to the process is a way to analyze
and prioritize all that information in a more systematic way."
Zimring's many honors
include a 1986 award from
the Georgia chapter of the
American Society of Interior Designers. He received
an Arts Design Research
Recognition Program
award from the National
Endowment for the Arts in

1983, and was a consultant
on a project that won honors in the 1981 Progressive
Architecture competition.
He is a member of the
Experimental Design Research Association, and the
International Association .
for People and Their
Physical Setting.
Zimring's funded research has focused on two
areas: evaluation of designed environments and
assessing the environmental needs of special populations. His research has
included projects for the
Army Corps of Engineers,
the National Park Service
and the U.S. Department
of Transportation.
Any architectural problem is "impossibly difficult
to solve completely,"
Zimring says, because clients have dozens of incompatible priorities. If the
client is a corporate executive, those priorities may
not reflect the needs of the

users. The architect then
assumes the role of advocate, and "pinpointing the
key users and finding out
what their needs are becomes the main issue."
That additional perspective is presented to the client, Zimring says. "It's often useful for organizations
to have that kind of thing
identified because they often don't realize who their
customers are."
In terms of the bottom
line, "large clients have
tended to take buildings
very casually, and employees very seriously." But
now, Zimring says, companies are beginning to appreciate that the investment they have in buildings goes beyond real estate values.
"They have the wisdom
to see the relationship between the physical setting
and what they do." •
Lisa Crowe is an Atlanta
free-lance writer.
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